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¢ Quick Reference

Perform Auto-Tuning
Automatic tuning sets motor parameters. Refer to Types ofAuto-Tuning onpage 95.

Maintenance Check Using Drive Monitors

Use drive monitors to check fans, capacitors, and other components may require maintenance. Refer to Performance Life Monitors Maintenance Monitors on page 275.

Fault Display and Troubleshooting
Refer to Drive Alarms, Faults, and Errors on page 236 and Refer to Setup Troubleshooting and Possible Solutions onpage 126.

Standards Compliance

Refer to UL and CSA Standards on page 403.

c\ Nus
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Preface & General Safety

This section provides safety messages pertinent to this product that, if not heeded, may result
in fatality, personal injury, or equipment damage. Yaskawa is not responsible for the
consequences of ignoring these instructions.

L1 PREFACE . 14
L2 GENERAL S AR ETY ittt ettt ettt e e e ee e e e s 15
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i.1 Preface

1.1 Preface

Y askawa manufactures products used as components in a wide variety of industrial systems and equipment. The selection
and application of Yaskawa products remain the responsibility of the equipment manufacturer or end user. Yaskawa
accepts no responsibility for the way its products are incorporated into the final system design. Under no circumstances
should any Yaskawa product be incorporated into any product or design as the exclusive or sole safety control. Without
exception, all controls should be designed to detect faults dynamically and fail safely under all circumstances. All
systems or equipment designed to incorporate a product manufactured by Yaskawa must be supplied to the end user with
appropriate warnings and instructions as to the safe use and operation ofthat part. Any warnings provided by Yaskawa
must be promptly provided to the end user. Yaskawa offers an express warranty only as to the quality of its products in
conforming to standards and specifications published in the Yaskawa manual. NO OTHER WARRANTY, EXPRESS OR
IMPLIED, IS OFFERED. Yaskawa assumes no liability for any personal injury, property damage, losses, or claims
arising from misapplication of its products.

This manual is designed to ensure correct and suitable application of L1000A-Series Drives. Read this manual before
attempting to install, operate, maintain, or inspect a drive and keep it in a safe, convenient location for future reference.
Be sure you understand all precautions and safety information before attempting application.

¢ Applicable Documentation

The following manuals are available for L1000A series drives:

L1000A Series AC Drive Quick Start Guide

Read this manual first. This guide is packaged together with the product. It contains basic information required to install and wire
the drive, in addition to an overview of fault diagnostics, maintenance, and parameter settings. Use the information in this book to
prepare the drive for a trial run with the application and for basic operation.

L1000A Series AC Drive Technical Manual (this book)

This manual provides detailed information on parameter settings, drive functions, and MEMOBUS/Modbus specifications. Use
this manual to expand drive functionality and to take advantage of higher performance features.

¢ Symbols

Note: Indicates a supplement or precaution that does not cause drive damage.

ITERMS!  Indicates a term or definition used in this manual.

¢ Terms and Abbreviations

Drive: Yaskawa L1000-Series Drive

BCD: Binary Coded Decimal

H: Hexidecimal Number Format

IGBT: Insulated Gate Bipolar Transistor

kbps: Kilobits per Second

MAC: Media Access Control

Mbps: Megabits per Second

PG: Pulse Generator

r/min: Revolutions per Minute

VI/f: V/f Control

OLV: Open Loop Vector Control

CLV: Closed Loop Vector Control

CLV/PM: Closed Loop Vector Control for PM

PM motor: Permanent Magnet Synchronous motor (an abbreviation for IPM motor or SPM motor)
IPM motor: Interior Permanent Magnet Motor (e.g., Yaskawa SSR1 Series and SST4 Series motors)
SPM motor: Surface mounted Permanent Magnet Motor (e.g., Yaskawa SMRA Series motors)

e Trademarks

» EnDat is a trademark of Heidenhain Corporation.

* HIPERFACE is atrademark of Sick Stegmann, Inc.

» CANopen is atrademark of CAN in Automation (CiA).

» Other companies and product names mentioned in this manual are trademarks of those companies.
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i.2 General Safety
1.2  General Safety

¢ Supplemental Safety Information

General Precautions
The diagrams in this manual may be indicated without covers or safety shields to show details. Replace the covers or shields before operating the drive and run the
drive according to the instructions described in this manual.
Any illustrations, photographs, or examples used in this manual are provided as examples only and may not apply to all products to which this manual is
applicable.
The products and specifications described in this manual or the content and presentation ofthe manual may be changed without notice to improve the product and/
or the manual.
When ordering a new copy ofthe manual due to damage or loss, contact your Yaskawa representative or the nearest Yaskawa sales office and provide the manual
number shown on the front cover.
If nameplate becomes worn or damaged, order a replacement from your Yaskawa representative or the nearest Yaskawa sales office.

A WARNING

Read and understand this manual before installing, operating or servicing this drive. The drive must be installed
according to this manual and local codes.

The following conventions are used to indicate safety messages in this manual. Failure to heed these messages could
result in serious or fatal injury or damage to the products or to related equipment and systems.

A DANGER

Indicates a hazardous situation, which, if not avoided, will result in death or serious injury.

A WARNING

Indicates a hazardous situation, which, if not avoided, could result in death or serious injury.

WARNING! may also be indicated by a bold key word embedded in the text followed by an italicized safety message.

A CAUTION

Indicates a hazardous situation, which, if not avoided, could result in minor or moderate injury.

CAUTION! may also be indicated by a bold key word embedded in the text followed by an italicized safety message.

NOTICE

Indicates a property damage message.

NOTICE: may also be indicated by a bold key word embedded in the text followed by an italicized safety message.
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i.2 General Safety

¢ Safety Messages

A DANGER

Heed the safety messages in this manual.
Failure to comply will result in death or serious injury.

The operating company is responsible for any injuries or equipment damage resulting from failure to heed the warnings
in this manual.

Electrical Shock Hazard

Do not connect or disconnect wiring or service the drive while the power is on.
Failure to comply will result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. After shutting offthe power, wait for at least the amount of time specified on the drive before
touching any components.

A WARNING

Sudden Movement Hazard
The drive system or elevator may start unexpectedly upon application of power, resulting in death or serious
injury.
* Clear all personnel from the drive, motor, and machine area before applying power.
« Secure covers, couplings, shaft keys, and machine loads before applying power to the drive.

Ensure there are no short circuits between the main circuit terminals (R/L1, S/L2, and T/L3) or between the
ground and main circuit terminals before restarting the drive.

Failure to comply may result in serious injury or death and will cause damage to equipment.

System may start unexpectedly upon application of power when the Auto-restart function is enabled resulting in
death or serious injury.

Use care when enabling Auto-restart as this function may cause unintended start of the elevator.

Use parameter S1-12 to enable/disable automatic switching of the Motor Contactor Control output signal
during Auto-Tuning.

When using setting S1-12 = 1, ensure that the multi-function output terminals are properly wired and in the correct
state before setting parameter S1-12.

Failure to comply could result in damage to the drive, serious injury or death.

Electrical Shock Hazard

Do not attempt to modify or alter the drive in any way not explained in this manual.

Yaskawa is not responsible for damage caused by modification of the product made by the user. Failure to comply
could result in death or serious injury from operation of damaged equipment.

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.
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i.2 General Safety

A WARNING

When a drive is running a PM motor, voltage continues to be generated at the motor terminals after the drive is

shut off while the motor coasts to stop. Take the precautions described below to prevent shock and injury:

« In applications where the machine can still rotate even though the drive has fully stopped a load, install a switch to
the drive output side to disconnect the motor and the drive.

* Do not allow an external force to rotate the motor beyond the maximum allowable speed or to rotate the motor when
the drive has been shut off.

» Wait for at least the time specified on the warning label after opening the load switch on the output side before
inspecting the drive or performing any maintenance.

Do not open and close the load switch while the motor is running, as this can damage the drive.

Ifthe motor is coasting, make sure the power to the drive is turned on and the drive output has completely stopped
before closing the load switch.

Do not connect or disconnect wiring to the drive or motor while the power is on.

Failure to comply will result in death or serious injury. Before servicing, disconnect all power to the equipment. The
internal capacitor remains charged even after the power supply is turned off. The charge indicator LED will extinguish
when the DC bus voltage is below 50 VVdc. To prevent electric shock, wait at least five minutes after all indicators are
OFF and measure the DC bus voltage level to confirm safe level.

Do not operate equipment with covers removed.
Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.

Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning
work on the drive.

Do not change wiring, remove covers, connectors or options cards, or attempt to service the drive with power
applied to the drive.

Failure to comply could result in death or serious injury. Disconnect all power to the drive and check for unsafe
voltages before servicing.

Do not allow unqualified personnel to use the equipment.
Failure to comply could result in death or serious injury.

Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Fire Hazard

Drive Short-Circuit Current Rating
Install adequate branch circuit protection according to applicable local codes and this Installation Manual.
Failure to comply could result in fire and damage to the drive or injury to personnel.

The device is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical amperes, 240
Vac maximum (200 V class) and 480 Vac maximum (400 V class), and 600 Vac maximum (600 V class) when
protected by branch circuit protection devices specified in this manual.

Applications using a braking option should wire a thermal relay so that the output contactor opens when the
thermal relay trips.

Inadequate braking circuit protection could result in death or serious injury by fire from overheating resistors.

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.
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i.2 General Safety

NOTICE
Equipment Hazard

Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
Failure to comply could result in damage to the drive or braking circuit.

Observe proper electrostatic discharge procedures (ESD) when handling the drive, circuit boards, and option
cards.

Failure to comply may result in ESD damage to the drive circuitry.

Do not operate damaged equipment.
Failure to comply could result in further damage to the equipment.
Do not connect or operate any equipment with visible damage or missing parts.

Do not lift the drive up while the cover is removed.
This can damage the terminal board and other components.

Do not expose the drive to halogen group disinfectants.

Failure to comply may cause damage to the electrical components in the drive.
Do not pack the drive in wooden materials that have been fumigated or sterilized.
Do not sterilize the entire package after the product is packed.

¢ General Application Precautions

m Motor Selection

Drive Capacity

The output current should not exceed 150% ofthe drive rated current. Select a drive that can output enough current when
accelerating a load at 100%.

For specialized motors, make sure that the motor rated current is less than the rated output current for the drive.

Starting Torque
The startup and acceleration characteristics of the motor are restricted to the drive's overload current rating (150% rated
current for 60 s).

The overload rating for the drive determines the starting and accelerating characteristics ofthe motor. Expect lower
torque than when running from line power. To get more starting torque, use a larger drive or increase both the motor and
drive capacity.

m Stopping

Emergency Stop

When the drive faults out, a protective circuit is activated and drive output is shut off. This, however, does not stop the
motor immediately. Some type of mechanical brake may be needed if it is necessary to halt the motor faster than the Fast
Stop function is able to.

Mechanical Brake

A mechanical brake is required to prevent the elevator from free falling during a drive fault condition.
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i.2 General Safety

Repetitive Starting/Stopping
Elevators and other applications with frequent starts and stops often approach 150% of their rated current values. Heat

stress generated from repetitive high current will shorten the life span ofthe IGBTs. The expected lifetime for the IGBTs
is about 8 million start and stop cycles with a 2 kHz carrier frequency and a 150% peak current.

Yaskawa recommends lowering the carrier frequency, particularly when audible noise is not a concern. It is beneficial to
reduce the load, increase the acceleration and deceleration times, or switch to a larger drive to help keep peak current
levels under 150%. Be sure to check the peak current levels when starting and stopping repeatedly during the initial test
run, and make adjustments accordingly.

m Installation

Enclosure Panels

Keep the drive in a clean environment by installing the drive in an enclosure panel or selecting an installation area free of
airborne dust, lint, and oil mist. Be sure to leave the required space between drives to provide for cooling, and take proper
measures so the ambient temperature remains within allowable limits and keep flammable materials away from the drive.
Yaskawa offers protective designs for drives that must be used in areas subjected to oil mist and excessive vibration.
Contact Yaskawa or your Yaskawa agent for details.

Installation Direction

NOTICE: Install the drive upright as specified in the manual. Refer to Mechanical Installation on page 35 for more information
on installation. Failure to comply may damage the drive due to improper cooling.

B Settings
DC Injection Braking

NOTICE: Excessive current during DC Injection Braking and excessive duration of DC Injection Braking can cause motor overheating.
Adjust DC Injection parameters to prevent motor overheating.

Acceleration/Deceleration Ramp

Acceleration and deceleration times are affected by the amount oftorque generated by the motor, the load torque, and the
inertia moment. Set a longer accel/decel time when Stall Prevention is enabled. The accel/decel times are lengthened for
as long as the Stall Prevention function is in operation. Install one ofthe available braking options or increase the
capacity ofthe drive for faster acceleration and deceleration.

m General Handling
Selecting a Molded Case Circuit Breaker or RCD/RCM Devices

Where an RCD (residual current device) or RCM (residual current monitor) at the drive power supply side is used for
protection in case of direct or indirect contact, only an RCD or RCM oftype B according to IEC 60755 is allowed.

Selecta MCCB (Molded Case Circuit Breaker) or RCD/RCM with a rated current that is 1.5 to 2 times higher than the
rated current ofthe drive in order to avoid nuisance trips caused by harmonics in the drive input current. Also refer to
Installing a Molded Case Circuit Breaker (MCCB) on page 306.

WARNING! Sudden Movement Hazard. Install a properly controlled contactor on the input-side of the drive for applications where
power should be removed from the drive during a fault condition. Improper equipment sequencing could resultin death or serious
injury.

WARNING! Fire Hazard. Shut off the drive with a magnetic contactor (MC) when a fault occurs in any external equipment such as
braking resistors. Refer to Installing aMagnetic Contactor atthe Power Supply Side on page 307. Failure to comply may
cause resistor overheating, fire, and injury to personnel.

NOTICE: To get the full performance life out of the electrolytic capacitors and circuit relays, refrain from switching the drive power
supply offand on more than once every 30 minutes. Frequent use can damage the drive. Use the drive to stop and start the motor.

Inspection and Maintenance

WARNING! Electrical Shock Hazard. Capacitors in the drive do notimmediately discharge after shutting off the power. Wait for at
least the amount of time specified on the drive before touching any components after shutting off the power. Failure to comply may
cause injury to personnel from electrical shock.

CAUTION! Burn Hazard. Because the heatsink can get very hot during operation, take proper precautions to prevent burns. When

replacing the cooling fan, shut off the power and wait at least 15 minutes to be sure that the heatsink has cooled down. Failure to
comply may cause burn injury to personnel.
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i.2 General Safety

WARNING! Electrical Shock Hazard. When a drive is running a PM motor, voltage continues to be generated at the motor terminals
after the drive is shut off while the motor coasts to stop. Take the precautions described below to prevent shock and injury:

« In applications where the machine can still rotate after the drive has fully stopped a load, install a load disconnect
switch on the drive output side to disconnect the motor and the drive.

« Do not allow an external force to rotate the motor beyond the maximum allowable speed or to rotate the motor when
the drive is powered off.

» Wait for at least the time specified on the warning label after opening the load switch on the output side before
inspecting the drive or performing any maintenance.

» Do not open and close the load switch while the motor is running.

« Ifthe motor is coasting, make sure the power to the drive is turned on and the drive output has completely stopped
before closing the load switch to reconnect the drive to the motor.

Wiring

Yaskawa recommends using ring terminals on all drive models for UL/cUL compliance. Use only the tools

recommended by the terminal manufacturer for crimping.

Transporting the Drive
NOTICE: Never steam clean the drive. During transport, keep the drive from coming into contact with salts, fluorine, bromine,

phthalate ester, and other such harmful chemicals. Failure to comply may damage the drive.

®* Motor Application Precautions

m Standard Induction Motors

Insulation Tolerance

NOTICE: Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V or
particularly long wiring distances.

NOTICE: Ensure thatthe motoris suitable forinverter duty and/or the motor service factoris adequate to accommodate the additional
heating with the intended operating conditions. A motor connected to a PWM drive may operate at a higher temperature than a utility-
fed motor and the operating speed range may reduce motor cooling capacity.

High-Speed Operation

NOTICE: Mechanical damage may occur with the motor bearings and dynamic balance ofthe machine when operating a motor
beyond its rated speed. Operate the motor within specifications to prevent motor damage.

Low-Speed Range

The cooling fan of a standard motor should sufficiently cool the motor at the rated speed. As the self-cooling capability
of such a motor reduces with the speed, applying full torque at low speed will possibly damage the motor. Reduce the
load torque as the motor slows to prevent motor damage from overheat. Use a motor designed specifically for operation
with a drive when 100% continuous torque is needed at low speeds.

Torque Characteristics

Torque characteristics differ compared to operating the motor directly from line power. The user should have a full
understanding ofthe load torque characteristics for the application.

Vibration and Shock

The drive allows selection of high carrier PWM control and low carrier PWM control. Selecting high carrier PWM can
help reduce motor oscillation.

If resonance occurs, install shock-absorbing rubber mounts around the base ofthe motor and utilize the Jump frequency
selection to prevent continuous operation in the resonant frequency ranges.

Audible Noise

Noise created during run varies by the carrier frequency setting. When using a high carrier frequency, audible noise from
the motor is comparable to the motor noise generated when running from line power. Operating above the rated r/min,
however, can create unpleasant motor noise.
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i.2 General Safety

m Precautions for PM Motors

NOTICE: Damage to Equipment. Improper sequencing of output motor circuits could result in damage to the drive. Do not connect
electromagnetic switches or magnetic contactors to the output motor circuits without proper sequencing. Do not open the main circuit
between the drive and the motor while the PM motor is rotating.

 Contact Yaskawa or your Yaskawa agent if you plan to use any PM motor not endorsed by Yaskawa.
» When using a holding brake, release the brake prior to starting the motor. Failure to set the proper timing can result in
speed loss.

WARNING! Sudden Movement Hazard. Use the Initial Pole Search Status Signal (H2-DD = 61) to interlock the brake to ensure the
brake is not released before the Initial Magnetic Pole Search is completed. Failure to comply may cause inadvertent elevator
movement resulting in serious injury.

This safety message is applicable under these conditions:

» When applying a PM motor, with an external brake sequence, and the PG-F3 option is not being used.

WARNING! Electrical Shock Hazard. The motor must be at a complete stop before performing any maintenance, inspection, or wiring.

» With a PM motor, drive output must be fully interrupted when the power is shut off and the motor is still rotating.
Failure to comply can result in personal injury from electrical shock.

¢ Drive Label Warnings

Always heed the warning information listed in Figure i.1 in the position shown in Figure i.2.

A WARNING

A Risk of electric shock.

» Read manual before installing.

» Wait 5 minutes for capacitor
discharge after disconnecting
ﬁgower supply. .

* To conform to CE requirements,
make sure to ground the supply
neutral for 400V class. _

* After opening the manual switch
between the drive and motor,
please wait 5 minutes before
inspecting, performing

A maintenance or wiring the drive.

[ffi\ Hot surfaces
» Top and Side surfaces may
become hot. Do not touch.

Figure i.1 Warning Information

Warning Label

Figure i.2 Warning Information Position
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Receliving

This chapter explains how to inspect the drive upon receipt, and gives and overview of the
different enclosure types and components.
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1.1 Section Safety
1.1 Section Safety

A CAUTION

Crush Hazard

Always hold the case when carrying the drive.

Carrying the drive by the front cover may cause the main body ofthe drive to fall, resulting in minor or moderate
injury.

NOTICE

Equipment Hazard
Do not connect electromagnetic switches or magnetic contactors to the output motor circuits without proper
sequencing.
Improper sequencing of output motor circuits could result in damage to the drive.
Do not open the main circuit between the drive and the motor while the PM motor is rotating.
Improper sequencing of output motor circuits could result in damage to the drive.
Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.

A motor connected to a PWM drive may operate at a higher temperature than a utility-fed motor and the
operating speed range may reduce motor cooling capacity.

Ensure that the motor is suitable for drive duty and/or the motor service factor is adequate to accommodate the
additional heating with the intended operating conditions.
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1.2 General Description

1.2 General Description

¢ L1000A Model Overview

Motor Power 3-Phase 200 V Class 3-Phase 400 V Class
kW (HP) Model CIMR-LC Rated Output Current (A) Model CIMR-LC Rated Output Current (A)
4.0 2A0018 17.5 <1> 4A0009 9.2 <1>
55 2A0025 25 <1> 4A0015 14.8 <1>
75 2A0033 33 <1> 4A0018 18 <1>
1 2A0047 47 <1> 4A0024 24 <1>
15 2A0060 60 <1> 4A0031 31 <1>
18.5 2A0075 75 <1> 4A0039 39 <1>
22 2A0085 85 <1> 4A0045 45 <1>
30 2A0115 115 <1> 4A0060 60 <1>
37 2A0145 145 <2> 4A0075 75 <1>
45 2A0180 180 <2> 4A0091 91 <1>
55 2A0215 215 <2> 4A0112 112 <2>
75 2A0283 283 <2> 4A0150 150 <2>
90 2A0346 346 <2> 4A0180 180 <2>
110 2A0415 415 <2> 4A0216 216 <2>

<1> These values assume the carrier frequency is not set higher than 8 kHz.
<2> These values assume the carrier frequency is not set higher than 5 kHz.

Note: The drive automatically decreases the rated output current when setting higher carrier frequency.
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1.2 General Description

¢ Control Mode Selection

Table 1.1 gives an overview ofthe L1000A motor control method (control modes) and their various features.

Motor Type

Control Mode
Parameter Setting

Basic Description

Type of Applications | Motor Type
PG Option Card
Speed Control Range

Speed Accuracy

Control

Characteristics Speed Response

Starting Torque

Auto-Tuning

Torque Limit

Droop Function

Energy-Saving

Control
Application-Specific
Inertia Compensation

DC Injection at Start
and Stop/Position
Lock

Torque compensation
Anti roll back
Slip compensation

Short floor

26

Table 1.1 Control Modes and their Features

VIt
A1-02=0

V /f control

IM
N/A
1:40

+2 to 3%

3 Hz
(approx.)

150% at 3 Hz

Line to line
resistance

N/A

N/A

N/A

N/A

YES
(DC injection

braking at startand braking at start and

stop)

N/A

N/A

YES

YES

. Permanent
Induction Motors Magnet Motors
oLv CLV CLV/PM
A1-02=2 A1-02 =3 A1-02=7
Closed L
Open Loop Vector Closed Loop 0sed L-oop
Vector control for
control Vector control
PM motors
IM IM PM
N/A YES YES
1:200 1:1500 1:1500
+0.2% +0.02% +0.02%
10 Hz 50 Hz 50 Hz
0, 0,
200% at 0.3 Hz 200/o_a10 ZOOAa_at
r/min 0 r/min
« Stationary
« Stationary
< Rotational < Rotational Stator
« Stationary « Stationary Resistance
* Line to line ¢ Line to line « Encoder Offset
resistance resistance « Rotational
Back EMF
Constant
YES YES YES
N/A YES YES
N/A N/A YES
N/A YES YES
YES
(DC injection YES YES

(Position Lock) (Position Lock)

stop)

N/A YES YES
N/A N/A YES
YES N/A N/A
YES YES YES

Comments

Default Setting is V/f Control.

May fluctuate with characteristics and motor temperature.
Speed deviation when operating at constant speed. May
fluctuate with characteristics and motor temperature.
Max. frequency of a speed reference signal that the drive
can follow. May fluctuate with characteristics and motor
temperature.

May fluctuate with characteristics and motor temperature.
Performance may differ by capacity.

Automatically adjusts parameter settings that concern
electrical characteristics of the motor.

Sets the maximum torque for the motor to protect the load
and connected machinery.

Controls the load sharing between two motors that drive
the same mechanical system.

Saves energy by always operating the motor at its
maximum efficiency.

Improves speed accuracy when the load changes by
compensating effects of the system inertia.

Builds up motor torque during stop in order to prevent
movement of the elevator when the brake is released at
start and applied at stop.

Avoids rollback at start using the analog signal from an
external load cell connected to the drive.

Prevents roll back at start without any external load
signal.

Adjusts the leveling speed reference in order to improve
the stopping accuracy.

Optimizes the stopping time at rides where the nominal
speed is not reached.
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1.3 Model Number and Nameplate Check

1.3 Model Number and Nameplate Check

Please perform the following tasks after receiving the drive:

« Inspect the drive for damage.
Ifthe drive appears damaged upon receipt, contact the shipper immediately.
« Verify receipt of the correct model by checking the information on the nameplate.
« If you have received the wrong model or the drive does not function properly, contact your supplier.

- . Controller Power Supply Cable for Rescue . .
Description Drive Operation Quick Start Guide
QukSatGice
Quantity 1

¢ Nameplate

AC drive model MODEL CIMR-LC4A0009BAA C @ B
MAXAPPLI. MOTOR : 40kW ~ REV:A
Input specifications — INPUT  AC3PH 380-480V 50/60Hz 10.4A HISTED
Output specifications OUTPUT AC3PH 0-480V 0-120Hz 9.2A %icgo'émq'
MASS 35 kg ( PRG :7010 Software version
Lot number 0IN
Serial number SIN

FILENO : E131457

Y VASKAWA ELECTRIC CORPORATION MADE IN JAPAN ROHS

Enclosure type
Figure 1.1 Nameplate Information
¢ Model Number
CIMR -L C 4 A 0009 B A A
Drive [1000A Customized Enclosure Design
Series No. Specifications No. Type Revigion
No Region A Standard model B IP2 <1> Order
* Code
C Europe ¢ P2 <2
No. Environmental
* Specification <3>
A Standard
No. Voltage Class

2 3-phase, 200-240 Vac
4 3-phase, 380-480 Vac

Refer to Table 1.2

<1> These units fulfill IP20 requirements and provide wire bending space (space between terminals and cable entry point) as
recommended in the IEC61800-5.

<2> These units fulfill IP20 requirements, but the wire bending space provided is lower than recommended in the IEC61800-5.
<3> Contact Yaskawa for information about using drives in environments other than specified in this manual.
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1.3 Model Number and Nameplate Check

m Model Number and Specifications

28

0018
0025
0033
0047
0060
0075
0085
0115
0145
0180
0215
0283
0346
0415

Table 1.2 Model Number and Specifications

Three-Phase 200 V
Max. Motor Capacity
kw

4.0
55
7.5
1n
15
18.5
22
30
37
45
55
75
90
110

Rated Output
Current A

175
25
33
47
60
75
85
115
145
180
215
283
346
415
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0009
0015
0018
0024
0031
0039
0045
0060
0075
0091
0112
0150
0180
0216

Three-Phase 400 V
Max. Motor Capacity
kw

4.0
55
7.5
1n
15
18.5
22
30
37
45
55
75
90
110

Rated Output
Current A

9.2
14.8
18
24
31
39
45
60
75
91
112
150
180
216



1.4 Component Names

1.4 Component Names

This section gives an overview ofthe drive components described in this manual.

Note: 1. Referto Usingthe Digital Operator on page 77 for a description of the operator keypad.
2. The drive may have no cooling fans or only one cooling fan depending on the model.
¢ Exploded Views of Drive Components

m Three-Phase AC200 V CIMR-LC2A0018B to 2A0075B
Three-Phase AC400 V CIMR-LC4A0009B to 4A0039B

E
K
H
A - Fan finger guard <i> H - Rubber bushing
B - Cooling fan <i> I - Frontcover
C - Mounting hole J - USB port (type-B)
D - Heatsink K - Digital Operator
E - Port CN19 cover L - Terminal cover
F -Terminal board M - Terminal cover screw

G - Bottom cover

<1> Drive models CIMR-LC2A0018B and 4A0009B have a single cooling fan.
Figure 1.2 Exploded View of Drive Components (CIMR-LC2A0025B)
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1.4 Component Names

m Three-Phase AC200 V CIMR-LC2A0085B, 2A0115B, 2A0145C, and 2A0180C
Three-Phase AC400 V CIMR-LC4A0045B to 4A0091B, 4A0112C, to 4A0150C

A - Fan finger guard I - Frontcover screw
B - Cooling fan J - Digital operator

C - Mounting hole K - Drive Cover

D - Heatsink L - Terminal cover

E - Port CN19 cover M - Bottom front cover
F - Terminal board N - Bottom cover

G - Frontcover O - Rubber bussing

H - USB port (type-B)

Figure 1.3 Exploded View of Drive Components (CIMR-LC2A0085B)
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m Three-Phase AC200 V CIMR-LC2A0215C to 2A0415C
Three-Phase AC400 V CIMR-LC4A0180C to 4A0216C

- Fan finger guard I - Frontcover screw
Cooling fan - Digital operator

- Mounting hole - Drive Cover

- Heatsink

E - Port CN19 cover
F -Terminal board

G - Frontcover

H - USB port (type-B)

oo w >

- Terminal cover
Bottom front cover
- Bottom cover

- Rubber bussing

Oz r X«

Figure 1.4 Exploded View of Drive Components (CIMR-LC2A0150C)
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1.4 Component Names

¢ Front Views

32

CIMR-LC2A0018B

H
H
J
J
K
K
Terminal board connector F - Main circuit terminal (Referto Wiring
the Main Circuit Terminal on page 61)
DIP switch S2 (Referto MEMOBUS/ G - Protecting cover to prevent miswiring
Modbus Termination on page 69)
Jumper S3 (Referto Sinking/Sourcing H - Option card connector (CN5-C)
Mode Selection for Safe Disable
Inputs on page 68)
Ground terminal I - Option card connector (CN5-B)
Terminal board (Referto Control J - Option card connector (CN5-A)

Circuit Wiring on page 62)

Figure 1.5 Front View of Drives
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2

Mechanical Installation

This chapter explains how to properly mount and install the drive.

2.1 SECTION SAFETY oottt ittt ettt e e e e e e e s 34
2.2 MECHANICAL INSTALLATION .ottt 35
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2.1 Section Safety

2.1 Section Safety

A WARNING
Fire Hazard

Provide sufficient cooling when installing the drive inside an enclosed panel or cabinet.
Failure to comply could result in overheating and fire.

When multiple drives are placed inside the same enclosure panel, install proper cooling to ensure air entering the
enclosure does not exceed 50 °C.

A CAUTION

Crush Hazard
Do not carry the drive by the front cover or the terminal cover.
Failure to comply may result in minor or moderate injury from the main body ofthe drive falling.

NOTICE

Equipment Hazard
Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during drive
installation and project construction.

Failure to comply could result in damage to the drive.
Place a temporary cover over the top during installation. Be sure to remove the temporary cover before start-up, as the
cover will reduce ventilation and cause the unit to overheat.

Observe proper electrostatic discharge (ESD) procedures when handling the drive.
Failure to comply could result in ESD damage to the drive circuitry.

Operating the motor in the low-speed range diminishes the cooling effects, increases motor temperature, and
may lead to motor damage by overheating.

Reduce the motor torque in the low-speed range whenever using a standard blower cooled motor. If 100% torque is
required continuously at low speed, consider using a special drive or vector-control motor.

The speed range for continuous operation differs according to the lubrication method and motor manufacturer.
Ifthe motor is to be operated at a speed higher than the rated speed, consult with the manufacturer.
Continuously operating an oil-lubricated motor in the low-speed range may result in motor failure.

When the input voltage is 440 V or higher or the wiring distance is greater than 100 meters, pay special
attention to the motor insulation voltage or use a drive-rated motor with reinforced insulation.

Failure to comply could lead to motor winding failure.

Motor vibration may increase when operating a machine in variable-speed mode, if that machine previously
operated at a constant speed.

Install vibration-proof rubber on the motor base.

The motor may require more acceleration torque with drive operation than with a commercial power supply.
Set a proper V /f pattern by checking the load torque characteristics of the machine to be used with the motor.
Never lift the drive up while the cover is removed.

This can damage the terminal board and other components.

Improper application of peripheral devices could result in malfunction of drive due to electrical interference.

Follow manufacturers recommendations when installing electrical devices near the drive and take precautions to shield
the drive from electrical interference.

34 YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



2.2 Mechanical Installation

2.2 Mechanical Installation
This section outlines specifications, procedures, and the environment for proper mechanical installation of the drive.

CAUTION! Crush Hazard. Carrying the drive by the front cover may cause the main body of the drive to fall, resulting in minor or
moderate injury. Always hold the case when carrying the drive.

¢ Installation Environment

Install the drive in an environment matching the specifications below to help prolong the optimum performance life of
the drive.

Table 2.1 Installation Environment

Environment Conditions
Installation Area Indoors

-10 °C to +50 °C (IP20 enclosure)
Drive reliability improves in environments without wide temperature fluctuations.
Ambient Temperature When using the drive in an enclosure panel, install a cooling fan or air conditioner in the area to ensure that the air temperature inside the enclosure
does not exceed the specified levels.
Do not allow ice to develop on the drive.

Humidity 95% RH or less and free of condensation
Storage Temperature -20 to 60 °C

Install the drive in an area free from:
¢ oil mist and dust
« metal shavings, oil, water or other foreign materials
« radioactive materials
Surrounding Area « combustible materials (e.g., wood)
« harmful gases and liquids
« excessive vibration
« chlorides
« direct sunlight

Altitude 1000 m or lower, up to 3000 m with derating (Refer to Drive Derating Data on page 318)
Vibrati 10 to 20 Hz at 9.8 m/s2

foration 20 to 55 Hz at 5.9 m/s2
Orientation Install the drive vertically to maintain maximum cooling effects.

NOTICE: Avoid placing drive peripheral devices, transformers, or other electronics near the drive as the noise created can lead to
erroneous operation. If such devices mustbe used in close proximity to the drive, take proper steps to shield the drive from noise.

NOTICE: Prevent foreign matter such as metal shavings and wire clippings from falling into the drive during installation. Failure to

comply could result in damage to the drive. Place a temporary cover over the top ofthe drive during installation. Remove the
temporary cover before startup, as the cover willreduce ventilation and cause the drive to overheat.

¢ Installation Orientation and Spacing

Mechanical

WARNING! Fire Hazard. Provide sufficient cooling when installing the drive inside an enclosed panel or cabinet. Failure to comply
could resultin overheating and fire. When drives are placed inside the same enclosure panel, install proper cooling to ensure air
entering the enclosure does not exceed 50 °C.

m [nstallation Orientation

Install the drive upright as illustrated in Figure 2.1 to maintain proper cooling. Refer to Mechanical Installation on
page 35 for details on installing the drive.

OK Not OK Not OK

Figure 2.1 Correct Installation Orientation
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2.2 Mechanical Installation

m Installation Spacing
Figure 2.2 shows the installation distance required to maintain sufficient space for airflow and wiring.

Side Clearance Top/Bottom Clearance

c D D
A - 50 mm (1.97 in.) minimum C -120 mm (4.72 in.) minimum
B -30 mm (1.18 in.) minimum D - Airflow direction

Figure 2.2 Correct Installation Spacing

¢+ Digital Operator Remote Usage

m Remote Operation

The digital operator mounted on the drive can be removed and connected to the drive using an extension cable up to 3 m
long to facilitate operation when the drive is installed in a location where it can not be easily accessed.

The digital operator can also be permanently mounted in remote locations such as panel doors using an extension cable
and an installation support set (depending on the installation type).

Note: Referto Drive Options and Peripheral Devices on page 294 for information on extension cables and installation support sets.

Drive Operator
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2.2 Mechanical Installation

m Digital Operator Remote Installation

Digital Operator Dimensions

Installation holes (2-M3 screws, depth 5)

Unit: mm

Figure 2.4 Digital Operator Dimensions
Installation Types and Required Materials
The digital operator mounts to an enclosure two different ways:

1. External/face-mount installs the operator outside the enclosure panel
2. Internal/flush-mount installs the operator inside the enclosure panel

Table 2.2 Digital Operator Installation Methods and Required Tools

Installation Method Description Installation Support Sets Model Required Tools

Simplified installation with the digital
External/Face-Mount operator is mounted on the outside of
the panel with two screws.

Phillips screwdriver (#1)

Installation Support Set A

(for mounting with screws through EZZ020642A Phillips screwdriver (#1, #2)
Encloses the digital operator in the holes in the panel)
Internal/Flush-Mount panel. The digital operator is flush 0
: ; Installation Support Set B s .
with the outside of the panel.
(for use with threaded studs that are EZZ020642B Phillips screwdriver (#1)
Wrench (7 mm)

fixed to the panel)

NOTICE: Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during installation and project
construction. Failure to comply could resultin damage to the drive. Place a temporary cover over the top of the drive during
installation. Remove the temporary cover before drive start-up, as the cover willreduce ventilation and cause the drive to overheat.
External/Face-Mount

1. Cut an opening in the enclosure panel for the digital operator as shown in Figure 2.6.
2. Position the digital operator so the display faces outwards, and mount it to the enclosure panel as shown in

Figure 2.5.

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual
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2.2 Mechanical Installation

Figure 2.6 Panel Cut-Out Dimensions (External/Face-Mount Installation)
Internal/Flush-Mount
An internal flush-mount requires an installation support set that must be purchased separately. Contact a Yaskawa

representative to order an installation support set and mounting hardware. Figure 2.7 illustrates how to attach the
Installation Support Set A.

1. Cut an opening in the enclosure panel for the digital operator as shown in Figure 2.8.
2.  Mount the digital operator to the installation support.
3. Mount the installation support set and digital operator to the enclosure panel.

Note: Use a gasket between the enclosure panel and the digital operator in environments with a significant amount of dust or other
airborne debris.

Figure 2.8 Panel Cut-Out Dimensions (Internal/Flush-Mount Installation)
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¢ Exterior and Mounting Dimensions

Drive Model
CIMR-LC2A

0018
0025
0033
0047
0060
0075
0085
0115
0145
0180
0215
0283
0346
0415
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Figure

140
140
140
180
220
220
254
279
329
329
450
450
500
500

Figure 3

260
260
260
300
350
365
534
614
630
630
705
705
800
800

D
Table 2.3
D wi
164 122
167 122
167 122
187 160
197 192
197 192
258 195
258 220
283 260
283 260
330 325
330 325
350 370
350 370

Dimensions: 200 V Class

HO

350
400
450
550
550
705
705
800
800

Dimensions (mm)

H1
248
248
248
284
335
335
385
435
535
535
680
680
773
773

H2

® ® o o o

7.5
7.5
7.5
7.5
125
125
13
13

H3

15
134
164

80

80
163
163
238
238

D1
55
55
55
75
78
78
100
100
110
110
130
130
130
130

2.2 Mechanical Installation

(SIS RS, G Y|

2.3
23
2.3
2.3
3.2
3.2
4.5
4.5

2.3
2.3
2.3
2.3
3.2
3.2
4.5
4.5

M5
M5
M5
M5
M6
M6
M6
M6
M6
M6
M10
M10
M12
M12

Weight

(kg)
35
4.0
4.0
56
8.7
9.7
23
28
40
40
81
86
105
105
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2.2 Mechanical Installation

Table 2.4 Dimensions: 400 V Class

Drive Model Figure Dimensions (mm) Weight

CIMR-LC4A w H D w1 HO HL H2 H3 D1 t 2 d (kg)
0009 140 260 164 122 - 248 6 - 55 5 - M5 35
0015 140 260 167 122 - 248 6 . 55 5 - M5 3.9
0018 140 260 167 122 - 248 6 - 55 5 - M5 3.9
0024 ! 180 300 167 160 - 284 8 - 55 5 - M5 5.4
0031 180 300 187 160 - 284 8 - 75 5 - M5 5.7
0039 220 350 197 192 - 335 8 - 78 5 - M6 8.3
0045 254 465 258 195 400 385 7.5 65 100 2.3 2.3 M6 23
0060 279 515 258 220 450 435 75 65 100 23 23 M6 27
0075 329 630 258 260 510 495 7.5 120 105 2.3 3.2 M6 39
0091 329 630 258 260 510 495 7.5 120 105 2.3 3.2 M6 39
0112 N 329 630 283 260 550 535 75 80 110 23 23 M6 43
0150 329 630 283 260 550 535 7.5 80 110 2.3 2.3 M6 45
0180 450 705 330 325 705 680 125 163 130 3.2 3.2 M10 85
0216 500 800 350 370 800 773 13 238 130 45 45 M12 103
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Electrical Installation

This chapter explains proper procedures for wiring the control circuit terminals, motor, and
power supply.

3.1 SECTION SAFETY oottt 42
3.2 STANDARD CONNECTION DIAGRAM ..ottt 46
3.3 MAIN CIRCUIT CONNECTION DIAGRAM ..ottt 49
3.4 TERMINAL BLOCK CONFIGURATION ...ttt 50
3.5 TERMINAL COVER ..ottt ettt e e s e e e 51
3.6 DIGITAL OPERATOR AND FRONT COVER ...iiiiiiiiie e 53
3.7 MAIN CIRCUIT WIRING .....oiiii it e e 56
3.8 CONTROL CIRCUIT WIRING ...ciiiiiiiiiie ettt e 62
3.9 CONTROL /O CONFIGURATION . ....ciiiiiieitit ettt 68
3.10 CONNECT TO A P C oottt e e s 70
3.11 WIRING CHECKLIST ..ottt ettt sttt e e e e e s 71
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3.1 Section Safety

3.1 Section Safety

A danger

Electrical Shock Hazard
Do not change wiring, remove covers, connectors or options cards, or attempt to service the drive with power
applied to the drive.
Disconnect all power to the drive, and lock out the power source. After shutting offthe power wait for at least the
amount of time specified on the drive front cover safety label. Measure the DC bus voltage for unsafe voltages to

confirm safe level before servicing to prevent electric shock The internal capacitor remains charged even after the
power supply is turned off. Failure to comply will result in serious injury or death from electric shock.

A WARNING

Sudden Movement Hazard
Operating a drive with untested emergency circuits could result in death or serious injury.
Verify all emergency stop wiring and circuits before operating the drive.
Ensure start/stop, 1/0 and safety circuits are wired properly and in the correct state before energizing or
running the drive.
Failure to comply could result in death or serious injury from moving equipment.
Ensure holding brake circuits are properly configured, load equipment may fall or drop during power loss or
drive fault, which could result in death or serious injury.
* Provide a separate holding brake if necessary.
» Always construct the external sequence to confirm that the holding brake is activated in the event of an emergency, a
power failure, or an abnormality in the drive.
» Ifusing the drive with an elevator, provide safety measures on the elevator to prevent the elevator from dropping.

Electrical Shock Hazard

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.
Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.

Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning
work on the drive.

Do not allow unqualified personnel to use the equipment.

Failure to comply could result in death or serious injury.

Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Make sure the protective earthing conductor complies with technical standards and local safety regulations.

When an EMC filter is installed, the leakage current exceeds 3.5 mA. Therefore according to IEC61800-5, an
automatic power supply interruption in case of a broken earthing conductor must be provided. Alternatively a
protective earthing conductor with a cross section of at least 10 mm2 (Cu) or 16 mm2 (Al) must be used.
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3.1 Section Safety

A WARNING

Use appropriate equipment for residual current monitoring/detection (RCM/RCD).

This drive can cause a residual current with a DC component in the protective earthing conductor. Where a residual
current operated protective or monitoring device is used for protection in case of direct or indirect contact, always use
an RCM or RCD oftype B according to IEC 60755.

Improper equipment grounding may cause dangerous electrical potentials on equipment chassis, which could
result in death or serious injury. Always use a ground wire that complies with technical standards on electrical
equipment and minimize the length of the ground wire.

Make sure all ground terminals have been properly grounded.
Always ground the ground terminal. (200 V Class: Ground to 100 Q or less, 400 V Class: Ground to 10 Q or less).

Sudden Movement Hazard
Comply with proper wiring practices.
The motor may run in reverse ifthe phase order is backward, causing incorrect elevator direction movement and injury
to personnel.

Connect motor input terminals U, V and W to drive output terminals U/T1,V/T2, and W/T3. The phase order for the
drive and motor should match.

Install a properly controlled contactor on the input-side of the drive for applications where power should be
removed from the drive during a fault condition.

Improper equipment sequencing could result in death or serious injury.
Fire Hazard
Drive Short-Circuit Current Rating
Install adequate branch circuit protection according to applicable local codes and this Installation Manual.
Failure to comply could result in fire and damage to the drive or injury to personnel.

The device is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical amperes, 240
Vac maximum (200 V class) and 480 Vac maximum (400 V class), and 600 Vac maximum (600 V class) when
protected by branch circuit protection devices specified in this manual.

Tighten all terminal screws to the specified tightening torque.

Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Improperly tightened terminal screws can also cause erroneous equipment operation.

Do not use improper combustible materials in drive installation.

Failure to comply could result in death or serious injury by fire.

Attach the drive or braking resistors to metal or other noncombustible material.

Do not use an improper voltage source.

Failure to comply could result in death or serious injury by fire. Verify that the rated voltage ofthe drive matches the
voltage ofthe incoming power supply before applying power.

The braking resistor connection terminals are B1 and B2. Do not connect a braking resistor directly to any
other terminals.

Improper wiring connections could result in death or serious injury by fire.

Do not connect the AC power line to the output motor terminals of the drive. Failure to comply could result in
death or serious injury by fire as a result of drive damage from line voltage application to output terminals.

*» Do not connect AC line power to output terminals U, V, and W.

» Make sure that the power supply lines are connected to main circuit input terminals R/L1, S/L2, T/L3 (or R/L1 and S/
L2 for single-phase power).
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3.1 Section Safety

A CAUTION

Crush Hazard
Carrying the drive by the front cover may cause the main body of the drive to fall, resulting in minor or
moderate injury.
Always hold the case when carrying the drive.

NOTICE

Equipment Hazard

Only connect recommended devices to the drives braking transistor terminals.

Failure to comply could result in damage to the drive or braking circuit. Carefully review instruction manual
TOBP C720600 00 when connecting a braking option to the drive.

Do not share the ground wire with other devices such as welding machines or large-current electrical
equipment.

Improper equipment grounding could result in drive or equipment malfunction due to electrical interference.
Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded, twisted-pair
wires and ground the shield to the ground terminal of the drive.

Do not modify the drive circuitry.
Failure to comply could result in damage to the drive and will void warranty.
Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other
devices.

Failure to comply could result in damage to the drive.

Connect braking circuits to the drive as shown in the 1/0 wiring examples.

Improperly wiring braking circuits could result in damage to the drive or equipment.

Do not check or test control circuit signals while the drive is running.

Improper use of test equipment could result in damage to the drive circuitry by short circuit.

Standard motors used with PWM drives may experience winding failures due to surge voltages, when input line
voltage is greater than 480 VV or motor wire distance is greater than 100 meters.

Select a motor design with insulation tolerant of surge voltages and drive-rated motor for use with PWM
drives.

Failure to comply could lead to motor winding failure.

Do not connect control circuit ground terminals to the drive enclosure.

Improper drive grounding can cause control circuit malfunction.

Do not use the negative DC bus terminal **-" as a ground terminal. This terminal is at high DC voltage potential.
Improper wiring connections could damage the drive.

Before applying power to the drive, use power-off resistance checks to check for short-circuits between (R/L1, S/
L2, and T/L3) or between main circuit terminals and ground.

Failure to comply may result in damage to the drive from short-circuit.
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3.1 Section Safety

NOTICE

Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during drive
installation and project construction.

Failure to comply could result in damage to the drive. Place a temporary cover over the top during installation. Be sure
to remove the temporary cover before start-up, as the cover will reduce ventilation and cause the unit to overheat.

Improper application of devices on drive output circuits can damage the drive.

Do not connect unapproved LC or RC interference suppression filters, capacitors, ground fault circuits, or overvoltage
protection devices to the output ofthe drive.

Insulate shields with heat shrink tubing or tape to prevent contact with other signal lines and equipment.
Improper wiring practices could result in drive or equipment damage due to short circuit.
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3.2 Standard Connection Diagram

3.2 Standard Connection Diagram

Connect the drive and peripheral devices as shown in Figure 3.1. It is possible to set and run the drive via the digital
operator without connecting digital 1/0 wiring. This section does not discuss drive operation; Refer to Start-Up
Programming & Operation onpage 73 for instructions on operating the drive.

WARNING! Sudden Movement Hazard. Ensure holding brake circuits are properly configured, load equipment may fall or drop during
power loss or drive fault, which could resultin death or serious injury.

*Provide a separate holding brake if necessary.

*Always construct the external sequence to confirm that the holding brake is activated in the event of an emergency, a power failure,
or an abnormality in the drive.

« When using the drive with an elevator, provide safety measures on the elevator to prevent the elevator from dropping.

NOTICE: Inadequate wiring could result in damage to the drive. Install adequate branch circuit short circuit protection per applicable
codes. The drive is suitable for circuits capable of delivering not more than 100,000 RMS symmetrical amperes, 240 Vac maximum
(200 V Class) and 480 Vac maximum (400 V Class).

NOTICE: When the input voltage is 440 V or higher or the wiring distance is greater than 100 meters (328 ft.), pay special attention to
the motor insulation voltage or use a drive rated motor. Failure to comply could lead to motor insulation breakdown.

Note: Do not connect AC control circuit ground to drive enclosure. Improper drive grounding can cause control circuit malfunction.

NOTICE: The minimum load for the relay outputs M1-M2, M3-M4, M5-M6, and MA-MB-MC is 10 mA.
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Three-phase

3.2 Standard Connection Diagram

Terminals -, +1, +2, B1, B2 are
for connecting options. Never
connect power supply lines tc
these terminals

Motor

Main
Switch Fuse

power supply rlti
380 to 480 Vac >
50/60 Hz TIL3
Multi-function relay output (Motor Contactor Close Command)
250 Vac, max. 1A
30 Vdc, max 1A
(min. 5 Vdc, 10 mA)
2to 50 mA
(default setting)
Multi-function analog output 1
vl %J §E“ﬁ§)”33‘i’(2mm <10
Multi-function analog output 2
AAMA7i  (Output Current)
10to +10 Vdc (2mA)
Safe Disable inputs
® -cr shielded line
EDM (Safety Electronic Device Monitor) =g= twisted-pair shielded line
O control circuit terminal
(0) main circuit terminal
Figure 3.1 Drive Standard Connection Diagram (example: CIMR-LC2A0033)
<1> Remove the jumper when installing a DC reactor. Models CIMR-LC2A0085 through 2A0415 and 4A0045 through 4A0216 come with a
built-in DC reactor.
<2> SetL8-55 to 0to disable the protection function ofthe built-in braking transistor of the drive when using an optional regenerative converter
or dynamic braking option.
<3> Set up athermal relay sequence to disconnect drive main power in the event of an overheat condition on the dynamic braking option.
<4> Supplying power to the control circuit separately from the main circuit requires a 24 V power supply (option).
<5> This figure illustrates an example of a sequence inputto S1 through S8 using a non-powered relay or an NPN transistor. Install the wire link
between terminals SC-SP for Sink mode, between SC-SN for Source mode, or leave the link out for external power supply. Never short
terminals SP and SN, as it will damage the drive.
<6> The maximum output current capacity for the +V and -V terminals on the control circuit is 20 mA. Never short terminals +V, -V, and AC, as
it can cause erroneous operation or damage the drive.
<7> Set DIP switch S2 to the ON position to enable the termination resistor in the last drive in a MEMOBUS/Modbus network.
<8> Use jumper S3 to select between Sink mode, Source mode or external power supply for the Safe Disable inputs.
<9> Disconnect the wire jumper between H1 - HC and H2 - HC when utilizing the Safe Disable input.
<10> Monitor outputs work with devices such as analog frequency meters, ammeters, voltmeters, and wattmeters. They are not intended for use as
a feedback-type of signal.
<11> When the drive is set to trigger a fault output upon activation of the fault reset function (L5-02 = 1), a sequence to interrupt power when a

fault occurs will shut offthe power to the drive when the drive attempts a reset. The default setting for L5-02 is 0 (fault output not active
during reset attempt).
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3.2 Standard Connection Diagram

WARNING! Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the correct state before
energizing the drive. Failure to comply could resultin death or serious injury from moving equipment.

NOTICE: When using the automatic fault reset function with wiring designed to shut off the power supply upon drive fault, make sure

the drive does not trigger a fault output during fault reset (L5-02 = 0, default). Failure to comply will prevent the automatic fault reset
function from working properly.
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3.3 Main Circuit Connection Diagram

3.3 Main Circuit Connection Diagram

Refer to the Figure 3.2 when wiring the main circuit ofthe drive. Connections may vary based on drive capacity. The
DC power supply for the main circuit also provides power to the control circuit.

NOTICE: Do not use the negative DC bus terminal “-" as a ground terminal. This terminalis at high DC voltage potential. Improper
wiring connections could damage the drive.

CIMR-LC2A0018 to 2A0075 CIMR-LC2A0085, 2A0115
CIMR-LC4A0009 to 4A0039 CIMR-LC4A0045, 4A0060
Bl B2 Bl B2
CIMR-LC2A0145 to 2A0180 CIMR-LC2A0215 to 2A0415
CIMR-LC4A0075 to 4A0112 CIMR-LC4A0150 to 4A0216
+3 +3

Figure 3.2 Drive main circuit configurations
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3.4 Terminal Block Configuration

3.4 Terminal Block Configuration

Figure 3.3 shows the different main circuit terminal arrangements for the drive capacities.

0j
CIMR-LC2A0060, 0075 CIMR-LC2A0085, 0115
CIMR-LC4A0045, 0060

© ©
CIMR-LC2A0145, 0180, 0215, 0283, 0316, 0415
CIMR-LC4A0112, 0150, 0180, 0216 <>

Figure 3.3 Main Circuit Terminal Block Configuration

<1> Terminal board design differs slightly for models CIMR-LC2A0215 through 2A0415, and 4A0180 through 4A0216.
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3.5 Terminal Cover

3.5 Terminal Cover

Follow the procedure below to remove the terminal cover for wiring and to reattach the terminal cover after wiring is
complete.

¢ Removing/Reattaching the Terminal Cover

m Removing the Terminal Cover
Models CIMR- LD2A0018 to 2A0075 and 4A0009 to 4A0039
1. Loosen the terminal cover screw using a#2 Phillips screwdriver. Screw sizes vary by drive model.

Figure 3.4 Removing the Terminal Cover

2. Push in on the tab located on the bottom of the terminal cover and gently pull forward to remove the terminal
cover.

Figure 3.5 Removing the Terminal Cover
Models CIMR-LC2A0085 to 2A0180 and 4A0045 to 4A0150
1. Loosen the screws on the terminal cover, then pull down on the cover.

CAUTION! Do not completely® remove the cover screws, just loosen them. If the cover screws are removed completely, the terminal
cover may fall off causing an injury.

Note: The shape of the terminal covers and the numbers of screws differ depending on the drive models. Refer to Component Names
on page 29 for details.

Figure 3.6 Removing the Terminal Cover
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3.5 Terminal Cover

2. Pull forward on the terminal cover to free it from the drive.

Figure 3.7 Removing the Terminal Cover

m Reattaching the Terminal Cover

Models CIMR- LD2A0018 to 2A0075 and 4A0009 to 4A0039

Power lines and signal wiring should pass through the opening provided. Refer to Wiring the Main Circuit Terminal on
page 61 and Wiring the Control Circuit Terminal on page 64 for details on wiring.

Reattach the terminal cover after completing the wiring to the drive and other devices.

Figure 3.8 Reattaching the Terminal Cover

Models CIMR-LC2A0085 to 2A0180 and 4A0045 to 4A0150

After wiring the terminal board and other devices, double-check connections and reattach the terminal cover. Refer to
Wiring the Main Circuit Terminal on page 61 and Wiring the Control Circuit Terminal on page 64 for details on

wiring.

Figure 3.9 Reattaching the Terminal Cover
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3.6 Digital Operator and Front Cover

3.6 Digital Operator and Front Cover

Detach the digital operator from the drive for remote operation or when opening the front cover to install an option card.

Note: Be sure to remove the digital operator prior to opening or reattaching the front cover. Leaving the digital operator plugged into
the drive when removing the front cover can result in erroneous operation caused by a poor connection. Firmly fasten the front
cover back into place before reattaching the digital operator.

¢ Removing/Reattaching the Digital Operator

m Removing the Digital Operator

While pressing on the tab located on the right side ofthe digital operator, pull the digital operator forward to remove it
from the drive.

Figure 3.10 Removing the Digital Operator
m Reattaching the Digital Operator

Insert the digital operator into the opening in the top cover while aligning it with the notches on the left side of the
opening.

Next, press gently on the right side ofthe operator until it clicks into place.

Figure 3.11 Reattaching the Digital Operator

¢ Removing/Reattaching the Front Cover

®m  Removing the Front Cover
Models CIMR- LD2A0018 to 2A0075 and 4A0009 to 4A0039

After removing the terminal cover and the digital operator, loosen the screw that affixes the front cover (model CIMR-
LD2A0047, 4A0024, and 4A0031 does not use a screw to affix the front cover). Pinch inwards on the tabs found on each
side ofthe front cover, then pull forward to remove it from the drive.

Figure 3.12 Remove the Front Cover (Models CIMR-LD2A0018 to 2A0075 and 4A0009 to 4A0039)
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3.6 Digital Operator and Front Cover

Models CIMR-LD2A0085 to 2A0415 and 4A0045 to 4A0216

1. Remove the terminal cover and the digital operator.
2. Loosen the installation screw on the front cover.

3. Use a straight-edge screwdriver to loosen the hooks on each side of the cover that hold it in place.

Figure 3.13 Remove the Front Cover (Models CIMR-LD2A0085 to 2A0415 and 4A0045 to 4A0216)

4. Unhook the left side of the front cover then swing the left side towards you as shown in Figure 3.14 until the
cover comes off.

Figure 3.14 Remove the Front Cover (Models CIMR-LD2A0085 to 2A0415 and 4A0045 to 4A0216)
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3.6 Digital Operator and Front Cover

m Reattaching the Front Cover
Models CIMR-LD2A0018 to 2A0075 and 4A0009 to 4A0039

Reverse the instructions given in Remove the Front Cover (Models CIMR-LQ2A0018 to 2A0075 and 4A0009 to
4A0039) on page 53 to reattach the front cover. Pinch inwards on the hooks found on each side ofthe front cover while
guiding it back into the drive. Make sure it clicks firmly into place.

Models CIMR-LD2A0085 to 2A0415 and 4A0045 to 4A0216
1. Slide the front cover so the hooks on the top connect to the drive.

Figure 3.15 Reattach the Front Cover (CIMR-LD2A0085 to 2A0415 and 4A0045 to 4A0216)
2. After connecting the hooks to the drive, press firmly on the cover to lock it into place.
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3.7 Main Circuit Wiring

3.7 Main Circuit Wiring

This section describes the functions, specifications, and procedures required to safely and properly wire the main circuit
in the drive.

NOTICE: Only connectrecommended devices to the drives braking transistor terminals. Failure to comply could resultin damage to
the drive or braking circuit. Carefully review instruction manual TOBp C720600 00 when connecting a braking option to the drive.

NOTICE: Do not use the negative DC bus terminal “"as a ground terminal. This terminalis at high DC voltage potential.
Improper wiring connections could damage the drive.

NOTICE: Equipment Hazard. Comply with proper wiring practices. The motor may run in reverse if the phase orderis backward,
causing incorrect elevator direction movement. Connect motorinput terminals U, Vand W to drive output terminals U/T1,V/T2, and W/
T3. The phase order for the drive and motor should match.

Note: Do not solder the ends of wire connections to the drive. Soldered wiring connections can loosen over time. Improper wiring
practices could result in drive malfunction due to loose terminal connections.

NOTICE: Do not switch the drive input to start or stop the motor. Frequently switching the drive on and off shortens the life of the DC

bus charge circuit and the DC bus capacitors, and can cause premature drive failures. For the full performance life, refrain from
switching the drive on and off more than once every 30 minutes.

¢ Main Circuit Terminal Functions

Table 3.1 Main Circuit Terminal Functions

Terminal Type
200 v 2A0018 to 2A0075 2A0085, 2A0115 2A0145 to 2A0415 .
Class Model ’ Function Page
400 V CIMR-LC
Class 4A0009 to 4A0039 4A0045, 4A0060 4A0075 to 4A0216
R/L1
S/L2 Main circuit power supply input Connects line power to the drive 47
T/L3
U/T1
VIT2 Drive output Connects to the motor 47
WIT3
B1 i i i i
Braking resistor Not available Aval!able f(_)r conngctlng_ a braking resistor or a 305
B2 braking resistor unit option
+2 « DC reactor connection (+1, not available
1 +2) (remove the shorting bar For connection
between +1 and +2) « DC power supply input + DC power supply input «+ ofthe drive to a DC power supply (terminals +1 308
+ DC power supply input (+1,-) (+1,-) . . and - are not EU or UL approved)
(+1,-) + Braking unit connection ¢ gynamic braking options
+3 not available (+3.)
Grounding terminal 61

Note: Use terminal B1 and - when installing the braking unit (CDBR type) to the drives with built-in braking transistor (2A0018 to
2A0115, 4A0009 to 4A0060).

* Wire Gauges and Tightening Torque

Use the tables in this section to select the appropriate wires and crimp terminals.

Gauges listed in the tables are for use in the United States.

Note: 1. Wire gauge recommendations based on drive continuous current ratings using 75°C 600 Vac vinyl-sheathed wire assuming ambient
temperature within 40°C and wiring distance less than 100 m (328 ft.).
2. Terminals B1, B2, +1, +2, and +3, are for connecting a DC reactor, braking resistor or DC power supply. Do not connect other
nonspecific devices to these terminals.

« Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is
greater than 2% of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following
formulato calculate the amount of voltage drop:

Line drop voltage (V) = -/3 x wire resistance (M/km) x wire length (m) x current (A) x 10-3

« Refer to instruction manual TOBP C720600 00 for braking transistor option or braking resistor option wire gauges.

» Use terminal +1 and the negative terminal when connecting a regenerative converter or a regen unit.

 Use terminal B1 and - when installing the braking unit to the drives with built-in braking transistor (2A0018 to
2A0115, 4A0009 to 4A0060).

» Refer to UL Standards Compliance on page 403 for information on UL compliance.
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Yaskawa recommends using closed-loop crimp terminals on all drive models. UL/cUL approval requires the use of

3.7 Main Circuit Wiring

closed-loop crimp terminals when wiring the drive main circuit terminals on models CIMR-LD2A0085 to 2A0415 and
4A0045 to 4A0216. Use only the tools recommended by the terminal manufacturer for crimping. Refer to Closed-Loop

Crimp Terminal Size on page 407 for closed-loop crimp terminal recommendations.

The wire gauges listed in the following tables are Yaskawa recommendations. Refer to local codes for proper wire gauge

selections.

m Three-Phase 200 V Class
Table 3.2 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

Model
CIMR-LC

2A0018

2A0025

2A0033

2A0047

2A0060

2A0075

2A0085

2A0115

2A0145
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Terminal

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, +1, +2

B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, +1, +2

B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-, +1, +2

B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, +1, +2

B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, +1, +2

B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-, +1, +2

B1, B2

®

R/L1, S/L2, TIL3
UITL, VIT2, WIT3
-+l

B1, B2

©

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-+l

B1, B2

®

R/L1, S/L2, TIL3
U/T1, VIT2, WIT3
-+l

+3

Recommended Gauge
mm?2

4
25

4 <1>

6 <1>

10
10

10

16
16

16

25
16

16

35
25

16

35
35

16
50
50

25

70
70

35

Applicable
Gauge
mm

25t06
25106
4106
25t06
4106
4to 16
4 to 16
6 to 16
4t06

6 to 10

6to 16
6to 16
16
4106

6 to 10

16 to 25
16 to 25
16 to 25

6to 10

10 to 16

16 to 25
16 to 25
25

10 to 16

16 to 25

25 to 35
25 t0 35
25 to 35

16

16 to 25

25 to 50
25 to 50
35 to 50
16 to 50
16 to 25
35 to 70
35 to 70
50 to 70
25 to 70

25

50 to 95
50 to 95
35 to 95
50 to 95

25 to 35

Screw
Size

M4

M4

M5

M4

M5

M6

M5

M6

M8

M5

M6

M8

M5

M6

M8

M10

M8

M10

M8

Tightening
Torque
Nm (Ib.in.)

1210 1.5
(10.6 to 13.3)

1210 1.5
(10.6 to 13.3)

21025
(17.7 t0 22.1)

1210 1.5
(10.6 to 13.3)

2t0 25
(17.7 to 22.1)

410 6
(35.4 t0 53.1)

2t0 25
(17.7 to 22.1)

410 6
(35.4 to 53.1)

9 to1l
(79.7 t0 97.4)

21025
(17.7 to 22.1)

4t06
(35.4 to 53.1)

9 toll
(79.7 to 97.4)

21025
(17.7 to 22.1)

410 6
(35.4 t0 53.1)

9to 11
(79.7 to 97.4)

18 to 23
(159 to 204)

9to 11
(79.7 t0 97.4)

18 to 23
(159 to 204)

9to 11
(79.7 to 97.4)
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3.7 Main Circuit Wiring

Model
CIMR-LC

2A0180

2A0215

2A0283

2A0346

2A0415

<1> After installing an EMC filter, take additional measures to comply with IEC61800-5-1. Refer to EM C Filter Installation on page 398 for

details.

m Three-Phase 400 V Class

Model
CIMR-LC

4A0009

4A0015

4A0018

4A0024

58

Terminal

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-+l

+3

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, 41

+3

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, 41

+3

©

R/L1, S/L2, T/L3
UITL, VIT2, WIT3
-+l

+3

©

R/L1, S/L2, TIL3
UITL, VIT2, WIT3
-+l

+3

®

Recommended Gauge
mm2

95
95

50

95 x 2P
95 x 2P

95

95 x 2P
95 x 2P

95

240
240

120

120 x 2P
300

120

Applicable
Gauge
mm2

70 to 95
70 to 95
35 to 95
50 to 95

25 to 50

95 to 150
95 to 150
70 to 150

35 to 150

95 to 150

95 to 150
95 to 150
70 to 150

70 to 150

95 to 150

95 to 300
95 to 300
125 to 300

70 to 300

120 to 240

95 to 300
95 to 300
150 to 300

70 to 300

120 to 240

Tightening
Sé:irzeew Torque

Nm (Ib.in.)
18 to 23

Mio (159 to 204)
9to 11

M8 (79.7 to 97.4)
32 to 40

M12 (283 to 354)
18 to 23

M10 (159 to 204)
32 to 40

M12 (283 to 354)
32 to 40

M12 (283 to 354)
18 to 23

m10 (159 to 204)
32 to 40

M12 (283 to 354)
32 to 40

M12 (283 to 354)
18 to 23

M10 (159 to 204)
32 to 40

M1z (283 to 354)
32 to 40

M12 (283 to 354)
18 to 23

M10 (159 to 204)
M12 32 to 40

(283 to 354)

Table 3.3 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)

Terminal

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-+l +2

B1, B2

©

R/L1, S/L2, T/L3
U/T1, VIT2, WI/T3
-+l +2

B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, +1, +2

B1, B2

®

R/L1, S/L2, TIL3
U/T1, VIT2, WI/T3
-+l +2

B1, B2

®

Recommended Gauge

mmz2

25
25

2.5 <1>
25
25

6 <1>
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Applicable
Gauge
mm

25t0 6
25106
25t06
25106
25t0 6
2.5 to 16
2.5to 16
4 to 16
4106

25t06

25 to 16

25 to 16
4 to 16
410 6

4t06

6to 16
6 to 16
6to 16

6 to 10

6 to 10

e
Nm (Ib.in.)
s (10516 199
M4 10610 12
M5 (17?7nt)02‘2521)
My 10510 133
M5 (17?7?02'252‘1)
M5 (17?7?02'252‘1)
M5 (17%7nt)02.2521)
M6 4106

(35.4 to 53.1)



Model
CIMR-LC

4A0031

4A0039

4A0045

4A0060

4A0075

4A0091

4A0112

4A0150

4A0180

4A0216

<1> After installing an EMC filter, take additional measures to comply with IEC61800-5-1. Refer to EM C Filter Installation on page 398 for

details.
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R/L1, S/L2, T/L3
U/T1, VIT2, WIT3

-+, 42

B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3

-, +1, 42

B1, B2

]

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-+l

B1, B2

®

R/L1, S/L2, T/L3
U/TL, VIT2, WIT3
-+l

B1, B2

®

R/L1, S/L2, T/L3
U/TL, VIT2, WIT3
-+l

+3

@

R/L1, S/L2, T/L3
U/TL, VIT2, WIT3
-+l

+3

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-+l

+3

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-+l

+3

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
- +1

+3

®

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
- +1

+3

©

Recommended Gauge
mm2

10
6

10

16
16

16

16
16

16
16
25
16
25
25

16
35
35

16
50
50

25
70
70
35
95
95

50
120
120

70

Applicable

Gauge
mm2

10 to 16
6to 16
6 to 16

6 to 10

6 to 16

16 to 25
16 to 25
16 to 25

6to 10

10 to 16

10 to 50
10 to 50
16 to 50
10 to 50
10 to 16
16 to 50
16 to 50
25 to 50
16 to 50
16 to 25
16 to 70
25 to 70
25 to 70
16 to 70
16 to 25
25t0 70
25 to 70
25 to 70
25 to 70
16 to 25
35 to 95
35 to 95
50 to 95
25 to 95
25
50 to 95
70 to 95
35 to 95
50 to 95
25to 35
35 to 95
35 to 95
35 to 150
25 to 70
50 to 150
95 to 300
95 to 300
70 to 300
35 to 300
70 to 240

3.7 Main Circuit Wiring

Screw
Size

M5

M5

M6

M6

M5

M6

M8

M8

M8

M8

M10

M10

Tightening
Torque
Nm (Ib.in.)

2t0 25
(17.7 to 22.1)

2t0 25
(17.7 to 22.1)
4106
(35.4 to 53.1)

4t06
(35.4 t0 53.1)

21025
(17.7 to 22.1)

4t06
(35.4 to0 53.1)

9to 11
(79.7 to 97.4)

9to 11
(79.7 to 97.4)

9to 11
(79.7 to 97.4)

9to 11
(79.7 to 97.4)

18 to 23
(159 to 204)

18 to 23
(159 to 204)

181to 23
(159 to 204)

18 to 23
(159 to 204)

59

Electrical Installation

—



3.7 Main Circuit Wiring

¢ Main Circuit Terminal and Motor Wiring

This section outlines the various steps, precautions, and checkpoints for wiring the main circuit terminals and motor
terminals.

WARNING! Electrical Shock Hazard. Before servicing, disconnect allpower to the equipment and lock out the power source. Failure to
comply may result in injury from electrical shock. Wait at least five minutes after all indicators are OFF and measure the DC bus
voltage level and main circuit terminals to confirm the circuit is safe before wiring.

WARNING! Electrical Shock Hazard. Verify motor wiring bare wire ends do not contact the drive chassis or enclosure when wiring
drive terminals U/T1, V/T2, W/T3. Failure to comply may result in serious injury or death due to electrical shock.

WARNING! Electrical Shock Hazard. Improper equipment grounding could resultin death or serious injury by contacting the motor
case. Always properly ground the motor-side grounding terminal.

WARNING! Fire Hazard. Tighten all terminal screws to the specified tightening torque. Loose electrical connections could result in
death or serious injury by fire due to overheating of electrical connections. Improperly tightened terminal screws can also cause
erroneous equipment operation.

WARNING! Fire Hazard. Do not use an improper voltage source. Failure to comply could resultin death or serious injury by fire. Verify
that the rated voltage of the drive matches the voltage ofthe incoming power supply before applying power.

WARNING! Do not connect the AC power line to the output motor terminals of the drive. Failure to comply could result in death or
serious injury by fire as a result of drive damage from line voltage application to output terminals.

NOTICE: Equipment Hazard. Comply with proper wiring practices. The motor may run in reverse if the phase orderis backward,
causing incorrect elevator direction movement and injury to personnel. Connect motor input terminals U/T1, V/T2, and W/T3 to drive
output terminals U/T1,V/T2, and W/T3. The phase order for the drive and motor should match.

NOTICE: Equipment Hazard. Improper equipment sequencing could shorten useful life ofthe electrolytic capacitors and circuit relays
of the drive. Refrain from switching an input contactor more often than once every 30 minutes. Normally the drive 1/O should be used
to stop and start the motor.

NOTICE: Equipment Hazard. Standard motors used with PWM drives may experience winding failures due to surge voltages, when
input line voltage is greater than 480 V ormotor wire distance is greater than 100 meters. Select a motor design with insulation tolerant
of surge voltages and drive-rated motor for use with PWM drives. Failure to comply could lead to motor winding failure.

NOTICE: Do not use the negative DC bus terminal"-" as a ground terminal. This terminalis at high DC voltage potential. Improper
wiring connections could damage the drive.

NOTICE: Improper application of devices on drive output circuits can damage the drive. Do not connect unapproved LC or RC
interference suppression filters, capacitors, ground fault circuits, or overvoltage protection devices to the output of the drive.

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Failure to comply could result in
damage to the drive, phase-advancing capacitors, LC/RC noise filters or ground fault circuit interrupters.

NOTICE: Properly integrate auxiliary contacts into the control logic circuit to avoid unnecessary fault displays caused by contactors or

output switches placed between drive and motor. Improperinstallation ofinput and output contactors could result in damage to the
drive.

NOTICE: Before applying power to the drive, use power-offresistance checks to check for short-circuits between (R/L1, S/L2, and
T/L3) or between main circuit terminals and ground. Failure to comply may resultin damage to the drive.

B Cable Length Between Drive and Motor

Voltage drop along the motor cable may cause reduced motor torque when the wiring between the drive and the motor is
too long, especially at low frequency output. This can also be a problem when motors are connected in parallel with a
fairly long motor cable. Drive output current will increase as the leakage current from the cable increases. An increase in
leakage current may trigger an overcurrent situation and weaken the accuracy ofthe current detection.

Adjustthe drive carrier frequency according to Table 3.4. 1fthe motor wiring distance exceeds 100 m (328 ft.) because of
the system configuration, reduce the ground currents. Refer to C6-03: Carrier Frequency on page 152.

Table 3.4 Cable Length Between Drive and Motor

Cable Length 50 m (164 ft.) or less 100 m (328 ft.) or less Greater than 100 m (328 ft.)

Carrier Frequency 15 kHz or less 5 kHz or less 2 kHz or less

Note: When setting carrier frequency for drives running multiple motors, calculate cable length as the total wiring distance to all
connected motors.
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3.7 Main Circuit Wiring

m Ground Wiring
Follow the precautions to wire the ground for one drive or a series of drives.

WARNING! When using an EMC filter, the leakage current exceeds 3.5 mA. Therefore, according to IEC61800-5-1, atleastone ofthe
conditions below must be satisfied:

a) The cross-section of the protective earthing conductor must be atleast 10 mm2 (Cu) or 16 mm2 (Al).

b) The power supply must be disconnected automatically in case of discontinuity of the protective earthing conductor.

WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment and
local installation regulations. Minimize the length ofthe ground wire. Improper equipment grounding may cause dangerous electrical
potentials on equipment chassis, which could result in death or serious injury.

WARNING! Electrical Shock Hazard. Be sure to ground the drive ground terminal. Improper equipment grounding may cause
dangerous electrical potentials on equipment chassis, which could result in death or serious injury.

NOTICE: Do not share the ground wire with other devices such as welding machines or large-current electrical equipment. Improper
equipment grounding could resultin drive or equipment malfunction due to electrical interference.

NOTICE: When using more than one drive, ground multiple drives according to instructions. Improper equipment grounding could
result in abnormal operation of drive or equipment.

Refer to Figure 3.16 when using multiple drives. Do not loop the ground wire.

OK OK Not OK

Figure 3.16 Multiple Drive Wiring
m Wiring the Main Circuit Terminal

WARNING! Electrical Shock Hazard. Shut offthe power supply to the drive before wiring the main circuit terminals. Failure to comply
may resultin death or serious injury.

Wire the main circuit terminals after the terminal board has been properly grounded.

Models CIMR-LD2A0018 through 2A0075 and 4A0009 through 4A0039 have a cover placed over the DC bus and
braking circuit terminals prior to shipmentto help prevent miswiring. Use wire cutters to cut away covers as needed for
terminals.

A - Protecting Cover
Figure 3.17 Protecting Cover to Prevent Miswiring (CIMR-LI112A0047)

m Main Circuit Connection Diagram
Refer to Main Circuit Connection Diagram on page 49 when wiring terminals on the main power circuit ofthe drive.
WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect braking resistors to any other

terminals. Improper wiring connections could cause the braking resistor to overheat and cause death or serious injury by fire. Failure to
comply may result in damage to the braking circuit or drive.
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3.8 Control Circuit Wiring

3.8 Control Circuit Wiring

¢ Control Circuit Connection Diagram

Refer to Standard Connection Diagram on page 46 when wiring terminals on the drive’s control circuit.

¢ Control Circuit Terminal Block Functions

Drive parameters determine which functions apply to the multi-function digital inputs (S3 to S8), multi-function digital
outputs (M1 to M6), multi-function photocoupler outputs (P1-C1, P2-C2), multi-function analog inputs (A1, A2), and
multi-function analog monitor output (FM, AM). The default setting is listed next to each terminal in Figure 3.1 on page
47.

NOTICE: Equipment Hazard. Improper equipment sequencing could shorten useful life ofthe electrolytic capacitors and circuit relays
of the drive. Refrain from switching an input contactor more often than once every 30 minutes. Normally the drive 1/O should be used
to stop and start the motor.

WARNING! Sudden Movement Hazard. Always check the operation and wiring of control circuits after being wired. Operating a drive
with untested control circuits could resultin death or serious injury.

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before starting test run. Failure to comply
may resultin death or serious injury.

NOTICE: Frequently switching the drive power supply to stop and start the motor can damage the drive.

NOTICE: To getthe full performance life out of the electrolytic capacitors and circuit relays, refrain from switching the drive power
supply offand on more than once every 30 minutes. Frequent use can damage the drive. Use the drive to stop and start the motor.

Note: Do not solder the ends of wire connections to the drive. Soldered wiring connections can loosen over time. Improper wiring

practices could result in drive malfunction due to loose terminal connections.

®m [nput Terminals

Table 3.5 lists the input terminals on the drive. Text in parenthesis indicates the default setting for each multi-function

input.
Table 3.5 Control Circuit Input Terminals
Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page
S1 Up Command (Closed: Up, Open: Stop)
S2 Down Command (Closed: Down, Open: Stop)
S3 Multi-function input 1 (Nominal Speed)
Photocoupler
S4 Multi-function input 2 (Inspection Operation) 24 Vdc, 8 mA
Digital Inputs o . 336
S5 Multi-function input 3 (Intermediate Speed 1) Use the wire link between terminals SC and SN or between SC and SP to select
sinking or sourcing, and to select the power supply.
S6 Multi-function input 4 (Leveling Speed)
s7 Multi-function input 5 (Not used)
S8 Multi-function input 6 (Not used)
Multi-f ti i t .
Digital Input s¢ ulti-tunction nput common 24 Vdc, 150 mA (only when DI-A3 is not used)
'gftal Inpu SN ov Use the wire jumper between terminals SC and SN or between SC and SP to select 68
Power Supply sinking or sourcing, and to select the power supply.
SP +24 vdc !
H1 Safe Disable input 1 24 Vdc, 8 mA
One or both open: Drive output disabled
Both closed: Normal operation
Safe Disabl . . i .
ate Disable H2 Safe Disable input 2 Internal impedance: 3.3 kQ 410
Inputs Offtime of at least 1 ms
Set the S3 jumper to select sinking or sourcing, and to select the power supply.
HC Safe Disable function common Common for the Safe Disable function
+V Power supply for analog inputs 10.5 Vdc (max allowable current 20 mA) 139
-V Power supply for analog inputs -10.5 Vdc (max allowable current 20 mA)
. . . . . . 139
Al Multi-function analog input 1 (Speed reference bias) -10 to 10 Vdc, 0 to 10 Vdc (input impedance: 20 kQ) 183
Analog Inputs 139
A2 Multi-function analog input 2 (Not used) -10 to 10 Vdc, 0 to 10 Vdc (input impedance: 20 kQ) 184
AC Analog input common ov 139

E (G)  Ground for shielded lines and option cards
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3.8 Control Circuit Wiring

m Output Terminals

Table 3.6 lists the output terminals on the drive. Text in parenthesis indicates the default setting for each multi-function

output.

Note: Multi-function relay output terminals are rated at a minimum of 10 mA. If less than 10 mA is required, use the photocoupler
outputs (P1-C1, P2-C2). Using the wrong current output level may cause the output to malfunction when the terminal is activated.

Type

Fault Relay

Multi-Function
Relay Output

Multi-Function
Photocoupler
Output

Monitor Output

Safety Monitor
Output

Table 3.6 Control Circuit Output Terminals

No. Terminal Name (Function)

MA N.O.
30 Vdc, 10 mA to 1 A; 250 Vac, 10mA to 1A

mB N.C. output Minimum load: 5 Vdc, 10 mA

MC Fault output common
M1 . A
Multi-function relay output 1 (Brake release command)
M2
Contact relay output
M3 ) : 30 Vdc, 10mA to 1A
M4 Multi-function relay output 2 (Output contactor close command) 250 Vac, 10 mA to 1 A
Minimum load: 5 Vdc, 10 mA
M5
Multi-function relay output 3 (Drive ready)
M6
P1
Photocoupler output 1 (During Frequency output)
C1
48 Vdc, 2 to 50 mA
P2
Photocoupler output 2 (Not Used/Through Mode)
c2

FM Analog monitor output 1 (Output speed)

-10 to +10 Vdc or 0 to +10 Vdc
AM Analog monitor output 2 (Output current)
AC Monitor common ov

DM+ Safety monitor output

DM- Safety monitor output common channels are closed. Up to +48 Vdc 50 mA

m Serial Communication Terminals

Type

MEMOBUS/Modbus

Communication
<1>

Table 3.7 Control Circuit Terminals: Serial Communications

175

175

Outputs status of Safe Disable function. Closed when both Safe Disable

No. Signal Name Function (Signal Level)
R+ Communications input (+)
- . RS-485/422
R- Communications input (-) MEMOBUS/Modbus communication: Use an RS-485 or MEMOBUS/Modbus
S+ Communications output (+) RS-422 cable to connect the drive. communication protocol
115.2 kbps (max.)
S- Communications output (-)
IG Shield ground ov

Function (Signal Level) Default Setting Page

<1> Enable the termination resistor in the last drive ina MEMOBUS network by setting DIP switch S2 to the ON position. For more information on
the termination resistor, refer to Control I/O Configuration on page 68.

¢ Terminal Configuration

Control circuit terminals are arranged as shown in Figure 3.18.

&

IfiL

B” ©° H X9 °”+0» |G R+ ReS+ S

wuwww WS

V+ AC V- Al A2 FM AM AC P1 C1 P2 C2
- = - = -

BSISISISISIS

S1 S2 S3 S4 S5 S6 S7 S8 SN SC SP

LLILLILLL LU L LI L LI

mBgjn = LJ

jnf

Figure 3.18 Control Circuit Terminal Arrangement
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3.8 Control Circuit Wiring

m Wire Size

WARNING! Fire hazard. Loose electrical connections could resultin death or serious injury by fire due to overheating of electrical
connections. Improperly tightened terminal screws can also cause erroneous equipment operation.

Select appropriate wire type and gauges from Table 3.8. For simpler and more reliable wiring, use crimp ferrules on the
wire ends. Refer to Table 3.9 for ferrule terminal types and sizes.

Table 3.8 Wire Gauges

Bare Wire Terminal Ferrule-Type Terminal
Terminal Applicable wire size Recommended wire size  Applicable wire size Recommended wire size Wire Type
mm2 (AWG) mm2(AWG) mm2(AWG) mm2 (AWG)
S1 to S8, SN, SC, SP, V+, AC, V-, Al, A2, Stranded wire:
EM, AM, P1-C1, P2-C2, E(G), HC, H1, H2, 0.25 to 1.0 (24 to 17) 0.75 0.25t0 0.5 0.5 Shielded wire. etc
DM+, DM-, IG, R+, R-, S+, S-, MA, MB, Solid wire: (18) (24 to 20) (20) T
MC, M1-M2, M3-M4, M5-M6 0.25 to 1.5 (24 to 16)

m Ferrule-Type Wire Terminals

Yaskawa recommends using CRIMPFOX 6, a crimping tool manufactured by PHOENIX CONTACT, to prepare wire
ends with insulated sleeves before connecting to the drive. Referto Table 3.9 for dimensions.

d1

/4

d2

Figure3.19 Ferrule Dimensions

Table 3.9 Ferrule Terminal Types and Sizes

Size mm2(AWG) Type L (mm) dl (mm) d2 (mm) Manufacturer
0.25 (24) Al 0.25-8YE 125 0.8 18
0.34 (22) Al10.34-8TQ 10.5 0.8 1.8 PHOENIX CONTACT
0.5 (20) AL?'S'SB_\QVOHGW 14 11 25

¢ Wiring the Control Circuit Terminal
This section describes the proper procedures and preparations for wiring the control terminals.

WARNING! Sudden Movement Hazard. Operating a drive with untested emergency circuits could resultin death or serious injury.
Verify all emergency stop wiring and circuits before operating the drive.

WARNING! Fire hazard. Tighten all terminal screws to the specified tightening torque. Loose electrical connections could result in
death or serious injury by fire due to overheating of electrical connections.

WARNING! Electrical Shock Hazard. Do notremove covers or touch the circuit boards while the poweris on. Failure to comply could
resultin death or serious injury.

WARNING! Electrical Shock Hazard. Before servicing, disconnect allpower to the equipment and lock out the power source. Failure to
comply may resultin injury from electrical shock. Wait at least five minutes after all indicators are OFF and measure the DC bus
voltage level and main circuit terminals to confirm the circuitis safe before wiring.

WARNING! Sudden Movement and Hazard. Install additional emergency stop circuits separately from the drive emergency circuits.
Failure to comply may resultin personal injury.

NOTICE: Equipment Hazard. Do not connect control circuit ground terminals to the drive enclosure. Improper drive grounding can
cause control circuit malfunction.

NOTICE: Equipment Hazard. Insulate shields with heat shrink tubing or tape to prevent contact with other signal lines and equipment.
Improper wiring practices could resultin drive or equipment malfunction due to short circuit.

NOTICE: Equipment Hazard. Use twisted-pair or shielded twisted-pair cables for control circuits. Improper wiring practices could result
in drive or equipment malfunction or nuisance trips.

NOTICE: Connect the shield of shielded cable to the appropriate ground terminal. Improper equipment grounding could result in drive
or equipment malfunction or nuisance trips.
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3.8 Control Circuit Wiring

NOTICE: Separate wiring for output terminals MA, MB, MC, M1 and M2 from wiring to other control circuit lines. Improper wiring
practices could resultin drive or equipment malfunction or nuisance trips.

NOTICE: Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, V/T2, W/T3, -, +1, +2) and
other high-power lines. Improper wiring practices could resultin drive malfunction due to electrical interference.

NOTICE: Use a class 2 power supply (UL standard) when connecting to the control terminals. Improper application ofperipheral
devices could resultin drive performance degradation due to improperpower supply.

NOTICE: Do not exceed 50 meters (164 feet) for the controlline between the drive and the operator when using an analog signal from
aremote source to supply the frequency reference. Failure to comply could resultin poor system performance.

NOTICE: Do not use unshielded cable for control wiring. Failure to comply may cause electrical interference resulting in poor system
performance. Use shielded, twisted-pair wires, and ground the shield to the ground terminal of the drive.

NOTICE: Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment. Improper wiring practices
could resultin drive or equipment malfunction due to short circuit.

Wire the control circuit only after terminals have been properly grounded and main circuit wiring is complete. Refer to
Figure 3.20 and Figure 3.21 for details. Prepare the ends ofthe control circuit wiring as shown in Figure 3.22. Refer to
Wire Size on page 64.

NOTICE: Use shielded twisted-pair cables as indicated to prevent operating faults. Improper wiring practices could resultin drive or
equipment malfunction due to electrical interference.
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3.8 Control Circuit Wiring

Connect control wires as shown in Figure 3.20:

Control Wires

Terminal Board

Figure 3.20 Terminal Board Wiring Guide

To disconnect control wires from the terminals use the procedure described in Figure 3.21. Grasp the wire where it
enters the terminal with a pair of pliers, then use a straight-edge screw driverto release the terminal and pull the wire out.
If it fits tightly, e.g. if ferrules are used, turn the wire for about 45° and then pull it gently out. Use this procedure to
remove the wire jumper between terminals HC, H1 and H2 that is preinstalled at shipping.

Figure 3.21 Removing Wires from the Terminal Board

When connecting control wires to the terminals, use shielded twisted-pair wires (treating wire ends as shown in
Figure 3.22 and connect the shield to the ground terminal (E [G]) ofthe drive.

A - Drive side D - Shield sheath (insulate with tape or heat-shrink tubing)
B - Insulation E - Shield

C - Control device side

Figure 3.22 Preparing the Ends of Shielded Cables

NOTICE: Do not exceed 50 meters (164 ft.) for the controlline between the drive and the operator when using an analog signal from a
remote source to supply the frequency reference. Failure to comply could resultin poor system performance.
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3.8 Control Circuit Wiring

¢ Switches and Jumpers on the Terminal Board

The terminal board is equipped with several switches used to adapt the drive 1/Os to the external control signals.
Figure 3.23 shows the location of these switches. Referto Control I/O Configuration onpage 68 for setting
instructions.
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3.9 Control I/0O Configuration
3.9 Control I/0 Configuration

¢ Setting Sink/Source with Input Terminals SN and SP

Use the wire jumper between terminals SC and SP or SC and SN to select between Sink mode, Source mode or external
power supply for the digital inputs S1 to S8 as shown in Table 3.10 (Default: Sink mode, internal power supply).

NOTICE: Damage to Equipment. Do not short terminals SP and SN. Failure to comply willdamage the drive.

Table 3.10 Digital Input Sink / Source / External Power Supply Selection

Drive Internal Power Supply (Terminal SN and SP) External 24 Vdc Power Supply
S7
S8 S8
-CZh
Sinking Mode (NPN)
SN SN
sC
)SC
24 Vdc 24 Vdc
sp M 11 External
24 Vdc 8\
S7
S8 S8
- 0 -
Sourcing Mode (PNP)
SN SN
sC sC
24 Vvdc
24 vdc External 1

24Vdc 0 SP----- Kb

¢ Sinking/Sourcing Mode Selection for Safe Disable Inputs

Use jumper S3 on the terminal board to select between Sink mode, Source mode or external power supply for the Safe
Disable inputs H1 and H2 as shown in Table 3.11 (Default: Sink mode, internal power supply.)

Table 3.11 Safe Disable Input Sink / Source / External Power Supply Selection

Drive Internal Power Supply External 24 Vdc Power Supply
Jumper S3 Jumper S3
Sinking Mode
Jumper S3 Jumper S3

Sourcing Mode
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3.9 Control I/0O Configuration

¢+ MEMOBUS/Modbus Termination

This drive is equipped with a built in termination resistor for the RS-422/485 communication port. DIP switch S2 enables
or disabled the termination resistor as shown in Table 3.12. The OFF position is the default. The termination resistor
should be placed to the ON position when the drive is the last in a series of slave drives. Refer to Switches and Jumpers
on the Terminal Board on page 67 for locating switch S2.

Table 3.12 MEMOBUS/Modbus Switch Settings

S2 Position Description
ON Internal termination resistor ON
OFF Internal termination resistor OFF (default setting)

Note: Referto MEMOBUS/Modbus Communications on page 367 for details on MEMOBUS/Modbus.
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3.10 Connectto a PC

3.10 Connectto a PC

This drive is equipped with a USB port (type-B).

The drive can connect to a USB port on a PC using a USB 2.0, AB-type cable (sold separately). After connecting the
drive to a PC, Yaskawa DriveWizard Plus software can be used to monitor drive performance and manage parameter
settings. Contact Yaskawa for more information on DriveWizard Plus.

Download and install the USB driver before connecting L1000A to a PC with the USB cable. The driver is available at
www.yaskawa.eu.com

Figure 3.24 Connecting to a PC (USB)
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3.11 Wiring Checklist

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26
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No.

Item

Drive, peripherals, option cards

Check drive model number to ensure receipt of correct model.
Make sure you have the correct braking resistors, DC reactors, noise filters, and other peripheral devices installed.

Check the option card model number.

Installation area and physical setup
Ensure that the area surrounding the drive complies with specifications.

Power supply voltage, output voltage

The voltage from the power supply should be within the input voltage specification range of the drive.

The voltage rating for the motor should match the drive output specifications.

Verify that the drive is properly sized to run the motor.
Main circuitwiring

Confirm proper branch circuit protection as specified by national and local codes.

Properly wire the power supply to drive terminals R/L1, S/L2, and T/L3.

Properly wire the drive and motor together.
The motor lines and drive output terminals R/T1, V/T2, and W/T3 should match in order to produce the desired phase order. Ifthe phase order
is incorrect, the drive will rotate in the opposite direction.

Use 600 Vac vinyl-sheathed wire for the power supply and motor lines.

Use the correct wire gauges for the main circuit. Refer to Wire Gauges and Tightening Torque on page 56.

« Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is greater than 2% of
motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following formula to calculate the amount of voltage
drop:

Line drop voltage (V) = 3 x wire resistance (M/km) x wire length (m) x current (A) x 103

If the cable between the drive and motor exceeds 50 m (164 feet), adjust the carrier frequency set to C6-02 accordingly.

Properly ground the drive. Review page 61.

Tightly fasten all terminal screws (control circuit terminals, grounding terminals).
Refer to Wire Gauges and Tightening Torque on page 56.

Install amagnetic contactor when using a dynamic braking option. Properly install the resistor and ensure that overload protection shuts off the
power supply using the magnetic contactor.

Verify phase advancing capacitors, input noise filters, or ground fault circuit interrupters are NOT installed on the output side of the drive.
Control circuit wiring

Use twisted-pair line for all drive control circuit wiring.
Connect the shields of shielded wiring to the ground terminal (E [G] ).

Properly wire any option cards.

Check for any other wiring mistakes.
Only use a multimeter to check wiring.

Properly fasten the control circuit terminal screws in the drive.
Refer to Wire Gauges and Tightening Torque on page 56.

Pick up all wire clippings.

Ensure that no frayed wires on the terminal block are touching other terminals or connections.
Properly separate control circuit wiring and main circuit wiring.

Analog signal line wiring should not exceed 50 m (164 ft.).

Safe Disable input wiring should not exceed 30 m (98 ft.).

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual

Page

294

294

35

157

27
354

27
354

46

49

60

56

56
56
60

61
56

305

62
64

64

56

71

Electrical Installation

—



3.11 Wiring Checklist
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Start-Up Programming & Operation

This chapter explains the functions of the digital operator and provides programming
instructions for initial drive operation.
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4.1 Section Safety

4.1 Section Safety

A danger

Electrical Shock Hazard

Do not change wiring, remove covers, connectors or options cards, or attempt to service the drive with power
applied to the drive.

Disconnect all power to the drive, and lock out the power source. After shutting offthe power wait for at least the
amount of time specified on the drive front cover safety label. Measure the DC bus voltage for unsafe voltages to
confirm safe level before servicing to prevent electric shock The internal capacitor remains charged even after the
power supply is turned off. Failure to comply will result in serious injury or death from electric shock.

A WARNING

Sudden movement Hazard

Do not perform elevator test operations or drive setup when the elevator is occupied.

The elevator car may not stop properly during test operation resulting in serious injury to personnel. Additionally.
ensure these parameters are set correctly and tested before operating an occupied elevator:

* parameter 01-20 (Traction Sheave Diameter)

* parameter S5-11 (Deceleration Distance), or

* parameter S5-12 (Stop Distance)

Use the Initial Pole Search Status Signal (H2-DD = 61) to interlock the brake to ensure the brake is not released
before the Initial Magnetic Pole Search is completed.

Failure to comply may cause inadvertent elevator movement resulting in serious injury.
This safety message is applicable under these conditions:
-When applying a PM motor, with an external brake sequence, and the PG-F3 option is not being used.
Ensure all personnel are clear of the motor and elevator before Auto-Tuning.
The motor or equipment may suddenly rotate during the Auto-Tuning process, which may result in serious personal
injury or death.
Electrical Shock Hazard
When a drive is running a PM motor, voltage continues to be generated at the motor terminals after the drive is
shut off while the motor coasts to stop.
Take the precautions described below to prevent shock and injury:

« In applications where the machine can still rotate even though the drive has fully stopped a load, install a switch to
the drive output side to disconnect the motor and the drive.

» Do not allow an external force to rotate the motor beyond the maximum allowable speed or to rotate the motor when
the drive has been shut off.

» Wait for at least the time specified on the warning label after opening the load switch on the output side before
inspecting the drive or performing any maintenance.

Do not open and close the load switch while the motor is running, as this can damage the drive.

« Ifthe motor is coasting, make sure the power to the drive is turned on and the drive output has completely stopped
before closing the load switch.
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4.1 Section Safety

A WARNING
Sudden Movement Hazard

Ensure all personnel are clear of the motor and elevator before Auto-Tuning.

The motor or equipment may suddenly rotate during the Auto-Tuning process, which may result in serious personal
injury or death.

The drive is capable of running the motor at high speed. Verify the maximum drive output frequency before
starting the drive.

Failure to comply may cause injury or death due to inadvertent high speed operation.
Verify drive parameter b1-03 Stopping Method is set to 0:Ramp to Stop before starting the drive.
Failure to comply may cause the elevator to free-fall when the Up/Down command is removed.

System may start unexpectedly upon application of power when the Auto-Reset function is enabled resulting in

death or serious injury.

Use care when enabling Auto-Reset as this function may cause unintended start of the elevator.

Ensure holding brake circuits are properly configured, load equipment may fall or drop during power loss or

drive fault, which could result in death or serious injury.

* Provide a separate holding brake if necessary.

« Always construct the external sequence to confirm that the holding brake is activated in the event of an emergency, a
power failure, or an abnormality in the drive.

« If using the drive with an elevator, provide safety measures on the elevator to prevent the elevator from dropping.

Install additional emergency stop circuits separately from the drive emergency circuits.
Failure to comply may result in personal injury.

Remove the Up/Down Command before resetting alarms and faults.

Failure to comply can result in death or serious injury.

The drive and motor may start unexpectedly during Auto-Tuning, which could result in death or serious injury.
* Remove main power from the drive before servicing the drive or motor.

* Do not touch the motor during Auto-Tuning.

« Ensure the area surrounding the drive motor and load are clear before proceeding with autotuning.

System may start unexpectedly, resulting in death or serious injury.
Before starting or applying power to the drive, clear all personnel from the drive, motor and machine area and check
sequence and safety circuitry. Secure covers, couplings, shaft keys and machine loads.
Electrical Shock Hazard
Do not operate equipment with covers removed.
Failure to comply could result in death or serious injury.

The diagrams in this section may include drives without covers or safety shields to illustrate details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.

A CAUTION

Burn Hazard

Do not touch a hot drive heatsink.

Failure to comply could result in minor or moderate injury. Shut offthe power to the drive when replacing the cooling
fan. To prevent burns, wait at least 15 minutes and make sure heatsink has cooled down.
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4.1 Section Safety

NOTICE

Equipment Hazard

Only perform Rotational Auto-Tuning with the motor disconnected from the load (ropes removed from traction
sheave).

Failure to comply will cause the drive will be unable to automatically set motor parameters correctly. This will result in
erroneous operation.

Do not check or test control circuit signals while the drive is running.

Improper use of test equipment could result in damage to the drive circuitry by short circuit.
Do not use the Rescue Operation feature for extended periods.

Failure to comply may result in drive heat sink overtemperature alarms (oH).

Set parameter E1-01 to match the input voltage of the drive. The drive input voltage (not motor voltage) must
be set in E1-01 for the protective features to function properly.

Failure to setthe correct drive input voltage may result in improper drive operation.

Use the drives Torque Detection function to notify the PLC of potential overcurrent or overload situations at the
load prior to a drive overload fault.

Failure to comply may cause the drive to fault leaving the motor coasting, potentially damaging equipment.
Correctly set parameter 02-04 when replacing the control terminal board.
Failure to comply may result in drive damage due to lack of protective functions and poor drive performance.
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4.2

4.2 Using the Digital Operator

Using the Digital Operator

Use the digital operator to enter Run and Stop commands, edit parameters, and display data including fault and alarm
information.

¢+ Keys and Displays

No.

10

12

n

ut

n

Display

A run

[ enter|

kun|

ALM

12

| NP>

4 56 7

Figure 4.1 Keys and Displays on the Digital Operator

Name

Function Key
(F1, F2)

ESC Key

RESET Key

RUN Key

Up Arrow Key

Down Arrow Key

STOP Key <1>

ENTER Key

LO/RE Selection Key <2>

RUN Light

LO/RE Light

ALM LED Light

Function

The functions assigned to F1 and F2 vary depending on the currently displayed menu. The name of each
function appears in the lower half of the display window.

« Returns to the previous display.
« Moves the cursor one space to the left.
« Pressing and holding this button will return to the Speed Reference display.

« Moves the cursor to the right.
« Resets the drive to clear a fault situation.

Starts the drive in the LOCAL mode.

The Run LED

« ison, when the drive is operating the motor.

« flashes during deceleration to stop or when the speed reference is 0.

« flashes quickly, the drive is disabled by a DI, the drive was stopped using an emergency stop DI, or an Up/
Down command was active during power up.

Scrolls up to display the next item, select parameter numbers, and increment setting values.

Scrolls down to display the previous item, select parameter numbers, and decrements setting values.

Stops drive operation.

« Enters parameter values and settings.
« Selects amenu item to move between displays.

Switches drive control between the operator (LOCAL) and the control circuit terminals (REMOTE) for the
Run command and speed reference. The LED is on when the drive is in the LOCAL mode (operation from
keypad).

Lit while the drive is operating the motor. Refer to page 80 for details.

Litwhile the operator is selected to run the drive (LOCAL mode). Refer to page 80 for details.

Refer to ALARM (ALM) LED Displays onpage 79.

<1> The STOP key has highest priority. Pressing the STOP key will always cause the drive to stop the motor, even if an Up/Down command is
active at any external Up/Down command source. To disable the STOP key priority, set parameter 02-02 to 0.

<2> The LO/RE key can only switch between LOCAL and REMOTE when the drive is stopped. By default settings the LO/RE key function is
disabled. To allow using the LO/RE key for switching between LOCAL and REMOTE, set parameter 02-01 to 1
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4.2 Using the Digital Operator

<1> Displayed when in Drive Mode.

No.

LCD Display

Name

Operation Mode Menus

Mode Display Area

Ready
Data Display

Speed Reference Source
Assignment <1>

LO/RE
Display <2>

Function Key 1
(F1)

FWD/REV

Function Key 2
(F2)

-MODE - DRV Rdy
Speed Re (OPR)
Ul-01= 0.(0%
U1-02= 0.00% RSEQ
Ul-03= 0.00A LREF
FWD H mm

9 8 7
Figure 4.2 LCD Display

Table 4.1 Display and Contents

Display Content
MODE Displayed when in Mode Selection.
MONITR Displayed when in Monitor Mode.
VERIFY Indicates the Verify Menu.
PRMSET Displayed when in Parameter Setting Mode.
A.TUNE Displayed during Auto-Tuning.
SETUP Displayed when in Setup Mode.
DRV Displayed when in Drive Mode.
PRG Displayed when in Programming Mode.
Rdy Indicates the drive is ready to run.

- Displays specific data and operation data.

OPR Displayed when the speed reference source is assigned to the LCD Operator.
COoM Displayed when the speed reference source is assigned to MEMOBUS/Modbus Communication.
OP Displayed when the speed reference is assigned to an option card.
RSEQ Displayed when the Up/Down command is supplied from a remote source.
LSEQ Displayed when the Up/Down command is supplied from the operator keypad.
RREF Displayed when the speed reference is supplied from a remote source.
LREF Displayed when the speed reference is supplied from the operator keypad.
HELP Pressing displays the Help menu.
Pressing scrolls the cursor to the left.
HOME Pressing returns to the top menu (Speed Reference).
ESC Pressing returns to the previous display.
FWD During Up command
REV During Down command
FWD/REV Pressing switches between Up and Down when the Up/Down command is set from the digital operator.
DATA Pressing scrolls to the next display.
Pressing scrolls the cursor to the right.
RESET Pressing resets the existing drive fault or error.

<2> Displayed when in Drive Mode and Monitor Mode.
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4.2 Using the Digital Operator

¢ Powering Up the Drive and Operation Status Display

m Powering Up the Drive
Perform the following power-off checks before applying main power to the drive.

WARNING! Electrical Shock Hazard. Do not contact live electrical parts. Failure to comply could resultin death or serious injury. Never
touch the output terminals directly with your hands or allow the output lines to come into contact with the drive case.

WARNING! Sudden Movement Hazard. Operating a drive with untested emergency circuits could resultin death or serious injury.
Always check the operation of any emergency stop circuits after they are wired. Emergency stop circuits are required to provide safe

and quick shutdown of the drive.

WARNING! Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the correct state before
energizing the drive. Failure to comply could result in death or serious injury from moving equipment.

Power-off Checks Description
Ensure the power supply voltage is correct on the supply side of the disconnect, before applying power to the drive.
200 V class: 3-phase 200 to 240 Vac 50/60 Hz
400 V class: 3-phase 380 to 480 Vac 50/60 Hz

P | It. . . . - . . .
ower supply voltage Properly wire the power supply input terminals (R/L1, S/L2, T/L3). Check for correct wiring, terminals are tightened, and there are no loose wire
strands.
Check for proper grounding of drive and motor.

Drive output terminals and motor ter-  Properly wire drive output terminals U/T1, V/T2, and W/T3 with motor terminals U/T1, V/T2, and W/T3. Check for correct wiring, terminals
minals are tightened, and there are no loose wire strands.

Check control circuit terminal connections. Check that control circuit terminals are correctly wired, terminals are tightened, and there are no

Control circuit terminals R
loose wire strands.

Drive control terminal status Open all control circuits to the drive 1/0 terminal block.

B Status Display

When the power supply to the drive is turned on, the digital operator lights will appear as follows:

No. Name Description
A GERAR oMM AM

-MODE- DRV Rdy
Normal Operation o e Rel OPR) The data display area in the upper halfof the display, displays the speed reference. DRV is displayed.

U1-02= 0.00% |
U1-03= O.OOAn | %I
L] D =

dgtal QERNTmomg)  ALM

Fault “MODE - DRV Data displayed varies by the type of fault. Refer to FaultDisplays, Causes, and Possible Solutions onpage 241
Ext ,E:Ej, s3 for more information and possible solutions. ALM LED is lit and DRV displayed.
FWD IR3S3I |

Ex ternal fault (examp e)

¢+ ALARM (ALM) LED Displays
Table 4.2 ALARM (ALM) LED Status and Contents

State Content Display
Illuminated When the drive detects an alarm or error. w ]
« When an alarm occurs. y T *
Flashing * When oPE is detected. 1
* When afault or error occurs during Auto-Tuning.

Off Normal operation (no fault or alarm).
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4.2 Using the Digital Operator

¢ LO/RE LED and RUN LED Indications
Table 4.3 LO/RE LED and RUN LED Indications

LED Lit Flashing Flashing Quickly <1> Off
When _sourc_e of the Up/D_O\{vn com- Up/Down command to be given from a device
mand is assigned to the digital oper- ° ° other than the digital operator (REMOTE)
ator (LOCAL). oital op :
« While the drive is set for LOCAL,
an Up/Down command was entered
to the input terminals after which the
drive was then switched to
REMOTE.
« An Up/Down command was entered
< During deceleration to stop. \tII:ae t[?rei\lllgp'\ljlto:jeermmals while notin
During run *« When an Up/Down command is input : " During stop
. « During deceleration when an
and speed reference is 0%.
Emergency Stop command was
entered.
« The drive output is shut off by the
Safe Disable function.
« While the drive was running in the
REMOTE mode, the STOP key was
pushed.
ur t
Examples L ' ® kKumi - ;m’Si
<1> Refer to Figure 4.3 for the difference between “flashing” and “flashing quickly”
1s
On ON
plashing -
g 10n| [on] ON ON
quickly
Figure 4.3 RUN LED Status and Meaning
Drive output speed
during stop | RUN jSTOPI 1RUN JSTOPI
Up/Down 9 10; ll !
(]
. 0 | ] i
Speed setting 0% 1 : : ! u
RUN LED Opp ON opp opp
plashing

80

Figure 4.4 RUN LED and Drive Operation
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¢ Menu Structure for Digital Operator

<1>
<2>
<3>

<4>

<5>

<6>
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- MODE - DRV Rdy
Speed Ref (OPR)
U1-01= 0.00%

-MONITR- DRV Rdy
Speed Ref1l

U1-01=000.00%

4.2 Using the Digital Operator

U1l-02= 0.00% RSEQ (0.00750.00)
U1-03= 0.00A LREF 1 4 “0.00%”
B FWD m EC| AW rwo <3>
- MODE - DRV Rdy -MONITR- DRV Rdy -MONITR- DRV Rdy
Monitor Menu Monitor Speed Reference
U1-01= 0.00% UD-01= 0.00% U1l-[34= 0.00%
U1-02= 0.00% RSEQ U1-02= 0.00% RSEQ U1-02= 0.00% RSEQ
U1-03= 0.00A LREF U1-03= 0.00A LREF U1-03= 0.00A LREF
s FWD s W Eesc FWD L esc |.|.|I FWD -
“otto QitQ
- MODE - PRG -MONITR- DRV Rdy -MONITR- DRV Rdy
. Fault Trace Output Speed
Modified Consts U2-01= oc UL-E3= 0.00%
Modified
U2-02= oPr RSEQ U1-03= 0.00A RSEQ
X Parameters U2-03= 0.00Hz [LREF U1-04= 0 LREF
111313 FWD IDAIM 4> FWD - FWD
- MODE - PRG
ick Setti i :
Quick Setting Initial Display <5>
W XK L1000A
INE 1J FWD IliTAlIAI XXXV, X XIX. XKW
Q XK L1000a > XX XXIXX XXA
O t t a YASKAWA SXXXXXXXXX>
= <6>
E - MODE - PRG
G: Programming
o >
IHTEWJ FWD MYynA!
-MODE - PRG Rdy

Auto-Tuning
C AUTO ~»

INE 1J FWD
Figure 4.5 Digital Operator Menu and Screen Structure

Pressing J j RY  will start the motor.
Drive cannot operate the motor.

Flashing characters are shown as Q .

An "X" character is used as a placeholder for illustration purposes in this manual. The LCD Operator will display the actual setting
values.

The Speed Reference appears after the initial display which shows the product name.

The information that appears on the display will vary depending on the drive.

81

Start-Up Programming

& Operation

—



4.3 The Drive and Programming Modes

4.3 The Drive and Programming Modes

The drive has a Drive Mode to operate the motor and a Programming Mode to edit parameter settings.

Drive Mode: In Drive Mode the user can operate the motor and observe U Monitor parameters. Parameter settings
cannot be edited or changed when in Drive Mode.

Programming Mode: In Programming Mode the user can edit and verify parameter settings and perform Auto-Tuning.
The drive will not accept an Up/down command when the digital operator is in the Programming Mode unless parameter
b1-08 is setto 1to allow an Up/down command.

Note: 1. 1fb1-08 is setto O, the drive will only accept an Up/Down command in Drive Mode. After editing parameters, the user must exit the
Programming Mode and enter Drive Mode before operating the motor.
2. Setbl-08 to 1to allow the drive to run the motor while in Programming Mode.

¢+ Navigating the Drive and Programming Modes

The drive is set to operate in Drive Mode when it is first powered up. Switch between display screens by using the
and j Kkeys.

Mode Contents Operator Display Description

-MODE - DRV Rdy

Sge_ed Ref}OPR) This display screen allows the user to monitor and change the speed reference while the drive is running. Refer to
U1-01= 0.00% . ’
TheDrive and Programming Modes on page 82.

(default) U1-02= 0.00% RSE Note: The user can select the data displayed when the drive is first powered up with parameter 01-02.
U1-03= 0.00A LREl

PAD

Power Up Speed Reference

- MODE - DRV Rdy
Drive Mode Monitor Menu
U1-01= 0.00% Lists the monitor parameters (UD-IM M parameters) available in the drive.
U1-02= 0.00% RSEQ Press the Enter Key and then use the Up, Down, ESC, and Reset keys to navigate through the drive monitors.
U1-03= 0.00A liref
FWD [ ]

Monitor Display

- MODE - PRG

Modified Consts
Verify Menu Modified Lists all parameters that have been edited or changed from default settings. Refer to Verifying Parameter
X Parameters Changes: Verify Menu onpage 85.

ITE1J PAD hTiwil

afTo

- MODE - PRG
Programming Quick Setting

Mode Setup Group A select list of parameters necessary to get the drive operating quickly. Refer to Using the Setup Group on

page 86.
EIUJ PAD rung

LI |TLI

- MODE - PRG

_ Programming
Parameter Setting

Mode Allows the user to access and edit all parameter settings. Refer to Parameter Table on page 324.

HSU PAD LATA

-MODE- PRG
Auto-Tuning
Auto-Tuning Mode Motor parameters are calculated and set automatically. Refer to Auto-Tuning on page 95.

Programming C AUTO 7
Mode IHIEL) PAD MAMA

BJ| a
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4.3 The Drive and Programming Modes

Mode Contents Operator Display Description

- MODE - DRV Rdy
Speed Ref (OPR)
. U1-01= 0.00% .
Drive Mode Speed Reference Returns to the speed reference display screen.
U1-02= 0.00% RSEQ
U1-03= 0.00A 1Irep

pwd

m Drive Mode Details
The following actions are possible in the Drive Mode:

* Run and stop the drive

» Monitor the operation status ofthe drive (speed reference, output speed, output current, output voltage, etc.)
* View information on an alarm

* View a history of alarms that have occurred

Figure 4.6 illustrates how to change the speed reference from 0.00% to 10.00% while in the Drive Mode. This example
assumes the reference source is assigned to the digital operator (b1-02 = 0) and d1-01 is setto 0 or 3.

Speed reference

display at power up p].

- MODE - DRV Rdy -MONITR- DRV Rdy

Speed Ref (OPR) Spd Ref 1(d1-01) left right
U1-01= 0.00%

U1-01=000.00%
U1-02= 0.00% IRSEQI (0.00-100.00) | 7
U1-03= 0.00A lirepl “0.00%" ,
. pWD n pwd L Press until the frequency

reference changes to 010.00%

MONITR- DRV Rdy MONITR- DRV Rdy -MODE - DRV Rdy
Spd Ref 1(d1-01) Spd Ref 1(d1-01) Speed Ref (OPR)
01= o
U1-01 = 010.00% U1-01= 01000% U1-01= 10.00%
(0.00-100.00) Entry Accepted (0.00-100.00%) U1-02= 0.00% IrsEql
“0.00%" U1-03= 0.00A N Repl
m 1 pwd ED W A pwd pWwD

Figure 4.6 Setting the Speed Reference while in the Drive Mode

Note: The drive will not accept a change to the speed reference until the ENTER key is pressed after the speed reference is entered.
This feature prevents accidental setting ofthe speed reference. To have the drive accept changes to the speed reference as soon as
changes are made without requiring the ENTER key, set 02-05 to 1

® Programming Mode Details

The following actions are possible in the Programming Mode:

» Parameter Setting Mode: Access and edit all parameter settings.

* Verify Menu: Check a list of parameters that have been changed from their original default values.

 Setup Group: Access a list of commonly used parameters to simplify setup (referto Simplified Setup Using the Setup
Group onpage 86)

» Auto-Tuning Mode: Automatically calculate and set motor parameters to optimize drive performance.
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4.3 The Drive and Programming Modes

¢ Changing Parameter Settings or Values

This example explains changing C1-02 (Deceleration Ramp 1) from 1.50 seconds (default) to 2.50 seconds.

Step

Turn on the power to the drive. The initial display appears.

until the Parameter Setting Mode screen appears.

Press to enter the parameter menu tree.
n or J to select the C parameter group.
Press two times.
to select the parameter C1-02.
Press to view the current setting value (1.50 s). The left most digit flashes.
Press or w=Hw until the desired number is selected. “1” flashes.

left right

Press EI and enter 002.50.

Press to confirm the change.

11.  The display automatically returns to the screen shown in Step 4.

Press n as many times as necessary to return to the initial display
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Display/Result

-MODE- DRV Rdy
Speed Ref (OPR)
U1-01=_0.00%__

U1-02= 0.00% |
U1-03= 0.00A Ilrefl

ANB FWD A~ B

- MODE - PRG
Programming

3 FWD MATA

-PRMSET- PRG
Initialization
01-00=
Select Language

-PRMSET- PRG
Basic Setup
C1-01 = 1.50sec
Accel Ramp 1
B K PWDE |
-PRMSET- PRG -PRMSET-  PRG
Accel/Decel Accel Ramp 1
CDO01= 1.50sec C1-0H= 1.50sec
(0.0~600.00)
Accel Ramp 1 “1 50 sec”
FAD L W AAD
-PRMSET- PRG
Decel Ramp 1
C1-BB= 1.50 sec
(0.0~600.00)
“1.50 sec”

B K FAMDK B

-PRMSET- PRG
Decel Ramp 1
C1-02=001.50 sec
(0.0~600.00)
“1.50 sec”
B FWD K B

-PRMSET- PRG
Decel Ramp 1
C1-02=00&50 sec
(0.0~600.00)
“1.50 sec”

B A FWDKB

-PRMSET-  PRG
Decel Ramp 1
C1-02=00&50 sec

(0.0~600.00)
“1.50 sec”

BA o KB

Entry Accepted

-PRMSET- PRG
Decel Ramp 1
C1-B= 250 sec
(0.0~600.00)
“1.50 sec”

B B FPAWMD K B

- MODE- DRV Rdy
Speed Ref (OPR)
U1-01= 0.00%
U1-02= 0.00% IRSEQI
U1-03= 0.00A IIRefl
~ K PAWD N K



4.3 The Drive and Programming Modes

¢ Verifying Parameter Changes: Verify Menu

The Verify Menu lists edited parameters from the Programming Mode or as a result of Auto-Tuning. The Verify Menu
helps determine which settings have been changed, and is particularly useful when replacing a drive. If no settings have
been changed, the Verify Menu will read “None”. The Verify Menu also allows users to quickly access and re-edit any
parameter settings that have been changed.

Note: The Verify Menu will not display parameters from the Al group (except for A1-02) even ifthose parameters have been changed
from their default settings.

The following example is a continuation of the steps above. Here, parameter C1-02 is accessed using the Verify Menu,
and is changed again from 1.50 sto 2.50 s.

The steps below are an example of how to check the list of edited parameters:

Step Display/Result

- MODE - DRV Rdy
Speed Ref (OPR)
U1-01= 0.00%
U1-02= 0.00% IRSEQI
U1-03= 0.00A Ilrefl
ANB PWD AN B

1 Turn on the power to the drive. The initial display appears.

- MODE - PRG
Modified Consts
Modified
X Parameters

nrata fwd 10AN[

Press n or until the display shows the top of the Verify Menu.

- VERIFY - PRG Rdy
Decel Ramp 1

BUNA3 = 2.50sec
(0.0-600.00)

n to scroll until C1-02 appears. “1.50sec”
I'M.".2J FWD NANN

Press to enter the list of parameters that have been edited from their original default settings.

| f parameters other than C1-02 have been changed, use  * or

-VERIFY PRG Rdy
Decel Ramp 1

4. . . C1-A1=AA2.5Asec
Press Jb to access the setting value. Left digit flashes. (A6
“1.50sec”
I'M.".fJ FWD NANN
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4.3 The Drive and Programming Modes

¢ Simplified Setup Using the Setup Group

In the Setup Group, the drive lists the basic parameters needed to set up the drive for an elevator application. This group
expedites the startup process for an elevator application by showing only the most important parameters for the

application.

m Using the Setup Group

Figure 4.7 illustrates how to enter and how to change parameters in the Setup Group.

The first display shown when entering the Setup Group is the Control Method menu. Skipping this display will keep the
current Setup Group parameter selection. The default setting for the Setup Group is a group of parameters most

commonly use in control methods.

In this example, the Setup Group is accessed to change b1-01 from 0to 1. This changes the source ofthe speed reference

from the digital operator to the control circuit terminals.

-MODE - DRV Rdy _MODE-  PRG
Speed Ref (OPR) . .
U1-01= 0.00% Quick Setting
U1-02= 0.00% IRSEQI
U1-03= 0.00A IIRep! < S
pWD liH [P pWD IDAIlI

Speed reference
appears when

powered up
-SETUP - PRG Rdy
Control Method

2 .2.
Open Loop Vector

iHi.v.e pwd idat”"
I f
-SETUP - PRG Rdy

Speed Ref Sel

0 .0.
Operator

E I |:] fiome pwd is
ajJda

-SETUP - PRG Rdy
Up/Dn Command Sel

02=1 .1.
Digital Inputs

IHMIWJ pwd

-SETUP - PRG Rdy

Speed Ref Sel
b1-01= 0 .0.
Operator
Control Circuit
Terminal
<>
- SETUP - PRG Rdy
Speed Ref Sel
b1-01= 0 .0.
Entry Accepted Analog Input
e
AL pwd
Operator
<>

<1> Use the up and down arrow keys to scroll through the Setup Group. Press the ENTER key to view or change parameter settings.
<2> To return to the previous menu without saving changes, press the ESC key.

Figure 4.7 Setup Group Example
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4.3 The Drive and Programming Modes

m Setup Group Parameters
Table 4.4 lists parameters available by default in the Setup Group.

Ifa parameter that needs to be edited is not displayed in the Setup Group, access the parameter through the Programming
Mode.

Table 4.4 Setup Group Parameters

Parameter Name Parameter Name
A1-02 Control Method Selection E1-01 Input Voltage Setting
b1-01 Speed Reference Selection E1-04 Maximum Output Frequency
C1-01 Acceleration ramp 1 E1-05 Maximum Voltage
C1-02 Deceleration ramp 1 E1-06 Base Frequency
d1-01 Speed Reference 1 E1-09 Minimum Output Frequency
d1-02 Speed Reference 2 E1-13 Base Voltage
d1-03 Speed Reference 3 E2-01 Motor Rated Current
d1-04 Speed Reference 4 E2-11 Motor Rated Output
d1-26 Leveling Speed L1-01 Motor Overload Protection Selection

Note: Parameter availability depends on the control mode set in A1-02; some parameters listed above may not be accessible in all
control modes.

¢ Switching Between LOCAL and REMOTE

LOCAL mode is when the drive is setto accept the Up/Down command from the digital operator keypad. REMOTE
mode is when the drive is set to accept the Up/Down command from an external device (via the input terminals or serial
communications, etc.).

Switch the operation between LOCAL and REMOTE using the LO/RE key on the digital operator or via a digital input.
This key is disabled with default settings, but can be enabled by setting parameter 02-01 to 1.

Note: 1. After selecting LOCAL, the LO/RE light will remain lit.
2. The drive will not allow the user to switch between LOCAL and REMOTE during run.

m Using the LO/RE Key on the Digital Operator
Step Display/Result

- MODE - DRV Rdy
Speed Ref(A1/A2)
1 Turn on the power to the drive. The initial display appears. U1-01= 0.00%
) U1-02= 0.00% IRSEQI
U1-03= 0.00A IrRefl
FWD

Joe i ) - - ) o B
Press ~0 . The LO/RE light will light up. The drive is now in LOCAL. Enrnm

2 Ly gy 1 it
i
£19 <)

To set the drive for REMOTE operation, press again.
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4.4 Start-Up Flowcharts

4.4 Start-Up Flowcharts

This section covers basic setup for the drive, including Auto-Tuning procedures and corresponding flowcharts. Follow
the flowchart that matches the motor used in your application. Referto Types ofAuto-Tuning on page 95 for details on
the types of Auto-Tuning.

Flowchart Purpose Page
A Installation, wiring, and basic steps required to setup the motor and elevator for operation. 89
B Auto-Tuning for induction motors. 92
C Auto-Tuning for PM motors. 93
D Encoder Offset Auto-Tuning 94
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4.4 Start-Up Flowcharts

¢ Flowchart A: Installation, Wiring, Basic Setup for Motor and Elevator

The flowchart below covers the basic procedure required to install the drive, motor, and elevator.

Figure 4.8 Installation, Wiring, Basic Setup for Motor and Elevator

Note: Set parameter H5-11 to 1 when setting parameters using MEMOBUS/Modbus communications.

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual
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4.4 Start-Up Flowcharts

¢ Power On
Take the following precautions before applying main power to the drive:

WARNING! Sudden Movement Hazard. Ensure start/stop, I/0 and safety circuits are wired properly and in the correct state before
energizing or running the drive. Failure to comply could result in death or serious injury from moving equipment.

WARNING! Fire Hazard. Do not use an improper voltage source. Failure to comply could resultin death or serious injury by fire. Verify
that the rated voltage of the drive matches the voltage ofthe incoming power supply before applying power.

WARNING! Fire Hazard. Loose electrical connections could resultin death or serious injury by fire due to overheating of electrical
connections. Tighten all terminal screws to the specified tightening torque.

WARNING! Fire Hazard. Do not connect the AC power line to the output motor terminals of the drive. Failure to comply could resultin
death or serious injury by fire as a result of drive damage from line voltage application to output terminals.

e« Do notconnect AC line power to output terminals U/T1, V/T2, and W/T3.
* Make sure thatthe power supply lines are connected to main circuitinput terminals R/L1, S/L2, and T/L3
(or R/L1 and S/L2 for single-phase power).

WARNING! Sudden Movement Hazard. Clear personnel, secure equipment and check sequence and safety circuitry before starting
the drive. Failure to comply could resultin death or serious injury from moving equipment.

* Clearallpersonnel from the drive, motor, and machine area.
e Secure covers, couplings, shaft keys, and machine loads.
» Ensure start/stop and safety circuits are wired properly and in the correct state.

WARNING! Sudden Movement Hazard. Operating a drive with untested emergency circuits could resultin death or serious injury.
Always check the operation of any emergency circuits after they are wired. Emergency circuits are required to provide safe and quick
shutdown of the drive.

NOTICE: Equipment Hazard. Comply with proper wiring practices. The motor may run in reverse if the phase orderis backward.
Connect motorinput terminals U/T1, V/T2, and W/T3 to drive output terminals U/T1,V/T2, and W/T3. The phase order for the drive and
motor should match.

NOTICE: Equipment Hazard. Check all the wiring including the PG encoder wiring and PG optionjumper settings, to ensure that all
connections are correct after installing the drive and connecting any other devices. Failure to comply could resultin damage to the
drive.

After applying the power, the drive mode display should appear and no fault or alarm should be displayed. In the event of
a drive fault or error code, refer to Drive Alarms, Faults, and Errors on page 236.

¢ Control Mode Selection

Select one of the four motor control modes after applying power to the drive. Note that Closed Loop Vector modes
require PG encoder feedback cards. The table below indicates possible control modes depending on the motor type and
shows the required encoder feedback card.

Machine Type Control Mode A1-02 setting Encoder Option Card
V /f Control 0 No card required
Induction motor without encoder .
Open Loop Vector Control 2 No card required
Induction motor with incremental encoder Closed Loop Vector Control 3 PG-B3 / PG-X3
Permanent magnet motor with EnDat 2.1/01 or EnDat 2.2/01
g wi Closed Loop Vector Control for PM motors 7 PG-F3
encoder
Permanent magnet motor with ERN1387 or ERN487 encoder Closed Loop Vector Control for PM motors 7 PG-E3
Yaskawa IPM motor with incremental encoder Closed Loop Vector Control for PM motors 7 PG-X3

 Motor Rotation Direction Setup

Check the direction of motor rotation to verify the Up command causes the elevator to move in the upward direction.
Perform the following checks to confirm proper motor and load direction:

 The drive outputs motor voltage in U/T1-V/T2-W/T3 phase sequence when an Up command is issued. Check the
motor rotation with this phase sequence (for most motors clockwise is seen from the shaft side).

« Ifthe motor drives the elevator in up direction with a U/T1-V/T2-W/T3 sequence, make sure parameter b1-14 is setto
0.

« Ifthe motor drives the elevator in down direction with a U/T1-V/T2-W/T3 sequence, make sure parameter b1-14 is set
to 1 Motor direction may also be changed by reversing two motor leads connected to U/T1, V/T2, W/T3 on the drive
terminal block.
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4.4 Start-Up Flowcharts

DANGER! Electrical Shock Hazard. Do not connect or disconnect wiring while the poweris on. Failure to comply will resultin death or
serious injury. Before servicing, disconnect allpower to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait
at least five minutes after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

Note: Always perform motor rotation direction setup prior to setting the encoder rotation direction.

¢ PG Encoder Setup

m PG Encoder Resolution Setup

Set the encoder resolution (incremental signal in the case of absolute encoders with Sin/Cos channels) in parameter F1-
01.

m PG Encoder Rotation Direction Setup
Perform the following steps to make sure the PG encoder rotation direction is set up correctly in the drive:

If information about the signal sequence of the PG encoder is available:

1. Check the sequence of PG encoder phases A and B when the motor drives the elevator in up direction.
2. Ifthe PG encoder A phase leads phase B, make sure F1-05 is set to 0.
3. Ifthe PG encoder B phase leads phase A, make sure F1-05 is setto 1

If no information about the signal sequence of the PG encoder is available:

1. Turn the motor manually in elevator up direction while checking the value of monitor U1-05.
2. Ifthe value in U1-05 is positive, the set PG encoder direction is correct.
3. Ifthe value in U1-05 is negative, alter the setting of parameter F1-05.

Note: Always set the motor rotation direction prior to the encoder rotation direction. Refer to Motor Rotation Direction Setup on
page 90.

¢+ Digital Operator Display Unit Selection

The drive can display different types of engineering units for speed related parameters and monitors, acceleration and
deceleration ramp, and jerk settings. Select the speed units using parameter 01-03 as shown below.

Display Unit
01-03 Setting Speed Setting/Monitors Accel/Decel Ramp Jerk Settings
(dl-nn, U1-02, U1-02,...) (C1-nn) (C2-nmn
0 0.01 Hz
1 (default) 0.01% 0.01s 0.01's
2 1 rom Set as the time in required to accelerate from zero Set as the time used to change the accel/decel ramp
P to the rated speed, and to decelerate from rated from zero to the accel/decel ramp setting of C1-
3 User defined speed to zero. DO and vice versa.
4 0.01 m/s
5 0.01 m/s 0.01 m/s2 (Set as accel/decel ramp) 0.01 m/s3(set as jerk value)
6 0.1 ft/min 0.01 ft/s2(Set as accel/decel ramp) 0.01 ft/s3 (set as jerk value)

Start-Up Programming

& Operation

Certain mechanical data must be programmed to the drive prior to setting 01-03 to 4, 5, or 6. Perform the following steps Y 4

when using one ofthose settings:

1. Make sure motor data are set up correctly. Verify the setting ofthe maximum output frequency in parameter E1-04 and
the setting for the number of motor poles in parameter E2-04 or E5-04.

2. Setthe traction sheave diameter in units of mm to parameter 01-20.

3. Set the correct roping to parameter 01-21.

4. 1f a mechanical gear is used, set the gear ratio (nMbtor/n Traction Sea€) to parameter 01-22. If a gearbox is not used, make
sure 01-22 is setto 1.0.

5. Change parameter 01-03 to setting 4 or 5. The unit and setting values of related parameters will be changed
automatically.

Referto ol: Digital Operator Display Selection on page 347 for details.
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4.4 Start-Up Flowcharts

¢ Flowchart B: Auto-Tuning for Induction Motors

The flowchart below covers Auto-Tuning for induction motors operating with VV/f Control, Open Loop Vector Control, or
Closed Loop Vector Control.

<1> If an LED operator is used, the display shows “ L, n /E?”.
<2> |fan LED operator is used, the display shows “End”.

Figure 4.9 Auto-Tuning for Induction Motors
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4.4 Start-Up Flowcharts

¢ Flowchart C: Auto-Tuning for PM Motors

The flowchart below covers Auto-Tuning for permanent magnetic (PM) motors operating with Closed Loop Vector
Control for PM motors.

Set terminals H1-HC and H2-HC if Safe Disable function is used.
Set the Baseblock input (H1-DD=8/9) if used.

Is the motor data
sheet available?

Yes

Select Motor Data Input
T2-01 =0

Enter the data into T2-MNM parameters as
indicated on the display.

Press the Up key until “Tuning Ready” is
displayed. <1>

Select Stationary Auto-Tuning
T201 =1
Enter the data into T2-MNM parameters as
indicated on the display.
Press the Up key until “Tuning Ready” is
displayed. <1>

Close the motor contactor.

>*
Press the Run key on the digital operator
and wait until Auto-Tuning is finished.

No
(Alarm or Fault code
displayed)
Yes
(“Entry Accepted”
displayed) <2>

Continue with encoder offset tuning.
Refer to Flowchart D: PG Encoder Offset Auto-Tuning on page 94

Yes (Ropes removed)
Select Rotational Back EMF Constant Auto-Tuning T2-01=11.

Press the Up key. |:|

Press the Run key on the digital operator
and wait until Auto-Tuning is finished.

Open the motor contactor(s).
Open terminals H1-HC and H2-HC if used during the normal sequence.
Open the Baseblock input (H1-DD=8/9) if used.

<1> If an LED operator is used, the display shows “ IUn
<2> If an LED operator is used, the display shows “End"

Figure 4.10 Auto-Tuning for PM Motors
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on page 260

Remove the Fault/Alarm source and
repeat Auto Tuning.
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4.4 Start-Up Flowcharts

¢ Flowchart D: PG Encoder Offset Auto-Tuning

The flowchart below covers Rotational and Stationary Auto-Tuning procedures used to automatically set up the PG
encoder offset. PG encoder Offset Tuning should be performed when the PG encoder offset (T2-17) is unknown, when a
PG encoder offset value has been set but problems with the speed feedback occur, or when the PG encoder is replaced.

Set the motor and PG encoder data manually or
perform motor data Auto-tuning.

Set terminals H1-HC and H2-HC if Safe Disable function is used

Set the Baseblock input (H1-DD=8/9) if used
Close the motor contactor(s)

Select Initial Magnet Pole Search Parameter Auto-Tuning T2-01 = 3
Press the Up key until “Tuning Ready” is displayed. <1>
Press the Run key on the digital operator and wait until
Auto-Tuning is finished.

No - “Er-22" <2>
Rotational PG Encoder Offset Auto-Tuning necessary

(Stationary PG Encoder Offset
Auto-Tuning possible)

Uncouple motor and the mechanical system
of the elevator (remove ropes)

Select Stationary Encoder Offset Auto-Tuning Select Rotational PG Encoder Offset
T2-01 =4 _ Auto-Tuning T2-01 = 10
Press the Up ke)_/ until “Tuning Ready" is Press the Up key until “Tuning Ready” is
displayed. <1> displayed. <>
Press the Run key on the digital operator
and wait until Auto-Tuning is finished.
Release the brake.

Refer to .
Auto-Tuning Fault Detection Press the_ Run key on the_ dlg!tal_o_perator
on page 260 and wait until Auto-Tuning is finished

Remove the Fault/Alarm source
and repeat Auto Tuning.

Refer to
Auto-Tuning Fault Detection
on page 260

Remove the Fault/Alarm source
and repeat Auto Tuning.

Open the motor contactor(s).
Open the Baseblock input (H1-DD=8/9) if used.
Open terminals H1-HC and H2-HC if used during the normal sequence.
Recouple the motor (ropes) to the load if decoupled for tuning.

C FINISH

<1> If an LED operator is used, the display shows
<2> If an LED operator is used, the display shows ErSS”.

Figure 4.11 PG Encoder Offset Auto-Tuning
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4.5 Auto-Tuning

WARNING! Sudden Movement Hazard. The drive and motor may start unexpectedly during Auto-Tuning, which could result in death
or serious injury. Ensure the area surrounding the drive motor and load are clear before proceeding with Auto-Tuning. Remove main
power from the drive before servicing the drive or motor. Do not touch the motor during Auto-Tuning.

4.5 Auto-Tuning

Note: When using a PM motor for the first time, or when replacing the drive or PM motor, always make sure that motor parameters are
set properly and the speed detection functions accurately prior to operation. Using a PM motor requires that the encoder offset be
set correctly in addition to entering motor data to corresponding parameters. |fthe motor, encoder, or drive are ever replaced, be
sure to perform Encoder Offset Auto-Tuning.

Insufficient torque can cause the elevator car to move in the direction ofthe load, or cause the motor to behave erratically
(reverse operation, stand still, sudden accelerations, etc.).

For more information, refer to

¢ Types of Auto-Tuni

the instruction manual included with the motor.

ng

The drive offers different types of Auto-Tuning for induction motors and permanent magnet motors. The type of Auto-
Tuning used differs further based on the control mode and other operating conditions. Refer to the tables below to select
the type of Auto-Tuning that bests suits the application. Directions for performing Auto-Tuning are listed in Start-Up

Flowcharts on page 88.

Note: The drive will only show Auto-Tuning parameters that are valid for the control mode that has been set in A1-02. If the control
mode is for an induction motor, the Auto-Tuning parameters for PM motors will not be available. If the control mode is for a PM
motor, the Auto-Tuning parameters for induction motors will not be available. Inertia Tuning and ASR Gain Tuning parameters
and setting options will be visible only when the drive is set for operation with CLV or CLV/PM.

m Auto-Tuning for Induction Motors

This feature automatically sets the V/f pattern and motor parameters 61-MTM and 62-MM for an induction motor.
Additionally, the feature also sets some F1-DD parameters for speed feedback detection in Closed Loop Vector.

Type Setting

Table 4.5 Types of Auto-Tuning for Induction Motors

Requirements and Benefits

« Rotational Auto-Tuning gives the most accurate results, and is recommended if possible.

Rotational Auto-Tuning T1-01 =0

* Motor must run freely or with light load (<30%), i.e. ropes have to be removed.

« A motor test report listing motor data is not available.

Stationary Auto-Tuning1 T1-01 =1

« Automatically calculates motor parameters needed for vector control.

« Use if ropes can not be removed. Note that the accuracy is less then with Rotational Auto-Tuning.

« Used for V/fControl or in vector control modes when the drive was previously set up properly and now

Stationary Auto-Tuning
for Line-to-Line Resis- T1-01 =2
tance

the motor cable has changed.

* Used in V/fcontrol if drive and motor capacities differ.
« Should not be used for any vector control modes unless the motor cable has changed.

« A motor test report is available. Once the no-load current and the rated slip have been entered, the drive

Stationary Auto-Tuning2  T1-01 =4

calculates and sets all other motor-related parameters.

« Use if ropes can not be removed and if slip and no-load current data are available.

Control Mode (A1-02)

VIf (0)

No

Yes

OLV(2) CLV(3)

Yes Yes
Yes Yes
Yes Yes
Yes Yes

Table 4.6 lists the data that must be entered for Auto-Tuning. Make sure this data is available before starting Auto-
Tuning. The necessary information is usually listed on the motor nameplate or in the motor test report provided by the
motor manufacturer. Also refer to Flowchart B: Auto-Tuningfor Induction Motors on page 92 for details on Auto*"1 4

Tuning process and selections.

Table 4.6 Auto-Tuning Input Data

Tuning Type (T1-01)

Input Unit

2

Input Value
P Parameter Stan(::iard Stationary 1 Ihlg:l;(t)ahg]:

Control Mode A1-02 - 2,3 2,3 0,123
Motor rated power T1-02 kwW YES YES YES
Motor rated voltage T1-03 Vac YES YES N/A
Motor rated current T1-04 A YES YES YES
Motor rated frequency T1-05 Hz YES YES N/A
Number of motor poles T1-06 - YES YES N/A
Motor rated Speed T1-07 r/min YES YES N/A
PG Number of pulses per revolution T1-08 - YES <1> YES <1> N/A
Motor no-load current T1-09 A N/A YES N/A
Motor rated Slip T1-10 Hz N/A N/A N/A

<1> Input data is needed for CLV/PM only.
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2,3
YES
YES
YES
YES
YES
YES
YES <1>
YES
YES
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4.5 Auto-Tuning

m Auto-Tuning for Permanent Magnet Motors

Automatically sets the V/f pattern and motor parameters 51-IMMM, B5-MM, and some F1-DD parameters for speed
feedback detection.

Table 4.7 Types of Auto-Tuning for Permanent Magnet Motors

Type Setting Requirements and Benefits

« Use if amotor test report is available
Motor Data Input T2-01 =0 < Inputmotor data from the motor test report. Convert data into the correct unit before inputting data if necessary.
« Motor does not rotate during Auto-Tuning

« Use if amotor test report is not available
Stationary Auto-Tuning T2-01 =1 « Inputmotor data from the motor name plate. Make sure to convert data into the correct units. The drive automatically calculates the
motor data.

Stationary Stator Resistance Auto- « Tunes stator resistance only.

T2-01 =2

Tuning « Should be performed if the motor cabling has changed.
« Use if amotor test is not available
Rotational Back EMF Constant T2-01 = 11 « Tunes the Motor Induction Voltage only
Auto-Tuning - « Should be performed after Motor data are set and the encoder offset is adjusted.

* The motor must be uncoupled from the mechanical system (remove ropes).

Table 4.8 lists the data that must be entered for Auto-Tuning. Make sure the data is available before starting Auto-
Tuning. The information needed is usually listed on the motor nameplate or in the motor test report provided by the
motor manufacturer. Also referto Flowchart C: Auto-Tuningfor PM Motors on page 93 for details on the tuning mode
selection and the tuning process.

Table 4.8 Auto-Tuning Input Data

Tuning Type (T2-01)
3

he 4 10
Input Value pa'rgﬁqu;ter unit Mt?tor Statignary mag!jr:llttelta;lmle Eg;ggfr Egg(gcei:er BaclilEMF
Parameter  Stationary Stator search stationary rotational Constant
Settings Resistance th'g_?ﬁ:ﬁ;sg Auto-Tuning Auto-Tuning
Control Mode A1-02 - 7 7 7 7 7 7 7
Motor rated power T2-04 kw Yes Yes N/A N/A N/A N/A N/A
Motor rated voltage T2-05 \% Yes Yes N/A N/A N/A N/A N/A
Motor rated current T2-06 A Yes Yes Yes N/A N/A N/A N/A
Number of motor poles T2-08 N/A Yes Yes N/A N/A N/A N/A N/A
Motor rated Speed T2-09 min-1 Yes Yes N/A N/A N/A N/A N/A
Stator 1 Phase resistance T2-10 Q Yes N/A N/A N/A N/A N/A N/A
d-axis inductance T2-11 mH Yes N/A N/A N/A N/A N/A N/A
g-axis inductance T2-12 mH Yes N/A N/A N/A N/A N/A N/A
;’L?e‘iif:nvo'tage constant Unit T2-13 N/A Yes N/A N/A N/A N/A N/A N/A
Voltage constant T2-14 <1> Yes N/A N/A N/A N/A N/A N/A
feevo'\:i?;z” ofpulses per T2-16 N/A Yes Yes N/A N/A N/A N/A N/A
Z Pulse Offset T2-17 deg (mech.) Yes N/A N/A N/A N/A N/A N/A

<1> Depends on T2-13 setting.

m PG Encoder Offset Auto-Tuning

PG encoder Offset Tuning is used for PM motors (A1-02 = 7). It measures the angle between the PG encoder zero
position and the rotor magnet orientation. PG encoder offset tuning should be performed when:

» setting up the drive for the first time.

« after initialization,

« after changing the motor rotation direction (b1-14),

« after changing the encoder rotation direction (F1-05),
« or after replacing the encoder.

Properly set the motor and PG encoder data before performing PG Encoder Offset Tuning.
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4.5 Auto-Tuning

Table 4.9 Types of Auto-Tuning for PG Encoder Offset

Type Setting Requirements and Benefits

Should be performed after motor Auto-Tuning in order to determine the PG encoder tuning method.
Attempts to detect the motor rotor position, determines whether PG encoder offset can be tuned using Stationary Encoder Offset
Tuning and sets parameters needed for Initial Magnet Pole Search (n8-36, n8-37).
Initial Magnet Pole Search T2-01 = 3 When using the Rescue Operation mode, perform this tuning to let the drive automatically set the parameters needed for Initial
Parameters Auto-Tuning Magnet Pole Search with power supply from a battery or UPS (n8-81, n8-82).
* Must be performed when using an incremental PG encoder.
Important: Ifthis tuning fails when using a PG-X3 card with an incremental PG encoder the motor cannot be driven using an incre-
mental PG encoder. Change the PG encoder to an absolute PG encoder.

Stationary PG Encoder Offset T2-01 = 4 « Tunes the PG encoder offset without rotating the motor.

Auto-Tuning B « Ifthe PG encoder offset cannot be tuned properly by this method, try Rotating PG Encoder Offset Tuning.
Rotational PG Encoder Offset T2-01 =10 ° Tunes the PG encoder offset while rotating the motor.

Auto-Tuning - « Motor and mechanical system must be uncoupled (ropes must be removed from traction sheave).
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4.5 Auto-Tuning

¢ Before Auto-Tuning the Drive
Check the items below before Auto-Tuning the drive.
m Basic Auto-Tuning Preparations and Precautions

WARNING! Sudden Movement Hazard. When performing Rotational Auto-Tuning for motor data or PG encoder offset, always
uncouple the motor from the mechanical system (remove ropes from traction sheave). Performing Rotational Auto-Tuning with the
mechanical system connected to the motor can cause hazardous situations, injury to personnel and damage to the equipment.

WARNING! Electrical Shock Hazard. Do not touch the motor during Auto-Tuning. Lethal voltages may be present on the motor case.
Failure to comply may result in serious injury from electrical shock.

WARNING! Electrical Shock Hazard. When executing Stationary Auto-Tuning for motor data or PG encoder offset, the motor does not
rotate, however, poweris applied. Do not touch the motor until Auto-Tuning is completed. Failure to comply may resultin death or
serious injury from electrical shock.

WARNING! Sudden Movement Hazard. Use parameter S1-12 to enable/disable automatic switching ofthe Motor Contactor Control
output signal during Auto-Tuning. When using setting S1-12 = 1, ensure that the multi-function output terminals are properly wired and
in the correct state before setting parameter S1-12=1 Enabled. Failure to comply could result in damage to the drive, serious injury or
death.

WARNING! Sudden Movement Hazard. Ifinstalled, do not release the mechanical brake during Stationary Auto-Tuning. Inadvertent
brake release may cause damage to equipment orinjury to personnel. Ensure that the mechanical brake release circuit is not
controlled by the drive multi-function digital outputs.

Note: 1. Rotational Auto-Tuning T1-01=0 (recommended method)
» Rotational Auto-Tuning provides more accurate tuning results compared to Non-Rotating Auto-Tuning.
« Perform Rotational Auto-Tuning when the motor can be uncoupled from the elevator mechanical system (remove ropes from
traction sheave).
* Make sure to release the mechanical brake (if installed) for Rotational Auto-Tuning methods.

Stationary Auto-Tuning T1-01=1,2,0r 4 (alternate method)
« Perform Stationary Auto-Tuning when the motor and mechanical system cannot be uncoupled.
* Make sure that the mechanical brake remains applied for all Stationary Auto-Tuning methods.

2. When using a motor contactor, make sure it remains closed during the Auto-Tuning process.

Ensure H1 and H2 signals are ON when performing Auto-Tuning.

4. A digital input programmed for Baseblock (H1-CHO = 8/9) must be set so that the drive is not in a baseblock condition during Auto-
Tuning.

5. Ensure the motor is securely mounted and bolted in place prior to Auto-Tuning.
To cancel Auto-Tuning, press the STOP key on the digital operator.

7. Make sure motor nameplate data is readily available before Auto-Tuning the drive. Auto-Tuning requires the user to input data from
the motor nameplate or motor test report.

8. When performing Auto-Tuning for motor 2, make sure motor 2 is connected to the drive output terminals.

9. For best performance, the drive input power supply voltage should be greater than the motor rated voltage.

10. Improved performance is possible when using a motor with a base voltage that is 10% less than the input supply voltage. This is
particularly important when operating the motor above 90% of base speed, where high torque precision is required.

w

WARNING! Sudden Movement Hazard. System may start unexpectedly upon application ofpower, resulting in death or serious injury.
Clear all personnel from the drive, motor and machine area before applying power. Secure covers, couplings, shaft keys and machine
loads before applying power to the drive.
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4.5 Auto-Tuning

Table 4.10 describes digital input and output terminal operation while Auto-Tuning is executed.

Table 4.10 Digital Input and Output Operation During Auto-Tuning

Motor Type Auto-Tuning Type Digital Input Digital Output

Rotational Auto-Tuning Digital input functions are disabled. Functions the same as during normal operation
Stationary Auto-Tuning 1 Digital input functions are disabled. Maintains the status at the start of Auto-Tuning

M Motor Stationary Auto-Tuning for Line-to-Line Resistance  Digital input functions are disabled. Maintains the status at the start of Auto-Tuning
Stationary Auto-Tuning 2 Digital input functions are disabled. Maintains the status at the start o f Auto-Tuning
Motor Data Input Digital input functions are disabled. Digital output functions are disabled.
Stationary Auto-Tuning Digital input functions are disabled. Maintains the status at the start of Auto-Tuning
Stationary Stator Resistance Auto-Tuning Digital input functions are disabled. Maintains the status at the start o f Auto-Tuning

PM Motor Initial Magnet Pole Search Parameters Auto-Tuning Digital input functions are disabled. Maintains the status at the start o f Auto-Tuning
Stationary PG Encoder Offset Auto-Tuning Digital input functions are disabled. Maintains the status at the start o f Auto-Tuning
Rotational PG Encoder Offset Auto-Tuning Digital input functions are disabled. Maintains the status at the start o f Auto-Tuning
Rotational Back EMF Constant Auto-Tuning Digital input functions are disabled. Functions the same as during normal operation

Note: When using a PM motor for the first time or when replacing the drive or PM motor, be sure to set the motor parameters properly
and check that the speed detection functions properly prior to operation. Using a PM motor requires setting the encoder offset
correctly and entering motor data. Perform Encoder Offset Auto-Tuning after replacing the motor, encoder, or drive. Insufficient
torque may cause the elevator car to move in the direction ofthe load or cause the motor to behave erratically (reverse operation,
stand still, sudden accelerations, etc.). For more information, refer to the instruction manual included with the motor.

¢ Auto-Tuning Interruption and Fault Codes

Iftuning results are abnormal or the STOP key is pressed before completion, Auto-Tuning will be interrupted and a fault
code will appear on the digital operator.

ai* A LViij
-A.TUNE - DRV Rdy -MODE - DRV
Tune Proceeding
XXX Hzl X XXA Er-03
STOP key
< << >>> >
FAVD W = FWD
1
During Auto-Tuning Auto-Tuning Aborted

Figure 4.12 Auto-Tuning Aborted Display

¢ Auto-Tuning Operation Example
The following example demonstrates Rotational Auto-Tuning when using OLV (A1-02 = 2).

m Selecting the Type of Auto-Tuning

Step Display/Result

-MODE - DRV Rdy
Speed Ref (OPR)
U1-01= 0.00%
ui-02= 0.00% IrsEql
ui-03= 0.00A IIREfI
FAD

1 Turn on the power to the drive. The initial display appears.

- MODE- PRG
Auto-Tuning

Press n or ~ until the Auto-Tuning display appears. C AUTO <
UJELP FWD IDATA

-ATUNE - PRG
Tuning Mode

3. P to begi tti 1 T
ress 0 begin setting parameters. Standard Tuning

N53A PWD IDATH

-ATUNE - PRG
Tuning Mode
4. T1-01=0 *0*
Press n to select the value for T1-01. StandarGTuning

n FAMD UK A
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4.5 Auto-Tuning

Step Display/Result

Save the setting by pressing Jb 'S Entry Accepted

-ATUNE - PRG
Tuning Mode

6. The display automatically returns to the display shown in Step 3. T1-8H= 0 *0*
i Standard Tuning

ns534 PWMD IO N

m Enter Data from the Motor Nameplate

After selecting the type of Auto-Tuning, enter the data required from the motor nameplate.

Note: These instructions continue from Step 6 in “Selecting the Type of Auto-Tuning”.

Step Display/Result
-ATUNE - PRG
Mr Rated Power
1 TOL= O
Press 7 to access the motor output power parameter T1-02. - ™ (802.00 g ég'é%
“3.70kwW”

=339 FWD 10ANN

-ATUNE - PRG
Mr Rated Power
2. . . T1-02= 003.70kW
Press Jb  toview the default setting. 'S (0.00 ~ 650.00)
“3.70kW”
n fwd K X
-ATUNE - PRG
Mr Rated Power
3. Press i f ., ~ and to enter the motor power nameplate data in kW. T1-02= 004.00 KW
- -> (0.00 ~ 650.00)
left right “3.70kW”
n fwd K XX
4. .
Press to save the setting. 'S Entry Accepted
-ATUNE - PRG
Mr Rated Power
5. The display automatically returns to the display in Step 1. T1-00= 4.00kW
o> (0.00 ~ 650.00)
“3.70kW”
=334 PWD
-ATUNE - PRG
Mr Rated Power
T1-00= 4.00kW
(0.00 ~ 650.00)
i : “3.70kW”
Repeat Steps 1 through 5 to set the following parameters: mESC PWD MAAVL
* T1-03, Motor Rated Voltage
6 * T1-04, Motor Rated Current
: * T1-05, Motor Base Frequency >
e T1-06, Number of Motor Poles
¢ T1-07, Motor Base Speed -ATUNE - PRG

Rated Speed

T1-SE= 1450RPM
(0 ~ 24000)
“1450RPM”
mESC PWD1.Irn.1

Note: Referto Parameter Settings during Induction Motor Auto-Tuning: T1 on page 101 for details.
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4.5 Auto-Tuning

m Starting Auto-Tuning

WARNING! Sudden Movement Hazard. The drive and motor may start unexpectedly during Auto-Tuning, which could result in death
or serious injury. Ensure the areas surrounding the drive, motor and load are clear before proceeding with Auto-Tuning.

WARNING! Electrical Shock Hazard. High voltage will be supplied to the motor when Stationary Auto-Tuning is performed even with
the motor stopped, which could result in death or serious injury. Do not touch the motor until Auto-Tuning has been completed.

WARNING! When performing Rotational Auto-Tuning for motor data or PG encoder offset, always uncouple the motor from the
mechanical system (remove ropes from traction sheave). Performing Rotational Auto-Tuning with the mechanical system connected to
the motor can cause hazardous situations, injury to personnel and damage to the equipment.

NOTICE: Rotational Auto-Tuning will not function properly if a holding brake is applied on the load. Ensure the motor can freely spin
before beginning Auto-Tuning. Failure to comply could resultin improper operation of the drive.

Enter the required information from the motor nameplate. Press a  to proceed to the Auto-Tuning start display.

Note: These instructions continue from Step 6 in “Enter Data from the Motor Nameplate”.

Step Display/Result

-A.TUNE - DRV
Auto-Tuning

1 : : n : 0.00 Hz/ 0.00A
After entering the data listed on the motor nameplate, press to confirm. > Tuning Ready ?

Press RUN key
334 FWD

-A.TUNE - DRV Rdy
Tune Proceeding

2. Press n to activate Auto-Tuning. The drive begins by injecting current into the motor for about 1 min, X. XX Hz/ X.XXA
-»>
and then starts to rotate the motor. < <« > >
FWD L

- MODE - DRV

End

3. Auto-Tuning finishes in approximately one to two minutes.
'S Tune Successful

FWD

¢ Parameter Settings during Induction Motor Auto-Tuning: T1

The T1-DD parameters are used to set the Auto-Tuning input data for induction motor tuning.

Note: For motors operating in the field weakening range, first perform the Auto-Tuning with the base data. After Auto-Tuning is
complete, change E1-04, Maximum Output Frequency, to the desired value.

m T1-01: Auto-Tuning Mode Selection
Sets the type of Auto-Tuning to be used. Refer to Auto-Tuningfor Induction Motors on page 95 for details on the
different types of Auto-Tuning.
No. Name Setting Range Default
. . 2 (VIf
T1-01 Auto-Tuning Mode Selection 0to2, j (((\Dlll_f\)/ cLy) 1 (OLS/, C)LV)

Setting 0: Rotational Auto-Tuning

Setting 1: Stationary Auto-Tuning 1

Setting 2: Stationary Auto-Tuning for Line-to-Line Resistance
Setting 4: Stationary Auto-Tuning 2

m T1-02: Motor Rated Power

Sets the motor rated power according to the motor nameplate value.

No. Name Setting Range Default
T1-02 Motor Rated Power 0.00 to 650.00 kW Determined by 02-04
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4.5 Auto-Tuning

m T1-03: Motor Rated Voltage

Sets the motor rated voltage according to the motor nameplate value. Enter the motor voltage at base speed here if the
motor is operating above base speed.

Enter the voltage needed to operate the motor under no-load conditions at rated speed to T1-03 for better control
precision around rated speed when using a vector control mode. The no-load voltage can usually be found in the motor
test report available from the manufacturer. 1fthe motor test report is not available, enter approximately 90% ofthe rated
voltage printed on the motor nameplate. This may increase the output current and reduce the overload margin.

No. Name Setting Range Default
T1-03 Motor Rated Voltage 0.0 to 255.5 V <1> 200.0 V <1>

<1> Values shown are specific to 200 V class drives. Double value for 400 V class drives.

m T1-04: Motor Rated Current

Sets the motor rated current according to the motor nameplate value. Set the motor rated current between 50% and 100%
ofthe drive rated current for optimal performance in OLV or CLV. Enter the current at the motor base speed.

No. Name Setting Range Default
T1-04 Motor Rated Current 10 to 200% of drive rated current Depending on 02-04

m T1-05: Motor Base Frequency

Sets the motor rated frequency according to the motor nameplate value. 1fa motor with an extended speed range is used
or ifthe motor is used in the field weakening area, enter the maximum frequency to E1-04 (E3-04 for motor 2) after
Auto-Tuning is complete.

No. Name Setting Range Default
T1-05 Motor Base Frequency 0.0 to 120.0 Hz 50.0 Hz

m T1-06: Number of Motor Poles

Sets the number of motor poles according to the motor nameplate value.

No. Name Setting Range Default
T1-06 Number of Motor Poles 2to 48 4

m T1-07: Motor Base Speed
Sets the motor rated speed according to the motor nameplate value. If a motor with an extended speed range is used or if
the motor is used in the field weakening area, enter the speed at base frequency to T1-07.

No. Name Setting Range Default
T1-07 Motor Base Speed 0 to 24000 r/min 1450 r/min

m T1-08: PG Number of Pulses Per Revolution

Sets the number of pulses from the PG encoder. Set the actual number of pulses for one full motor rotation.

No. Name Setting Range Default
T1-08 PG Number of Pulses Per Revolution 0 to 60000 ppr 1024 ppr

Note: T1-08 will only be displayed in CLV
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m T1-09: Motor No-Load Current

4.5 Auto-Tuning

Sets the no-load current for the motor. The default setting displayed is no-load current automatically calculated from the
output power set in T1-02 and the motor rated current set to T1-04. Enter the data listed on the motor test report. Leave

this data at the default setting ifthe motor test report is not available.

No. Name

T1-09 <1> Motor No-Load Current

Setting Range Default

0to [T1-04] A
Max: 0 to 2999.9)

<1> The value will have two decimal places (0.01 A) in the drive models 2A0018 to 0033 and 4A0009 to 0018 (refer to Table A.1 and Table A.2),

and one decimal place (0.1 A) in the drive models 2A0047 to 0415 and 4A0024 to 0216
m T1-10: Motor Rated Slip

Sets the rated slip for the motor.

The default setting displayed is the motor rated slip for a Yaskawa motor calculated from the output power set in T1-02.

Enter the data listed on the motor test report.

No. Name
T1-10 Motor Rated Slip

¢ Parameter Settings during PM Motor Auto-Tuning:

Setting Range Default
0.00 to 20.00 Hz

T2

The T2-DD parameters are used to set the Auto-Tuning input data for PM motor tuning.

m T2-01: PM Auto-Tuning Mode Selection

Selects the type of Auto-Tuning to be performed. Refer to Auto-Tuningfor Permanent Magnet Motors on page 96 for

details on different types of Auto-Tuning.

No. Name
T2-01 PM Auto-Tuning Mode Selection

: Motor Data Input

: PM Stationary Auto-Tuning

: PM Stationary Stator Resistance Auto-Tuning

: Initial Magnet Pole Search Parameters Auto-Tuning
: Stationary PG Encoder Offset Auto-Tuning

10: Rotational PG Encoder Offset Auto-Tuning

11: Rotational Back EMF Constant Auto-Tuning

m T2-04: PM Motor Rated Power

Specifies the PM motor rated power in kilowatts.

A W NPFE O

No. Name
T2-04 PM Motor Rated Power

m T2-05: PM Motor Rated Voltage

Sets the PM motor rated voltage.

No. Name
T2-05 PM Motor Rated Voltage

<1> Values shown are specific to 200 V class drives. Double value for 400 V class drives.

m T2-06: PM Motor Rated Current

Enter the PM motor rated current in amps.

No. Name

T2-06 PM Motor Rated Current
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Setting Range Default
0to4, 10, 11 0

Setting Range Default

0.00 to 650.00 kW Depending on 02-04

Setting Range Default

0.0 to 255.0 V <1> 200.0 V <1>

Setting Range Default

10% to 200% of the drive rated cur-

rent. Depending on 02-04
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4.5 Auto-Tuning

m T2-08: Number of PM Motor Poles

Enter the number of motor poles.

No. Name Setting Range Default
T2-08 Number of PM Motor Poles 2to 48 6

m T2-09: PM Motor Base Speed

Enter the motor rated speed in r/min.

Note: T2-09 will be displayed when in CLV/PM.

No. Name Setting Range Default
T2-09 PM Motor Base Speed 0 to 24000 r/min 150 r/min

m T2-10: PM Motor Stator Resistance

Enter the motor stator resistance per motor phase.

No. Name Setting Range Default
T2-10 PM Motor Stator Resistance 0.000 to 65.000 N

m T2-11: PM Motor d-Axis Inductance

Enter the d axis inductance per motor phase.

No. Name Setting Range Default
T2-11 PM Motor d-Axis Inductance 0.00 to 600.00 mH

m T2-12: PM Motor g-Axis Inductance

Enter the g axis inductance per motor phase.

No. Name Setting Range Default
T2-12 PM Motor g-Axis Inductance 0.00 to 600.00 mH

m T2-13: Induced Voltage Constant Unit Selection

Selects the units used for setting the induced voltage coefficient.

No. Name Setting Range Default
T2-13 Induced Voltage Constant Unit Selection 0,1 1
0: mV/min-1
1: mVs/rad

Note: 1fT2-13 is setto 0, then the drive will use E5-24 (Motor Induction Voltage Constant 2), and will automatically set E5-09 (Motor
Induction Voltage Constant 1) to 0.0. If T2-13 is set to 1, then the drive will use E5-09 and will automatically set E5-24 to 0.0.

m T2-14: PM Motor Induced Voltage Constant

Enter the motor induced voltage constant.

No. Name Setting Range Default
T2-14 PM Motor Induced Voltage Constant 0.0 to 2000.0 Depending on T2-02

m T2-16: PG Number of Pulses Per Revolution for PM Motor Tuning

Enter the number of pulses from the PG encoder per motor rotation.

No. Name Setting Range Default
T2-16 Encoder Resolution (Pulses Per Revolution) 1to 15000 ppr 1024 ppr

m T2-17: PG Encoder Z-pulse Offset

Sets the offset between the rotor magnet axis and the PG encoder zero position. 1fthe PG encoder offset value is
unknown or ifthe PG encoder is replaced, perform PG Encoder Offset Auto-Tuning.

No. Name Setting Range Default
T2-17 PG Encoder Z-pulse Offset -180.0 to 180.0 deg 0.0 deg
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4.6 Setup Procedure for Elevator Applications

4.6 Setup Procedure for Elevator Applications

¢ Up and Down Commands and Speed Reference Selection

WARNING! Sudden Movement Hazard. Remove the Up/Down Command before resetting alarms and faults. Failure to comply can
result in death or serious injury.

WARNING! Sudden Movement Hazard. Verify drive parameter b1-03 Stopping Method is setto 0:Ramp to Stop before starting the
drive. Failure to comply may cause the elevator to free-fall when the Up/Down command is removed.

WARNING! Sudden Movement Hazard. The drive is capable ofrunning the motor at high speed. Verify the maximum drive output
frequency before starting the drive. Failure to comply may cause injury or death due to inadvertent high speed operation.

WARNING! Sudden Movement Hazard. Use the Initial Pole Search Status Signal (H2-00 = 61) to interlock the brake to ensure the
brake is not released before the Initial Magnetic Pole Search is completed. Failure to comply may cause inadvertent elevator
movement resulting in serious injury.

NOTICE: Always turn offthe RUN command before changing the setting ofparameters d1-18 (Speed Reference Selection Mode), bl-
01 (Speed Reference Selection), orH 1-00 (Multi-Function Digital Inputs). Ifthe RUN command is on when changing any of these
settings, the motor may unexpectedly start running, and could result in injury.

m Speed Reference Selection

Parameter b1-01 determines the source ofthe speed reference.

b1-01 Reference source Speed reference input
. Set the speed references in the d1-DD parameters and use digital inputs to switch between different reference val-
0 (default) Digital operator keypad ues P ! P u lgital inpu wi w ! v
1 Analog input <1> Apply the speed reference signal to terminal A1 or A2.
2 Serial Communication <2> Serial Communications using the RS422/485 port
3 Option Board <2> Communications option card

<1> If source ofthe speed reference is assigned to the control terminals (b1-01 = 1), then d1-18 will automatically be setto 0 (so that the drive uses
multi-speed references d1-01 to d1-08).

<2> |fthe speed reference selection in d1-18 is set so that either the high speed reference has priority (d1-18 = 1), or so that the leveling speed has
priority (d1-18 = 2), then the drive will look to the multi-function input terminals for the speed reference.

m Up/Down Command Source Selection

The input source for the Up and Down command can be selected using parameter b1-02.

b1-02 Up/Down source Up/ Down command input
0 Operator keypad RUN and STOP keys on the operator
. Terminal S1: Run in Up direction
1 (default) Digital inputs Terminal S2: Run in Down direction
2 Serial Communication Serial Communications using the RS422/485 port
3 Option Board Communications option card

m Travel Start and Stop
Travel Start

To start the elevator in up or down direction, the following conditions must be fulfilled:

* A speed reference greater than zero must be provided.

» The Safe Disable signals at terminals H1 and H2 must both be closed (drive output enabled).

« If a multi-function digital input is programmed for Baseblock (H1-DD=8 or 9), this input must be set so the drive is
not in a baseblock condition.

» An Up or Down Signal must be set at the source specified in b1-02.

« Ifa multifunction input is programmed for output contactor feedback (H1-DD=56), then the output contactor must be
closed.

Travel Stop
The drive stops under the following conditions:

» The Up or Down command is removed.

» d1-18 is setto 1lor 2 and the Up/Down or Leveling Speed signal (H1-DD = 53) is removed.

» d1-18 is setto 3 and all speed inputs are removed.

« A fault occurs. The stopping method depends on the specific fault that occurred, in combination with certain parameter
settings.

» The Safe Disable inputs are opened or a Base Block signal is input. In this case, the brake is applied immediately and
the drive output shuts off.
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4.6 Setup Procedure for Elevator Applications

¢ Speed Selection Using Digital Inputs (b1-01 = 0)

Set parameter b1-01 = 0 to enable the speed selection using the drive digital inputs. Use parameter d1-18 to determine
different travel speeds selected by the digital inputs.

NOTICE: Always turn offthe RUN command before changing the setting ofparameters d1-18 (Speed Reference Selection Mode), bl-
01 (Speed Reference Selection), or H1-\3\3 (Multi-Function Digital Inputs). Ifthe RUN command is on when changing any ofthese
settings, the motor may unexpectedly start running, and could resultin injury.

d1-18 Speed Selection
0 (default) Multi-speed inputs 1, Speed references are set in d1-01 to d1-08
1 Separate speed inputs, Speed references are set in d1-19 to d1-24 and d1-26, Higher speed has priority
2 Separate speed inputs, Speed references are set in d1-19 to d1-24 and d1-26, Leveling speed has priority
3 Multi speed inputs 2, Speed references are set in d1-02 to d1-08, Stop if no speed selection input is enabled

m Multi-Speed Inputs 1, 2 (d1-18 =0 or 3)
Speed Selection

When d1-18 = 0 or 3, multi-function digital inputs are preset as shown below.

Terminal Parameter Number Set Value Details
S5 H1-05 3 Multi-Speed Reference 1
S6 H1-06 4 Multi-Speed Reference 2
S7 H1-07 5 Multi-Speed Reference 3

Different speed reference settings can be selected by combining the three digital inputs as shown in the table below.

Note: Parameters d1-19 through d1-26 are displayed only if d1-18 is setto 1 or 2.

Digital Inputs Selected Speed
Reference 1 Reference 2 Reference 3 d1-18 = 0 di-18=3

0 0 0 Speed reference 1 (d1-01) Stop

1 0 0 Speed reference 2 (d1-02 or terminal A1, A2 inputvalue if H3-02 or H3-10 is set to 2)
0 1 0 Speed reference 3 (d1-03 or terminal A1, A2 inputvalue if H3-02 or H3-10 is set to 3)
1 0 Speed reference 4 (d1-04)

0 0 1 Speed reference 5 (d1-05)

1 0 1 Speed reference 6 (d1-06)

0 1 1 Speed reference 7 (d1-07)

1 1 1 Speed reference 8 (d1-08)

0= Off, 1=0n
Setting d1-18 = 0

Up to eight speed references can be set using parameters d 1-01 to d1-08. The drive starts with an Up or Down command,
and stops when the Up or Down command is removed. When d1-18 = 0, parameters d1-19 through d1-23 will not be
displayed.

Setting d1-18 = 3

Allows seven speed references to be set using parameters d1-02 to d1-08. The drive starts with an Up or Down
command, and stops either when all three input terminals that set the speed reference are released, or when the Up/Down
command is released. When d1-18 = 0, parameters d1-19 through d1-23 will not be displayed.

m Separate Speed Inputs (d1-18 = 1 or 2)

Six different speed settings (defined in the parameters d1-19 to d1-24 and d1-26) can be set and selected using four
digital inputs.

Speed Selection

When d1-18 = 1or 2, multi-function digital inputs are preset as shown below:

Terminal Parameter Number Set Value Details
S3 H1-03 50 Nominal speed (d1-19)
S5 H1-05 51 Intermediate speed
S6 H1-06 53 Leveling speed (d1-26)
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Different speed settings can be selected depending on the assignment of the speed selection digital inputs (H1-DD) as
shown in the table below.

Note: Parameters d1-19 through d1-26 are displayed only if d1-18 is setto 1 or 2.

Leveling and Nominal Speed assigned Leveling speed not assigned Nominal Speed not assigned
Selected Speed (H1-DD =50 and H1-DD = 53) (H1-DD ¢ 53) (H1-DD ¢ 50)

50 51 52 53 50 51 52 51 52 53
Nominal Speed (d1-19) 1 0 0 A 1 0 0 0 0 0
Intermediate Speed 1 (d1-20) 0 1 0 A 0 1 0 1 0 0
Intermediate Speed 2 (d1-21) 1 1 A 1 1 N/A N/A N/A
Intermediate Speed 3 (d1-22) 0 A 0 1 0
Releveling Speed (d1-23) 0 0 1 A 0 0 1 0 1 0
Leveling Speed (d1-26) 0 0 0 1 0 0 0 B B B
Zero Speed 0 0 0 0 N/A N/A N/A N/A N/A N/A

0 = Off, 1=0n, A =0 when d1-18 = 2 and no influence when d1-18=1, B = no influence, N/A = Not available

Higher Speed has Priority and the Leveling Speed Input is Assigned (d1-18 = 1 and H1-DD = 53) (Default)

The higher speed has priority over the leveling speed. The leveling signal is disregarded as long as any other speed
selection input is active. The drive decelerates to the leveling speed (d1-26) when the selected speed reference signal is
removed.

DC Injection/ DC Injection/
Position lock Position lock

Speed i
Safe disable (terminals H1/H2 on) !
and Baseblock off (H1-MM=8/9) 1 ! = e

Up/Down Command *
Leveling speed |
Selected speed (other than leveling) | |

i i Inputis set I No effect

Higher Speed Priority is Selected and the Leveling Speed Input is Not Assigned (d1-18 = 1 and H1-DD ¢ 53)
The drive decelerates to the leveling speed (d1-26) when the selected speed reference signal is removed.

Ifno speed reference is selected at start, the drive will trigger an “FrL” fault. Set parameter S6-15 to 0 to disable Speed
Reference Missing (FrL) detection. With this setting the drive starts using leveling speed if no other speed reference is
selected.

DC Injection/ DC Injection/
Position lock Position lock
Speed

Safe disable (terminals H1/H2 on)
and Baseblock off (H1-MMN=8/9)

Up/Down Command

Selected speed (otherthan leveling)
Leveling Speed has Priority and the Leveling Speed Input is Assigned (d1-18 = 2, H1-DD = 53)

The leveling signal has priority over other speed references. The drive decelerates to the leveling speed (d1-26) when the
leveling speed selection input is activated. The drive stops when either the leveling input or the Up/Down command is
released.

DC Injection/ DC Injection/
Position lock Position lock
Speed

Safe disable (terminals H1/H2 on)
and Baseblock off (H1-MM=8/9)
Up/Down Command

Leveling speed Leveling speed has priority

Selected speed (otherthan leveling)
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Leveling Speed Priority is Selected and the Nominal Speed Input is Not Assigned (d1-18 =2, H1-DD ¢ 50)

The drive runs at nominal speed (d1-19) when no speed selection input is set. When the leveling speed signal is set, the
drive decelerates to the leveling speed. The leveling speed signal has priority over all other speed signals.

NOTICE: Equipment Hazard. This function may not work properly if a broken wire connection to the drive I/O causes improper
elevator speed selection. Properly tighten wire connections at the drive terminals before enabling this function.

DC Injection/ ! DC Injection/
position lock ! position lock

Speed -—---j
Safe disable (terminals H1/H2 on) !
and Baseblock off (H1-NMM=8/9) |

Up/Down Command | ! —

Leveling speed

¢ Multi-Function Terminal Setup

m  Multi-Function Digital Input (Terminals S3 to S8)

The H1 parameters assign functions to digital input terminals S3 to S8 digital input terminal functions, refer to H1-03 to
H1-08: Functionsfor Terminals S3 to S8 onpage 171.

m Multi-Function Digital Outputs

The H2 parameters assign functions to digital output terminals M1-M2, M3-M4, M5-M6, P1-C1, and P2-PC digital input
terminal functions, refer to H2-01 to H2-05: Terminals M1-M2, M3-M4, M5-M6, P1-PC, and P1-P2 Function
Selection onpage 175.

m  Multi-Function Analog Inputs

The H3 parameters assign functions to analog input terminals A 1and A2 analog input functions, refer to Multi-Function
Analog Input Terminal Settings on page 185.

m  Multi-Function Analog Outputs

The H4 parameters assign functions to analog output terminals FM and AM. Select the function for these terminals by
entering the last three digits of the desired U monitor. For a list of analog output functions, refer to U: Monitors on
page 355.

¢ Accel/Decel Ramp and Jerk Settings

Acceleration and deceleration ramps are set using the C1-DD parameters. Use the C2-DD parameters to adjust the jerk
at the start of acceleration or deceleration.

Figure 4.13 explains how accel/decel ride and jerk settings can be used to adjust the ride profile.

C2-03
X (Jerk at
(J%?koazt Decel Start)
Accel End) C2-04
(Jerk at .
C2-01 C1-01 C2-05 (Jerk Below Leveling Speed)
(Jerk at (Accel Ramp 1)
Accel Start) d1-26 (Leveling Speed)

C1-02
(Decel Ramp 1)

Figure 4.13 Accel/Decel Ramp and the Jerk Function

Units used to setthe acceleration and deceleration ramp as well as the Jerk function change with the setting of parameter
01-03. Refer to Digital Operator Display Unit Selection on page 91 for details.
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* Inspection Operation

m Start Condition in Inspection Operation

NOTICE: Always turn offthe RUN command before changing the setting ofparameters d1-18 (Speed Reference Selection Mode), b1l-
01 (Speed Reference Selection), or H1-M M (Multi-Function Digital Inputs). Ifthe RUN command is on when changing any of these
settings, the motor may unexpectedly start running, and could result in injury.

Inspection operation is performed when an Up or Down signal is input while one of the following conditions is true:

» Parameter d1-18 is setto 0 or 3 and the selected speed is higher than d1-28 but lower than d1-29.
» Parameter d1-18 is setto 1or 2 and a digital input programmed for Inspection Operation Speed (L 1-MM = 54) is
enabled.

Inspection Operation uses the same acceleration characteristics and brake sequence at start as normal operation.

The carrier frequency is setto 2 kHz during Inspection Operation, but can be changed using parameter C6-21.

m Stop Condition in Inspection Operation

To stop the drive during Inspection Operation, either remove the Up or Down command or reset the input terminal for
Inspection Operation.

A deceleration ramp can be set for Inspection Operation using parameter C1-15.

 If C1-15 = 0.00, the drive immediately applies the brake, shuts offthe drive output, and opens the motor contactor, i.e.,
the multi-function output terminals set for “Brake Control” (H2-DD = 50) and “Output Contactor Control” (H2-DD =
51) are cleared.

« If C1-15 > 0.00, the drive decelerates to stop at the rate setto C1-15, then applies the brake, shuts the output off, and
opens the motor contactor.

m Inspection Operation Timing Chart

A timing chart for Inspection Operation appears in Figure 4.14.

Inspection Operation without Decel Ramp (C1-15=0) Inspection Operation with Decel Ramp (C1-15>0)
Inspection Operation Inspection Operation
Speed
DC Injection Braking/
Position Lock at start / C1-15
Speed Speed X
Safe disable (terminals H1/H2 on) Safe disable (terminals H1/H2 on)
and Baseblock off (H1-DD=8/9) and Baseblock off (H1-DD=8/9)
H1-DD =54 (Inspection Operation) H1-DD =54 (Inspection Operation)
Up/Down command Up/Down command
H2-DD =51 (Output Cont. Contr.) H2-DD =51 (Output Cont. Contr.)
H2-DD =50 (Brake Control) H2-DD =50 (Brake Control)

<1> The drive stops if either the Up/Down command or Inspection Operation signals are removed.

Figure4.14 Inspection Operation Sequence
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¢ Brake Sequence

WARNING! Sudden Movement Hazard. Rapid deceleration may cause the drive to fault on an overvoltage condition, resulting in death
or serious injury due to an uncontrolled motor state. Be sure to set an acceptable deceleration time in parameter C1-09,
EmergencyStop Ramp, when using the fast-stop feature.

NOTICE: Always turn offthe RUN command before changing the setting ofparameters d1-18 (Speed Reference Selection Mode), bl-

01 (Speed Reference Selection), or H1-00(Multi-Function Digital Inputs). Ifthe RUN command is on when changing any of these
settings, the motor may unexpectedly start running, and could resultin injury.

The drive supports two types of brake sequences, one with torque compensation at start using an analog input terminal
(H3-DD = 14) and the other without torque compensation at start.

m Brake Sequence without Torque Compensation

To configure the brake sequence operation without torque compensation, do not set any analog input terminals for
“Torque compensation” (H3-DD = 14).

S1-04 S1-05
S1-10 (DC Injection/ Selected Speed (DC Injection
(Up/Down Command PositionLack —  Braking/Position — )
Delay Time) Time at Star d1-26 Lock Time at stop) Si-11
L . - — (Output Contactor
DC Injection Braking/ (Leveling Speed) DC Injection/ Open Delay Time)
Position Lock at Start Position Lock at Stop
Speed
S1-06 S1-07
(Brake (Brake
Release Close
Delay
Time) D_elay
Up/Down Command Time)
Safe disable (terminals H1/H2 org
and Baseblock off (H1-DD=8/9)
Output Contactor Control
(H2-DD =51)
Motor Contactor Response
(H1-DD =56)
Brake Control (H2-DD =50)
tl t2 t3 t4 t5 t6 t7 t8 9

I | Enabled
Figure 4.15 Brake Sequence without Torque Compensation at Start

Figure 4.15 is divided into time zones. Table 4.11 explains the sequence in each time zone.
Table 4.11 Time Zones for Brake Sequence without Torque Compensation at Start

Time Zone Description
Up or Down command is issued.
Safe Disable terminals H1-HC and H2-HC must be set and Baseblock must be disabled (digital inputs setto H1-DD = 8/9).
Speed reference must be selected by multi-function input terminals.
tl Output contactor control signal is set (H2-DD = 51) by the drive.

Drive waits for the “Motor Contactor Feedback” signal (H1-DD = 56) to be issued. Ifthe motor contactor feedback is not received within t1, or if
the feedback signal is on before the contactor control command has been issued, an SE1 fault is triggered.

Ifthe motor contactor feedback signal is not used, then the drive waits for the operation start delay time set in S1-10 to pass, then proceeds to the
next step.

After the delay time set in S1-10 has passed, the drive outputs current to the motor.
t2 DC Injection Braking or Position Lock begins.

After the brake release delay time set in S1-06 has passed, the drive sets the “Brake Control” output (H2-DD = 50) in order to release the brake.

DC Injection Braking or Position Lock will continue until:
t3 the time S1-04 has elapsed, or
the time S1-06 has elapsed if S1-06 > S1-04 (this setting should be avoided since the motor could be driven against the applied brake).

t4 The drive accelerates up to the selected speed. The speed is kept constant until the leveling speed is selected.
t5 Leveling speed is selected. The drive decelerates to the leveling speed and maintains that speed until the Up or Down command is removed.
t6 The Up or Down signal is cleared. The drive decelerates to zero speed.

The motor speed reaches the zero speed level (S1-01).
t7 DC Injection Braking or Position Lock is then executed for the time set in S1-05.

After the delay time to close the brake set in S1-07 has passed, the drive clears the “Brake Control” output (H2-DD = 50). The brake applies.
t8 The drive continues DC Injection or Position Lock until the time S1-05 has passed. When S1-05 has passed the drive output is shut off.

After the delay for the magnetic contactor set in S1-11 has passed, the drive resets the output terminal set for “Output Contactor Control” (H2-
t9 og =51).
The Safe Disable Inputs can be cleared and Baseblock can be enabled.
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m Brake Sequence Using Torqgue Compensation

Ifa load measuring device is installed in the elevator, an analog input can be used to input a torque compensation value to
the drive. This function requires one ofthe closed loop control modes (CLV or CLV/PM). To use torque compensation,
one ofthe analog input terminals must be configured to provide the torque compensation signal (U3-MNM = 14).

Figure 4.16 is a timing chart for a brake sequence using torque compensation.

S1-10 S1-04 Selected Speed S1-05
(Up/Down Command (DC Injection/ (DC Injection
Delay Time) — Position Lock — =~ Braking/ —
Time at Start) 'S3-14 (Torque ?&:IS”“ Speed) Position Lock at stop) S1-11
Position Lock Compensation g op Position Lock (Output Conta.ctor
Speed Fade Out Speed) Open Delay Time)
300%Torque .2 Torque Compensation (zi;lz
Latch value f log inout Fades Out with S3-10 Close
atch value from analog inpu \ Al S314. Delay
Time)

Torque Compensation at Start
S$3-10 (Starting
Torque Compensation
Increase Time)
Up/Down Command

Safe disable (terminals H1/H2 on
and Baseblock off (H1-MM=8/9)

Output Contactor Control
H2-

Mn =51)
Motor Contactor Response
(H1-NM =56)

Brake Control (H2-MM =50)

tl t2 t3 t4 t5 t6 t7 t8 19
C Enabled

Figure 4.16 Brake Sequence Using Torque Compensation at Start

Figure 4.16 is divided into time zones. Table 4.12 explains the sequence in each time zone.
Table 4.12 Time Zones for Brake Sequence Using Torque Compensation at Start

Time Zone Description
Up or Down command is issued.
Safe Disable terminals H1-HC and H2-HC must be set and Baseblock must be disabled (digital inputs setto H1-DD = 8/9).
Speed reference must be selected by multi-function input terminals.
Output contactor control signal is set (H2-DD = 51) by the drive.

t1
Drive waits for the “Motor Contactor Feedback” signal (H1-DD = 56) to be issued. Ifthe motor contactor feedback is not received within t1, or if

the feedback signal is on before the contactor control command has been issued, an SE1 fault is triggered.
Ifthe motor contactor feedback signal is not used, then the drive waits for the operation start delay time set in S1-10 to pass, then proceeds to the
next step.

The drive reads the torque value from the analog input (load cell).
After the delay time set in S1-10 has passed, the drive outputs current to the motor. Position Lock begins.

The torque value from the analog input is latched and internal torque compensation value is increased from zero to the latched value using the
t2 time constant set in S3-10.

After the internal torque compensation level reaches the latched value, the drive sets the “Brake Control” output (H2-DD = 50) in order to release
the brake.

t3 The brake is released and the drive executes Position Lock until the time set in S1-04 has passed.

The drive accelerates up to the selected speed.
t4 After the torque compensation fade-out speed level (S3-14) is reached during acceleration, the internal torque compensation value is reduced in
accordance with the time constant set in S3-10.

t5 Leveling speed is selected. The drive decelerates to the leveling speed and maintains that speed until the Up or Down command is removed.
t6 The Up or Down signal is cleared. The drive decelerates to zero speed.

The motor speed reaches the zero speed level (S1-01).
t7 DC Injection Braking or Position Lock is then executed for the time set in S1-05.

After the delay time to close the brake set in S1-07 has passed, the drive clears the “Brake Control” output (H2-DD = 50). The brake applies.
t8 The drive continues DC Injection or Position Lock until the time S1-05 has passed. When S1-05 has passed the drive output is shut off.

After the delay for the magnetic contactor set in S1-11 has passed, the drive resets the output terminal set for “Output Contactor Control” (H2-
t9 oo =51).
The Safe Disable Inputs can be cleared and Baseblock can be enabled.
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Adjusting the Torque Compensation at Start

CAUTION! Set all motor-related parameters (the £0-00 parameters) and perform a test run before fine-tuning the torque
compensation at start. Adjusting the torque compensation prematurely may resultin faulty performance.

To use torque compensation at start, apply at least 50% ofthe maximum weight to the elevator car and set the drive
according to the Load Condition 2 procedure below. Ifusing a voltage signal to the analog input terminals as a load
sensor, then that input signal will determine the rate oftorque compensation applied according to S3-27 and S3-28.

Before the torque compensation function can be used, the analog input scaling must be adjusted to the load sensor output.
This can be done by bringing the elevator into two different load conditions and teaching the corresponding analog input
value and torque reference value to the drive.

Note: 1. This torque compensation requires a closed loop control mode (CLV, CLV/PM).
2. The torque compensation value is limited to 120%.

Set an analog input terminal for torque compensation (H3-DD = 14) and proceed with the steps below.
Procedure for Load Condition 1 (S3-27, S3-29)

1. Make sure the drive is wired properly. For instructions, refer to Standard Connection Diagram on page 46.

2. Setthe speed reference to 0%.

3. Apply no weight to the elevator car.

4. Note the value of the analog input monitor for the load signal input is connected to (U1-13 for terminal A1, U1-14
for terminal A2).

Provide an elevator Up or Down command, using Inspection Operation or normal operation mode. The car
should be held in place when the brake releases.

6. Note the drives internal torque reference monitor U1-09.

7. Stop the drive.

8. Set the value noted in step 4 to parameter S3-29. Set the value noted in step 6 to parameter S3-27.

Procedure for Load Condition 2 (S3-28, S3-30)

1. Setthe speed reference to 0%.

2. Apply load to the car has much as possible (at least 50% of the maximum weight).

3. Note the value of the analog input monitor for the load signal input connected to (U1-13 for terminal A1, Ul-14
for terminal A2)

4. Provide an elevator Up or Down command, using Inspection Operation or normal operation mode. The car
should be held in place when the brake releases.

5. Note the drives internal torque reference monitor U1-09.

6. Stop the drive.

7. Setthe value noted in step 3to parameter S3-30. Set the value noted in step 5 to parameter S3-28.

o

Figure 4.17 shows the Torque Compensation at Start settings with parameters S3-27 to S3-30.
The solid line in Figure 4.17 indicates the torque compensation at start when the elevator moves up or down.

Figure 4.17 Torque Compensation at start for the Elevator in Up and Down Direction

Note: PRG: 7015 or earlier will apply a limit at 0 VV torque compensation input value.
PRG: 7016 and later have no torque compensation limit when adding negative voltage to analog input voltage (see Figure 4.17).
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After setting load conditions 1and 2, perform a trial run. If required, parameter S3-12 can be set up to add a bias to the
load sensor input when riding in a Down direction (default: 0.0%, same torque compensation characteristics in up and
down direction). Figure 4.15 illustrates the effect oftorque compensation on the settings of S3-12 and S3-27 through S3-
30.

S3-28 During Load Condition 2

(Torque Compensation

Value with Load Condition 2) Torque Compensation

at Start for the Elevator

in Down Direction
Torque Compensation
at Start for the Elevator

53-29 in Up Direction
(Analog Input
from Load Sensor $3-12 (Starting Torque
with I__r_)ad Compensation Bias during Lowering)
Condition 1)
0 S3-30
(Analog input Analog Input Voltage (V)

from Load Sensor
with Load Condition 2)

S3-27
(Torque Compensation Value . .
with Load Condition 1) During Load Condition 1

Figure 4.18 Torque Compensation at start for the Elevator in Up and Down Direction

* Adjustments for Elevator Ride Comfort

This section explains the adjustment of drive settings used to eliminate problems with hunting, vibration, and rollback.

Perform the steps presented in this section after the Basic Application Setup procedure is complete. Also refer to Riding
ComfortRelated Problems on page 128 for further descriptions on how to resolve riding comfort problems.

m Speed Loop Adjustments (CLV and CLV/PM)

The speed control loop uses four different gain and integral time settings that can be adjusted using C5-DD parameters.
The settings are switched over when the motor speed reaches the level set in parameter C5-07.

* Proportional gain and integral time C5-03/04 are used at start when the speed is lower than the setting of C5-07.

* Proportional gain and integral time C5-01/02 are used at speeds above the setting of C5-07.

* Proportional gain and integral time C5-13/14 are used at stop when leveling speed is selected as speed reference and
the speed is lower than the setting of C5-07.

* Proportional gain and integral time C5-19/20 are used During Position Lock at start in CLV/PM.

Increase the gain and shorten the integral time to increase speed control responsiveness in each ofthe sections. Reduce
the gain and increase the integral time if vibration or oscillation occurs.

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual 113

Start-Up Programming

& Operation



4.6 Setup Procedure for Elevator Applications

m Inertia Compensation (CLV and CLV/PM)

Inertia compensation can be used to eliminate motor speed overshoot at the end of acceleration or undershoot at the end
of deceleration caused by the system inertia. Adjust the function following the steps below.

1 Properly adjust the speed control loop parameters (C5-DD).
2. Set parameter n5-01 to 1to enable inertia compensation.
3. Calculate and set n5-02 and n5-03 as follows:

nen .. JMet - Motor inertia in kgm2

Motor Acceleration Time n5-02 15 95 = ;e 30 T o . Mt - Rated motor speed in min-L

Tr Mot - Rated motor torque in Nm

/30 ev . \2 JTs - Traction sheave inertia in kgm2
Inertia Compensation Gain “Tg v | MenrMt 1 i - Gear ratio (nLoad/nMot)
n5-03 - vr Elev - Rated elevator speed in m/s
n5-03 = [ IMt Xm - Mass of all moved parts (car, counterweight, ropes, load <1>) in kg

<1> Insert 0 kg for the load to calculate the lowest setting, insert the elevator rated load to calculate the maximum setting for n5-03. Use the lower
setting for initial trials.

4. Change the setting of n5-03 within the limits calculated in step 3 until the desired performance is achieved.
If possible, trace the output speed after soft starter (U1-16) and the motor speed (U1-05) values. Increase n5-03 if the
motor speed does not follow the speed after soft start. Decrease n5-03 if the motor overshoots the designated speed at
the end of acceleration or undershoots the speed at the end of deceleration.

m Adjusting Position Lock at Start (CLV/PM)
Setthe S3-DD and C5-DD parameters as described below in order to reduce rollback effects at start.

» With the elevator car unloaded, adjust the speed loop gain (C5-19) and integral time for Position Lock (C5-20).
Increase the gain and reduce the integral time in order to reduce the rollback ofthe car. Set parameters C5-19 and
C5-20 in the opposite way if vibration occurs.

» Adjust the Position Lock at start gain 2 (S3-02). Increase S3-02 if rollback occurs, decrease S3-02 it if vibration occurs.

« Ifthe elevator is balanced and oscillation at start occurs, attempt gradually increasing the setting in S3-40 in increments
of one pulse.

* Rescue Operation

In the event ofa power outage, Rescue Operation allows the elevator to travel to the nearest floor by switching to a
backup battery or UPS (Uninterruptable Power Supply) for power.

An input terminal set for Rescue Operation (H1-DD = 55) can be used to initiate Rescue Operation. During Rescue
Operation, the drive uses the speed reference set in d1-25 to travel to the nearest floor.

NOTICE: Equipment Hazard. Do not use the Rescue Operation feature for extended periods. Failure to comply may result in drive
heat sink overtemperature alarms (oH).

NOTICE: When changing parameters while the drive is supplied from the rescue operation power supply, wait atleast 5 s after
entering parameters before switching offthe power supply. Instantly switching off the power can cause parameter settings corruption
that can only be resolved by initializing the drive. This may cause erroneous drive performance.

NOTICE: Always turn offthe RUN command before changing the setting ofparameters d1-18 (Speed Reference Selection Mode), bl-
01 (Speed Reference Selection), or H1-\3\3 (Multi-Function Digital Inputs). Ifthe RUN command is on when changing any ofthese
settings, the motor may unexpectedly start running, and could resultin injury.

m Drive Power Supply for Rescue Operation

There are various methods of supplying power to the drive for rescue operation. Independent ofthe chosen method, the
voltage inthe DC bus ofthe drive and the voltage supplied to the drive control circuit must meet the specifications
provided in Table 4.13.

The DC bus voltage can either be supplied by a battery connected to the DC bus terminals ofthe drive or by a UPS
connected to drive terminals L1 and L2. The control circuit voltage can be supplied directly from the drives DC bus (no
external wiring required), from an external battery (connection to CN19), or by using an optional 24 VVdc control power
backup unit.
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When using a single-phase AC power supply for rescue operation such as a single-phase UPS, the ripple in the DC bus
voltage will be higher than with a three-phase or battery supply. Make sure that the DC bus voltage never falls below the
minimum value listed in Table 4.13.

When using a PM motor with an incremental PG encoder and a PG-X3 option card, always perform Initial Magnet Pole
Search Parameters Auto-Tuning (T2-01=3) with the normal power supply connected. The tuning function will prepare
the drive for Rescue Operation by automatically setting certain parameters. Ifthe tuning ends with an “End8” to “End10”
fault, then rescue operation will require a battery or UPS that supplies the drive DC bus with at least 280 Vdc for 200 V
class drives and 560 Vdc for 400 V class drives. Alternatively utilize to an absolute PG encoder and a PG-E3 or PG-F3
option card.

Table 4.13 Power Supply Ratings for Rescue Operation

Motor Type Speed Feedback DC Bus Voltage Control Circuit Voltage

Induction Motor Incremental PG Encoder with PG-X3 option 200 V class drives: 48 to 340 Vdc
card 400 V class drives: 96 to 680 Vdc
Incremental PG Encoder with PG-X3 option
card 200 V class drives: 280 to 340 Vdc When supplied from a battery or the drive DC bus:
“End8” to “End10” error occurs during Initial 400 V class drives: 560 to 680 Vdc 200 V class drives: 250 to 340 Vdc
Magnet Pole Search Auto-Tuning 400 V class drives: 280 to 680 V (recommended: 500 to 680 Vdc)
Incremental PG Encoder with PG-X3 option

Permanent Magnet Motor card 200 V class drives: 72 to 340 Vdc When supplied via a 24 Vdc control power backup unit:

No error occurs during Initial Magnet Pole 400 V class drives: 144 to 680 Vdc 200 V and 400 V class drives: 24 Vdc
Search Auto-Tuning
Absolute PG Encoder with PG-F3 or PG-E3 200 V class drives: 48 to 340 Vdc
option card 400 V class drives: 96 to 680 Vdc

m Parameter Setup
Adjust drive parameters as described below when using Rescue Operation.

« Select the type of Rescue Operation power supply for the drives main circuit in parameter S4-06.

» When using a UPS, set the UPS power value to parameter S4-07. Use parameter S4-08 to decide if the Rescue
Operation speed shall be limited automatically depending on the UPS power.

« If deterioration of the battery or UPS shall be detected, also set up parameters S4-12 and S4-13. Measure the DC bus
voltage during operation using the rescue power supply and set the measured value to parameter S4-12. Set the
deterioration detection level to parameter S4-13.

« Set parameters S4-01 to S4-04 if light load direction search shall be automatically performed when Rescue Operation
is started.

m Wiring Examples

Switching the main power supply to a battery or UPS requires magnetic contactors that must be controlled by an external
controller. Wiring methods and the sequence used for the magnetic contactors depend on the application. This instruction
manual describes the following configurations:

« A single-phase, 230 V UPS is used as backup power supply for a 200 V or 400 V class drive.

» Two separate batteries for the main power and control power supplies. Main power battery voltage is below 250 Vdc
for 200 V class drives or 500 Vdc for 400 V class drives.

» Two separate batteries. One is used for the main power supply, a second battery supplies the controller via an optional
24 V Backup Power Supply Unit.

« A single battery with minimum 250 Vdc for 200 V class drives or 500 Vdc for 400 V class drives is used for the main
and control power supply.

Select the configuration that matches your application. Follow the corresponding instructions for wiring and drive
settings. For configurations not covered in the list above, contact your Yaskawa representative or our sales office directly
for consultation.

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the poweris on. Neverremove orinstall option cards
or attempt to replace the cooling fan while the drive is switched on. Make sure that the drive and all devices connected to the drive
have been shut offprior to performing and type of maintenance or wiring. After shutting off the power, wait for at least the amount of
time specified on the drive before touching any components or perform wiring. The internal capacitor remains charged even after the
power supply is turned off.

NOTICE: Be sure to thoroughly read the instructions for wiring and magnetic contactor sequence described in this section before
setting up the drive for Rescue Operation. Failure to follow these instructions can damage the drive.

NOTICE: Refrain from using Rescue Operation for extend periods of time. Rescue Operation uses a low DC bus voltage, which can
cause the cooling fan to shut off temporarily during Rescue Operation. Continuing to operate under these conditions can trigger an
overheat fault and damage the drive.
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m Using a Single-Phase, 230 Vac UPS (Uninterruptable Power Supply)

Follow the instructions when using a single-phase 230 VV UPS for Rescue Operation. A 230 V UPS can be used for both
200 V and 400 V class drives.

Wiring
Referto Figure 4.19 for a wiring diagram.

Magnetic Contactor Sequence
Magnetic Contactor B

Magnetic Contactor A

n1-nn =55
(Rescue Operation)

Figure 4.19 Using a Single-Phase 230 V UPS
Operation Sequence
Starting Rescue Operation

1 Open contactor B.

2. Setthe input terminal programmed for Rescue Operation (H1-DD = 55).
3. Close contactor A.

4. Set the Up/Down command.

Ending Rescue Operation

1 After the car has stopped open contactor A.
2. Clear the input terminal set for Rescue Operation (H1-DD = 55).
3. Close contactor B to return to operation with normal power supply.

Application Precautions

The drive may fault on a control power supply fault (Uv2) ifthe UPS can’t provide enough voltage, or ifthe Light Load
Direction Search is not set properly. Ifthis problem occurs, take the following corrective actions:

Corrective Action:

* Use a separate battery for the controller power supply.

 Use a battery with a voltage higher than 250 Vdc for 200 V class drives or 500 VVdc for 400 V class drives and connect
it to the control power supply input (CN19). Alternatively use a 24 Vdc battery and an optional 24 \VV Backup Power
Supply Unit.

» Enable Light Load Direction Search (S4-01 = 1).
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4.6 Setup Procedure for Elevator Applications

m Using Separate Batteries for DC Bus and Control Power Supply, DC Bus Battery under 250

Vdc (500 Vdc)

Follow these instructions when using separate batteries for Rescue Operation with the battery for the DC bus having a

lower voltage than 250 Vdc for 200 V class drives and 500 Vdc for 400V class drives.

Wiring

Follow the wiring diagram shown in Figure 4.20. When connecting the battery for the control power supply to the
L1000A, use the 1.1 m cable packaged with the product. The connector cover must first be removed in order to access

connection port CN19 for the battery. Refer to Connecting the Drive and Battery onpage 120 for details.

Magnetic Contactor A
S

_— T +1
+2
DC bus power suppl
Battery for DC bus 1 __EJ___ v ____Pp Y oRu
48t0340Vde T S/L2
96 to 680 Vdc ([ R L N—
L3- ATIL3
Magnetic Contactor B
Magnetic Contactor C  ICN19
Battery for v j—1
control circuit  J_ ; j
250t0340 Vdc T ; ! 4
(500 to 680 Vdc % N Lo
M1-Mnn =55 r “PS3—S8
(Rescue Operation) [ 9 sC

Magnetic Contactor Sequence
Magnetic Contactor B

5s
Magnetic Contactor A

Magnetic Contactor C

M1-nn =55
(Rescue Operation)

L1000A

Control
circuit

Poer supply
*_O]

05s

Figure 4.20 Wiring Two Batteries for DC Bus and Control Power Supply (DC Bus Battery is less than 250 V)

Operation Sequence

Starting Rescue Operation

1. Open contactor B and wait at least 5 seconds.
2. Setthe input terminal programmed for Rescue Operation (N 1-MM = 55).
3. Close contactors A and C.

4. Setthe Up/Down command.

Ending Rescue Operation

1 After the car has stopped, open contactors A and C.

2. Clearthe input terminal set for Rescue Operation (M1-MMM = 55).

3. Wait at least 0.5 s and then close contactor B to return to operation with normal power supply.
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4.6 Setup Procedure for Elevator Applications

m Using a Battery for the DC Bus and 24 V Power Supply Unit Option for the Control Circuit

Follow the instructions when using a 24 V Power Supply Unit option for the control circuit and a battery for the main
circuit. The main circuit battery voltage must be higher than 48 Vdc for 200 V class drives and 96 Vdc for 400 V class
drives.

Wiring

Yaskawa offers a 24 VV Power Supply Option for the control circuit that is useful in applications unable to connectto a

backup battery greater than 250 V. Wiring instructions can be found in Figure 4.21. For a more detailed explanation of
the 24 V Power Supply Option, refer to the manual provided with the option.

L1000A
Magnetic Contactor Sequence
Magnetic Contactor B
5s 05s-n
Magnetic Contactor A ‘-
Magnetic Contactor C 1 1
H1-Mnn =55 1 1

(Rescue Operation)

Figure 4.21 Using a Battery for the DC Bus and 24 V Power Supply Unit Option for the Control Circuit
Operation Sequence
Starting Rescued Operation
1. Open contactor B and wait at least 5 seconds.
2. Set the input terminal programmed for Rescue Operation (H1-DD = 55).

3. Close contactors A and C.
4. Set the Up/Down command.

Ending Rescue Operation

1 After the car has stopped, open contactors A and C.
2. Clear the input terminal set for Rescue Operation (H1-DD = 55).
3. Wait at least 0.5 s and then close contactor B to return to operation with normal power supply.
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4.6 Setup Procedure for Elevator Applications

m Using a Single Battery with Minimum 250 Vdc (500 Vdc)

Follow the instructions when using one battery to supply both, main circuit and controller. The battery voltage must be at

least 250 Vdc for 200 V class drives or 500 Vdc for 400 V class drives.
Wiring
Following the wiring diagram show in Figure 4.22.

L1000A

Magnetic Contactor Sequence

Magnetic Contactor B --—1 r

Magnetic Contactor A

N1-Mnn =55 i
(Rescue Operation)

Figure 4.22 Using a Backup Battery With Minimum 250 Vdc (500 Vdc)
Operation Sequence
Starting Rescue Operation
1. Open contactor B.
2. Setthe input terminal programmed for Rescue Operation (A 1-MM = 55).

3. Close contactor A.
4. Setthe Up/Down command.

Ending Rescue Operation

1 After the car has stopped, open contactor A.
2. Clearthe input terminal set for Rescue Operation (M1-MMM = 55).
3. Close contactor B to return to operation with normal power supply.
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4.6 Setup Procedure for Elevator Applications

m Connecting the Drive and Battery

Use the 1.1 m cable packaged with the drive to connect the battery. Remove the connector covering port CN19 before
connecting the cable to CN19.

Information on battery power ratings can be found in Table 4.13.

Note: The connector port location and angle vary by drive model.

DANGER! Switch offthe power supply before wiring and connecting the battery cable. Failure to comply will lead to death or serious
injury from electric shock.

Battery Connections for CIMR-LD2A0018 to 2A0075, CIMR-LD4A0009 to 4A0039

1. Insertthe tip of a screwdriver into the opening on the edge of the CN19 connector cover. Slide the cover off the
drive as indicated in Figure 4.23.

NOTICE: A straight-edge screwdriver should be inserted into the opening provided on the connector cover at the proper angle.
Attempting to insert the screwdriver blade at a different angle could damage the drive.

Figure 4.23 Removing the Connector Cover
2. Connect the cable provided to the CN19 port.

NOTICE: Be sure that the connector fastens at the correct angle to the drive port. The incorrect angle could damage the battery, cable,
or connector.

Port CN19

clipto plug in the cable.

Figure 4.24 Connecting the Cable
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4.6 Setup Procedure for Elevator Applications

3. Use a pair of diagonal cutters to cut an opening in the connector cover that allows the cable to pass through. The
cable should pass through the connector cover with the cover fastened to the drive.

Cut an opening to allow the
battery cable to pass through.

4. Slide the connector cover back into place as shown in Figure 4.26.

NOTICE: Make sure the cable does not get pinched between the drive and the connector cover, as this could damage the cable.

Figure 4.26 Reattaching the Connector Cover (2)

Figure 4.27 Drive and Battery Connection Complete
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Models CIMR-LD2A0085 to 2A0415, CIMR-LD4A0045 to 4A0216
1. Use a Phillips screwdriver (M4) to loosen the screw holding the CN19 connector cover in place.

Phillips screwdriver (V4)
Figure 4.28 Removing the CN19 Connector Cover
2. Slide the CN19 connector cover from the drive as shown in Figure 4.29.

0« O 0 0=0 0

Figure 4.29 Sliding the CN19 Connector Cover

3. Insert a straight-edge screwdriver into the opening as shown in Figure 4.30, then remove the CN19 connector
cover by sliding it as shown in Figure 4.30.

Figure 4.30 Removing the CN19 Connector Cover
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4.6 Setup Procedure for Elevator Applications

4. Connect the cable to the CN19 connector port on the drive.
Note: The connector port location and angle vary by drive model.

NOTICE: Be sure that the connector fastens at the correct angle to the CN19 connector port. The incorrect angle could damage the
battery, cable, or connector.

Figure 4.31 Connecting the Cable
5. The cable should pass through the connector cover with the cover fastened to the drive.

Figure 4.32 Reattaching the CN19 Connector Cover
6. Slide the CN19 connector cover back into place as shown in Figure 4.33.

NOTICE: Make sure the cable does notgetpinched between the drive and the CN19 connector cover, as this could damage the cable.

Downward Leftward

Figure 4.33 Sliding the CN19 Connector Cover into Place
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4.6 Setup Procedure for Elevator Applications

7. Use a Phillips screwdriver (M4) to fasten the screw that holds the CN19 connector cover in place.

NOTICE: Use the screw provided to fasten the connector cover into place. Using a different screw may damage the internal drive
components.

L
GHE
rnr#ln

Figure 4.34 Reattaching the CN19 Connector Cover

Figure 4.35 Drive and Battery CN19 Connection Complete
m Rescue Operation Torque Limit

The Torque Limit During Rescue Operation is set in parameter S4-05. After Rescue Operation is complete, the drive
utilizes to the torque limits set in the L7 parameters.

m Light Load Direction Search Function

Light Load Direction Search can be used to automatically perform Rescue Operation in the direction with the lower load.
It can help to minimize the amount of power required by the backup power supply required for Rescue Operation. Light
Load Direction Search can be set so that it is automatically performed when Rescue Operation is started. To enable Light
Load Direction Search set parameter S4-01 = 1

When Light Load Direction Search is enabled the drive first runs in the up and then in the down direction, each for the
time setto S4-03. It then compares the load condition of both operations and travels to the next floor using the lighter
load condition direction. The speed reference used for Light Load Direction Search can be set in parameter S4-04.
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4.6 Setup Procedure for Elevator Applications

When the lightest load direction is up, the drive stops after Light Load Direction Search and then accelerates upwards
to the Rescue Operation speed set in parameter d1-25. The output terminals set for “Light Load Direction” (U2-IMMN =
54) and “Light Load Direction detection status”(H2-DD = 55) will close.

H1-NN - 55 off(open)P On (closed)
(Rescue Operation)

Up/Down command ~ Off (open) On (closed)

Speed agree torque calculations

Up command (internal)

Down command (internal)

Elevator moves in the
direction of the light load

. ~ He-nn- 55 Off (open) On (closed)
(Light Load Direction Search status)
H2-1Mnmn - 54 Off (open) On (closed)

(Light load direction)
Figure 4.36 Light Load Direction Detection (Up)
When the lightest direction is down, then after Light Load Direction Detection is finished the drive immediately
accelerates to the Rescue Operation speed set in d1-25 without stopping. An output terminal set for “Light load
direction” (H2-DD = 54) will stay open, and an output terminal set for “Light Load Direction detection status”(H2-
OO = 55) will close.

H1-Mn - 55 Off(open) [ On (closed)
(Rescue Operation)

Up/Down command ~ Off (open) On (closed)

Speed agree torque calculations

Up command (internal)

Down command (internal)

Elevator moves in the
direction of the light load

) ~ _H2-nn-55 Off (open) On (closed)
(Light Load Direction Search status)

H2-Mn - 54 Off (open)
(Light load direction)

Figure 4.37 Light Load Direction Detection (Down)
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4.7 Setup Troubleshooting and Possible Solutions

4.7 Setup Troubleshooting and Possible Solutions

This section describes troubleshooting problems that do not trip an alarm or fault.

Symptom Page
Cannot Change Parameter Settings 126
Motor Does Not Rotate Properly after Pressing RUN Button or after Entering ~ Motor Does Not Rotate 126
External Up/Down Command Motor Rotates in the Opposite Direction from the Up/Down Command 127
Motor Gets Too Hot 127
Drive Does Not Allow Selection of Rotational Auto-Tuning 127
Noise From Drive or Output Lines When the Drive is Powered On 127
Residual Current Device (RCD, RCM) 127
Riding comfort related problems 128

¢ Cannot Change Parameter Settings

Cause

The drive is running the motor (i.e., the Up/Down command is
present).

The Access Level is set to restrict access to parameter settings.

The operator is not in the Parameter Setup Mode.

The wrong password was entered.

Undervoltage was detected.

Possible Solutions

Stop the drive and switch over to the Programming Mode.
Most parameters cannot be edited during run.

« Setthe Access Level to allow parameters to be edited (A1-01 = 2).

Verify the digital operator mode, Drive or Programming mode?
Switch to the Programming Mode. Refer to The Drive and Programming Modes onpage 82.

Ifthe password entered to A1-04 does not match the password saved to A1-05, then drive settings cannot be changed.
Reset the password.
If the password is unknown:

« Scroll to A1-04. Press1 @ STOP andpress 7 at the same time. Parameter A1-05 will appear.
« Set anew password to parameter A1-05.

« Check the drive main inputvoltage by looking at the DC bus voltage (U1-07).
« Check all main circuit wiring.

¢ Motor Does Not Rotate Properly after Pressing RUN Button or after Entering
External Up/Down Command

m Motor Does Not Rotate

Cause

The drive is not in the Drive Mode.

The n button is enabled (02-01=1) and was pushed.

Auto-Tuning has just completed.

An Emergency Stop was executed and is not reset.

Settings are incorrect for the source that provides the Up/Down
command.

There is faulty wiring in the control circuit terminals.

The speed reference source setting is incorrect.

The settings for the analog speed reference are incorrect.

Selection for the sink/source mode and the internal/external power
supply is incorrect.

Speed reference is too low.

The brake does not release or motor contactor is not closed.

126

Possible Solutions

« Check if the DRV on the digital operator is displayed.
« Enter the Drive Mode. Refer to The Drive and Programming Modes on page 82.

Stop the drive and check if the correct frequency reference source is selected. If the digital operator is the source, the
LO/RE button LED must be on. If the source is REMOTE, it must be off.
Take the following steps to solve the problem:

* Push the button.
* 02-01 is set to 0 by default, i.e. the LO/RE button is disabled.

« When Auto-Tuning completes, the drive is switched back to the Programming Mode. The Up/Down command will
not be accepted unless the drive is in the Drive Mode.
« Use the digital operator to enter the Drive Mode. Refer to The Drive and Programming Modes on page 82.

Reset the Emergency Stop command.

Check parameter b1-02 (Up/Down Command Selection).

Set b1-02 so that it corresponds with the correct Up/Down command source.
0: Digital operator

1: Control circuit terminal (default setting)

2: MEMOBUS/Modbus communications

3: Option card

« Check the wiring for the control terminal.
« Correct wiring mistakes.
« Check the input terminal status monitor (U1-10).

Check parameter b1-01 (Speed Reference Selection).
Set b1-01 to the correct source of the speed reference.
0: Digital operator

1: Control circuit terminal (default setting)

2: MEMOBUS/Modbus communications

3: Option card

Check the settings (signal level, function, bias, gain) for the analog input that supplies the speed reference.
Check the position of the jumper and setting for S3. Refer to Control 1/0 Configuration on page 68

« Check the speed reference monitor (U1-01).

Increase the speed reference above the minimum output speed (E1-09).

« Make sure speed references are set properly and the speed selection works properly. Ifusing an analog signal make
sure the input signal is present at the time the Up/Down command is issued.

Check the brake and motor contactor sequence.
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Cause Possible Solutions

. « Whenthe 1® STOP button is pressed, the drive will decelerate to stop.
The 1S *STOP button is enabled (02-02=1) and was pressed

« Switch offthe Up/Down command and then re-enter a new Up/Down command.

when the drive was started from a REMOTE source. « 02-02 is set to 0 by default, i.e. the Stop button is disabled.

m Motor Rotates in the Opposite Direction from the Up/Down Command

Cause Possible Solutions

Check the motor wiring. Perform the steps described in Motor Rotation Direction Setup onpage 90 and PG Encoder

Phase wiring between the drive and motor is incorrect.
Setup onpage 91.

Drive control circuit terminals for the Up and Down commands are « Check the control circuit wiring.
switched. ¢ Correct any fault wiring.

¢ Motor is Too Hot

Cause Possible Solutions

Ifthe load is too heavy for the motor, the motor will overheat as it exceeds its rated torque value for an extended period

of time.

Keep in mind that the motor also has a short-term overload rating in addition to the possible solutions provided below:
The load is too heavy. « Reduce the load.

« Lower the acceleration and deceleration ramps. (Increase the acceleration time and deceleration time)

« Check the values set for the motor protection (L1-01, L1-02) as well as the motor rated current (E2-01).

* Increase motor capacity.

Check the ambient temperature.

The air around the motor is too hot. S .
Cool the area until it is within the specified temperature range.

« Perform Auto-Tuning.
« Calculate the motor value and reset the motor parameters. Refer to E2: Motor Parameters onpage 158.
Change the motor control method to V/f Control (A1-02 = 0).

The drive is operating in avector control mode but Auto-Tuning
has not yet been performed.

When the motor cable is long, high voltage surges occur between the motor coils and drive switching.
Normally, surges can reach up to three times the drive input power supply voltage (600 V for 200 V class, and 1200 V
for 400 V class).
Insufficient voltage insulation between motor phases. « Use amotor with avoltage tolerance higher than the max voltage surge.
« Use amotor designed to work specifically with a drive when using a400 V class unit.
« Install an AC reactor on the output side of the drive. Make sure the output reactor can handle frequencies in the
range of the drive carrier frequency.

The motor fan has stopped or is clogged. Check the motor fan.

¢ Drive Does Not Allow Selection the Desired Auto-Tuning Mode

Cause Possible Solutions
The desired Auto-Tuning mode is not available for the selected ¢ Check if the desired tuning mode is available for the selected control mode. Refer to Auto-Tuning onpage 95.
control mode. « Change the motor control method by setting A1-02.

¢ Electrical Noise From Drive or Output Lines When the Drive is Operating

Cause Possible Solutions

Lower the carrier frequency (C6-03).

Install a noise filter on the input side of drive input power. Refer to Input-Side Noise Filter onpage 309.
Install a noise filter on the output side of the drive. Refer to Output-Side Noise Filter on page 310.
Place the wiring inside a metal conduit to shield it from switching noise.

Ground the drive and motor properly.

Separate the main circuit wiring and the control lines.

Make sure wires and the motor have been properly grounded.

PWM switching in the drive generates excessive noise.

¢ A Residual Current Device (RCD, RCM) Trips during Run

Cause Possible Solutions

Decrease the RCD/RCM sensitivity or use one with a higher threshold.
Lower the carrier frequency (C6-03).

Reduce the length of the cable used between the drive and the motor.
Install a noise filter or reactor on the output side of the drive.

Excessive leakage current trips RCD/RCM.
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¢ Riding Comfort Related Problems

The following table describes the most common problems related to ride comfort and proposes countermeasures to those
problems. Before taking any action, make sure the startup procedures have been performed as previously described.

Problem

V/fand OLV
oLV
Rollback at start
CLv
CLV/IPM
All
Shock at start All
All
Shock at stop
CLv
CLV/IPM
oLv
Jerk occurs due to overshoot
when the motor reaches to| cLv
P cLvipm
speed.
All
V/fand OLV
OLV and
CLv
Motor stops shortly (under-
shoot) when the leveling
speed is reached. cLV
CLV/PM
All
Motor speed overshoot at
acceleration end and under-
shootwhen reaching leveling CLv
speed occurs. Problem can CLV/PM
not be resolved by adjusting
the speed loop.
oLV
Motor or machine vibrates at
high speed or top speed CLv
CLV/IPM

128

Control Mode and Possible Cause Corrective Action

Increase the DC Injection Braking Current at Start using parameter S1-02.
Increase the Minimum Output Frequency Voltage (E1-10) and Medium
Output Frequency Voltage (E1-08) V/f pattern voltages. Make sure, that the
starting and leveling current does not rise too high.

Insufficient torque when the brake is released.

Set the time for DC Injection Braking at Start (S1-04) as short as possible, and

DC Injection and brake timing is not optimized.
] 9 P make sure that brake releases completely before the motor starts to turn.

« Decrease the Torque Compensation Time (C4-02).

The slip or torque compensation function acts too slowly. « Decrease the Slip Compensation Time (C3-02)

The speed control is not responding fast enough when the Adjust the speed control loop parameters used During Position Lock. Increase
brake is released. C5-19 and reduce C5-20.

« Adjust the speed control loop parameters used During Position Lock.
Increase C5-19 and reduce C5-20.
Increase the Position Lock Gain at Start 1 in S3-01 gradually. Ifvibration
occurs reduce it.

« Increase the Position Lock Gain at Start 2 in S3-02 gradually until rollback

The Position Lock control loop does not respond fast enough.

disappears.
Motor torque is not fully established when the brake is Lengthen the Brake Release Delay Time (S1-06) and the time for DC
released. Injection Braking / Position Lock at Start (51-04).

Make sure that the contactors are closed before the Up/Down command is

Motor contactor closes too late. .
issued.

Motor starts turning when the brake is not completely released

or runs against the brake. Increase the DC Injection Braking Time at Start using parameter S1-04.

. . . . Decrease the Jerk at Start. Decrease C2-01 if set in m/s2, increase C2-01 if set
Acceleration rate is changing too quickly. ins

Rollback occurs during brake release. Refer to “Rollback at start”.

Brake is applied too early, causing the motor to run againstthe Increase the Delay Time to Close the Brake (S1-07). If necessary, also

brake. increase the DC Injection Braking Time at Stop S1-05.

Motor contactor is released before the brake is fully applied. = Check the motor contactor sequence.

« Make sure the speed control loop parameters for position lock are adjusted
properly (C5-13 and C5-14).

Increase the Position Lock Gain at Stop S3-03 gradually until no rollback
occurs. Ifvibration occurs reduce the gain S3-03.

Rollback occurs before the brake applies at stop.

Increase the Torque Compensation Delay Time (C4-02).

Too fast torque or slip compensation. . . .
q p p Increase the Slip Compensation Delay Time (C3-02).

« Adjust the Speed Control Loop Gain C5-01 and Integral Time C5-02.
Speed control loop setting is too soft or too hard. « Adjust Inertia Compensation parameters (n5-DD) if speed control loop
settings can not solve the problem

« For induction motors readjust the motor data (E2-I1T11), especially the slip
Incorrect motor data. (E2-02) and no-load current values (E2-03), or perform Auto-Tuning again.
« For PM motors readjust the motor data in E5-MM or perform Auto-Tuning.

If the Inertia Compensation Function is used (n5-01=1) make sure the values

Inertia compensation function is not set up correctly. .
P P Y in n5-02 and n5-03 are correct.

The acceleration rate changes too quickly when reaching the  Decrease the Jerk at the End of Acceleration. Decrease C2-02 if set in m/s2,
selected speed. increase C2-02 if setin s.

Increase the Minimum and Middle Voltage Levels for the V/f pattern voltage
Not enough torque at low speed. (E1-10 and E1-08 respectively). Make sure that the Starting and Leveling
Current does not rise too high.

Motor data incorrect. Adjust the motor data (E2-MM), especially the motor slip (E2-02) and no-
Too much slip compensation. load currentvalues (E2-03), or perform Auto-Tuning.

Increase the Speed Control Gain and reduce the Speed Control Integral Time
used for Low Speed at Stop. The parameters to be changed depend on the set-
ting of C5-05 and whether a third set of speed loop settings is used. Refer to
Speed Loop Adjustments (CLVand CLV/PM) onpage 113.

Speed control loop responds too slow.

If the Inertia Compensation Function is used (n5-01 = 1) make sure the values

The inertia compensation function is not set up correctly. in n5-02 and n5-03 are correct.

The deceleration rate changes too quickly when reaching Decrease the Jerk at the End of Deceleration. Decrease C2-04 if set in m/s2,

leveling speed. increase C2-04 if setin s.

Use the Inertia Compensation Function. Set n5-01 to 1 and then adjust param-
Inertia is high. eters n5-02 and n5-03 as described in Inertia Compensation (CLVand CLV/
PM) on page 114.

Torque compensation responds too quickly. Increase the Torque Compensation Delay Time (C4-02).

Speed control loop adjusted too hard. Decrease C5-01, then increase C5-02.
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Problem
VIt
oLV
) ) ) oLV
Motor or machl_newbrates in cLV
the low or medium speed
range.
CLv
CLV/PM
Motor or machine vibrates in CLVv
During Position Lock. CLV/IPM
CLv
Vibrations with the fre- CLV/PM
quency equal to the motor
speed occur. All
Oscillations when using an All
analog speed reference.
Top speed is different in
motoring and regenerative oLV
mode.
Speed reference and motor
speed do not match when All
using an analog reference
signal.
All
Acceleration is longer than
setto C1-DD parameters.
V/fand OLV
oLV, CLV
CLV/PM
All

Motor speed does not match
the speed reference at con- VIt
stant speed.
oLV, CLV
CLV/PM

High frequency acoustic

. All
noise from the motor.
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Control Mode and Possible Cause

Output voltage is too high.

Torque compensation is responding too quickly.

Output voltage is too high.

The value for the motor slip is set incorrectly.

Speed control loop adjusted with too much gain.

The Position Lock control loop does not respond fast enough.

The speed control is not responding quickly enough when the

brake is released.
Encoder vibrates.

Mechanical problems.

Rotational parts (motor armature, handwheel, brake disk/

drum) are not properly balanced.

The analog reference value is not stable or the signal is noisy.

Slip Compensation during Regenerative operation is switched

off.

The drives analog input is not set according to the signal level
of the controller speed reference output signal.

The load is too high.

The load is too high and the current/torque exceeds the stall

prevention level.

The load is too high and the torque exceeds the drives torque

limits.

The load is too high.

The load is too high and the current/torque exceeds the stall

prevention level.

The load is too high and the torque exceeds the torque limits.

The carrier frequency is too low.

4.7 Setup Troubleshooting and Possible Solutions

Corrective Action
Reduce the V/f Pattern settings (E1-08, E1-10).
Increase the Torque Compensation Delay Time (C4-02).
Reduce the V/f Pattern settings (E1-08, E1-10).

Check the Motor Slip value in parameter E2-02. Increase or decrease it in
steps 0f 0.2 Hz.

Decrease C5-01 and then increase C5-02 if the problem occurs at speed
higher than C5-07.

Decrease C5-03 and then increase C5-04 if the problem occurs at speed
lower than C5-07.

Decrease C5-13 and then increase C5-14 if the problem occurs at speed
lower than C5-07 but only during deceleration.

Ifvibration occurs at During Position Lock at start, first decrease S3-02. If
decreasing S3-02 does not resolve the problem, decrease S3-01.
Decrease S3-03 if vibration occurs During Position Lock at stop.

Decrease C5-19 and then increase C5-20.

Check the encoder mounting and the alignment of encoder and motor shaft.
Check bearings and gearbox.
Properly balance rotating parts.

* Check the analog signal line connection. Use shielded twisted pair cables.
« Apply afilter to the analog input signal by setting parameter H3-13.

Make sure C3-04 is set properly and set parameter C3-05 to 0.

Check the gain and bias settings for the analog input that is used to set the
speed reference. Check parameters H3-03 and H3-04 for input A1, check
parameters H3-11 and H3-12 for input A2.

« Check if the acceleration rate set is not too high (acceleration time is too
short).

« Make sure the drive rated current is enough to fulfill the application
requirements.

« Make sure the load is not seized, car guide lubrication is ok, etc.

Check if the Stall Prevention Level at Acceleration in L3-03 is not set too
small.

Check it the Torque Limit parameters L7-D D are not set too low.

Make sure the drive rated current is enough to fulfill the application require-
ments.

Check if the Stall Prevention Level During Run in L3-06 is not set too low.

Check it the Torque Limit parameters L7-DD are not set too low.

Increase the Carrier Frequency in parameter C6-03. Ifthe carrier frequency is
set higher than the default setting, a current derating must be considered.
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4.8 Verifying Parameter Settings and Backing Up Changes

4.8 Verifying Parameter Settings and Backing Up Changes

Use the Verify Menu to check all changes to parameter settings as a result of Auto-Tuning. Refer to VerifyingParameter
Changes: Verify Menu on page 85.

Save the verified parameter settings. Change the access level or set a password to the drive to prevent accidental
modification of parameter settings.

¢ Backing Up Parameter Values: 02-03

Setting 02-03 to 1saves all parameter settings before resetting 02-03 to 0. The drive can now recall all the saved
parameters by performing a User Initialization (A1-03 = 1110).

No. Parameter Name Description Setting Range Default Setting

Lets the user create a set of default settings for a User Initialization.
0: Saved/Not Set
User Parameter . TR
02-03 Default Value 1: Set Defaults - Saves current parameter settings as the default values for a User Initialization. 0to 2 0
2: Clear All - Clears the currently saved user settings. After saving the user parameter set value, the items of
1110 (User Initialization) are displayed in A1-03 (User Parameter Default Value).

Selects a method to initialize the parameters.
0: No Initialize
A1-03 Initialize Parameters 1110: User Initialization (The user must first program and store desired settings using parameter 02-03) 0 to 2220, 5550 0
2220: 2-Wire Initialization (parameter initialized prior to shipment)
5550: oPE4 Fault reset

¢ Parameter Access Level: A1-01

Setting the Access Level for “Operation only” (A1-01 = 0) allows the user to access parameters A1-DD and UD-DD
only. Other parameters are not displayed.

Setting the Access Level for “User Parameters” (A1-01 = 1) allows the user to access only the parameters that have been
previously saved as User Parameters. This is helpful when displaying only the relevant parameters for a specific
application.

Setting
Range

Parameter

Name Default

No. Description

Selects which parameters are accessible via the digital operator.
Access Level 0: Operation only. A1-01, A1-04, and A1-06 can be set and monitored, and U D - parameters can also be viewed.
Al1-01 Selection 1: User Parameters. Only recently changed parameters from application parameters A2-01 to A2-16 and A2-17 to A2-32 0to 2 2
can be set and monitored.
2: Advanced Access Level. All parameters can be set and monitored.

Parameters selected by the user are saved as User Parameters, including recently viewed parameters and parameters
specifically selected for quick access.
User Parameters  |f parameter A2-33 is set to 1, recently viewed parameters will be listed between A2-17 and A2-32. Parameters A2-01 A1-00 to
1to 32 through A2-16 must be manually selected by the user. 04-13
1f A2-33 is set to 0, recently viewed parameters will not be saved to the group of User Parameters. A2-DD parameters
are now available for manual programming.

A2-01
to
A2-32

0: Parameters A2-01 through A2-32 are reserved for the user to create a list of User Parameters.

1: Save history of recently viewed parameters. Recently edited parameters will be saved to A2-17 through A2-32 for
quick access. The most recently changed parameter is saved to A2-17. The second most recently changed parameter is
saved to A2-18.

User Parameter
A2-33 Automatic Selec-
tion

¢ Password Settings: Al1-04, A1-05

The user can set a password in parameter A1-05 to restrict access to the drive. The password must be entered to A1-04 to
unlock parameter access (i.e., parameter setting A1-04 must match the value programmed into A1-05). The following
parameters cannot be viewed or edited until the value entered to A1-04 correctly matches the value setto A1-05: A1-01,
A1-02, A1-03 and A2-01 through A2-33.

Note: Parameter A1-05 is hidden from view. To display A1-05, access parameter A1-04 and press ~ 3 and J simultaneously.
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4.8 Verifying Parameter Settings and Backing Up Changes

e« Copy Function

Parameter settings can be copied to another drive to simplify parameter restoration or multiple drive setup. The drive
supports the following copy options:

* LCD Operator (standard in all models)
The LCD operator used to operate the drive supports copying, importing, and verifying parameter settings. Refer to 03:
Copy Function onpage 215 for details.

» USB Copy Unit and CopyUnitManager
The Copy Unit is an external option connected to the drive to copy parameter settings from one drive and save those
settings to another drive. Refer to the manual supplied with the USB Copy Unit for instructions.
CopyUnitManager is a PC software tool that allows the user to transfer parameter settings between the Copy Unit and
a PC. This tool is especially useful when managing parameters for various drives or applications. Refer to the manual
supplied with CopyUnitManager for instructions.

» DriveWizard Plus
DriveWizard is a PC software tool for parameter management, monitoring, and diagnosis. DriveWizard can load, store,

and copy drive parameter settings. For details, refer to Help in the DriveWizard software.
Note: To obtain the driver and software of USB Copy Unit, Copy Unit Manager and DriveWizardPlus, access these sites:
China: http://www.yaskawa.com cn
Europe: http://www.yaskawa.eu.com
Japan: http://www.e-mechatronics.com
U.S.A.: http://lwww.yaskawa.com
Other areas: contact a Yaskawa representative.
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5.1 A: Initialization

5.1 A: Initialization

The initialization group contains parameters associated with initial setup ofthe drive. Parameters involving the display
language, access levels, initialization, and password are located in this group.

+ Al: Initialization

m Al1-00: Language Selection
Selects the display language for the digital operator.
Note: This parameter is not reset when the drive is initialized using parameter A1-03.

No. Parameter Name Setting Range Default
A1-00 Language Selection Oto 7 0

Setting 0: English
Setting 1: Japanese
Setting 2: German
Setting 3: French
Setting 4: Italian
Setting 5: Spanish
Setting 6: Portuguese
Setting 7: Chinese

m Al1-01: Access Level Selection

Allows or restricts access to drive parameters.

No. Parameter Name Setting Range Default
A1-01 Access Level Selection O0to 2 2

Setting 0: Operation only
Access is restricted to parameters A1-01, A1-04, and all U monitor parameters.
Setting 1: User Parameters

Access to only a specific list of parameters setto A2-01 through A2-32. These User Parameters can be accessed using the
Setup Mode of the digital operator.

Setting 2: Advanced Access Level (A) and Setup Access Level (S)
All parameters can be viewed and edited.

Notes on Parameter Access

« Ifthe drive parameters are password protected by A1-04 and A1-05, parameters A1-00 through A1-03, A1-06, and all
A2 parameters cannot be modified.

« If parameters are changed via serial communication, it will not be possible to edit or change parameter settings with the
digital operator until an Enter command is issued to the drive from the serial communication.

m Al1-02: Control Method Selection

Selects the Control Method (also referred to as the control mode) that the drive uses to operate the motor. Parameter
A1-02 determines the control mode for motor 1when the drive is set up to run two motors.

No. Parameter Name Setting Range Default
Al1-02 Control Method Selection 0,23,7 0

Note: This parameter is not reset when the drive is initialized using parameter A1-03.
Setting 0: V/f Control for Induction Motors

Use this mode for simple speed control and for multiple motor applications with low demands to dynamic response or
speed accuracy. This control mode is also used when the motor parameters are unknown and Auto-Tuning cannot be
performed. The speed control range is 1:40.
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5.1 A: Initialization

Setting 2: Open Loop Vector Control

Use this mode for general, variable-speed applications with a speed control range of 1:200 that require precise speed
control, quick torque response, and high torque at low speed without using a speed feedback signal from the motor.

Setting 3: Closed Loop Vector Control

Use this mode for general, variable-speed applications that require precise speed control down to zero speed, quick
torque response or precise torque control, and a speed feedback signal from the motor. The speed control range is up to
1:1500.

Setting 7: Closed Loop Vector Control for PM Motors
Use this mode for high-precision control of a PM motor in constant torque or variable torque applications. The speed
control range reaches 1:1500. A speed feedback signal is required.

m A1-03: Initialize Parameters

Resets parameters back to the original default values. After initialization, the setting for A1-03 automatically returns to 0.

No. Parameter Name Setting Range Default
A1-03 Initialize Parameters 0, 1110, 2220, 5550 0
Setting 0: No initialization
Setting 1110: User Initialize
Drive parameters are reset to values selected by the user as User Settings. User Settings are stored when parameter 02-03
is setto “1 Set defaults”.

Note: User Initialization resets all parameters to a user-defined set of default values previously saved to the drive. Set parameter 02-03
to 2 to clear the user-defined default values.

Setting 2220: 2-Wire Initialization

Resets all parameters back to their original default settings with digital inputs S1 and S2 configured as Forward run and
Reverse run, respectively.

Setting 5550: oPE0O4 Reset

An oPEO4 error appears on the digital operator when a terminal block with settings saved to its built-in memory is
installed in a drive that has edited parameters. Set A1-02 to 5550 to use the parameter settings saved to the terminal block
memory.

Notes on Parameter Initialization

The parameters shown in Table 5.1 will not be reset when the drive is initialized by setting A1-03 = 2220 or 3330.
Although the control mode in A1-02 is not reset when A1-03 is setto 2220 or 3330, it may change when an application
preset is selected.

Table 5.1 Parameters not Changed by Drive Initialization

No. Parameter Name
A1-00 Language Selection
A1-02 Control Method Selection
E1-03 V /f Pattern Selection
ES5-02 Motor Rated Capacity (for PM)
E5-03 Motor Rated Current (for PM)
E5-04 Motor Poles (for PM)
E5-05 Motor Stator Resistance (for PM)
E5-06 Motor d-Axis Inductance (for PM)
E5-07 Motor g-Axis Inductance (for PM)
ES5-09 Motor Induction Voltage Constant 1 (for PM)
F6-08 Communications Parameter Initialization
L8-35 Installation Selection
02-04 Drive Model Selection
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m Al1-04, A1-05: Password and Password Setting

Parameter A1-04 enters the password when the drive is locked; parameter A1-05 is a hidden parameter that sets the
password.

No. Parameter Name Setting Range Default
A1-04 Password
0000 to 9999 0000
A1-05 Password Setting

How to use the Password

The user can set a password in parameter A1-05 to restrict access to the drive. The password must be entered to A1-04 to
unlock parameter access (i.e., parameter setting A1-04 must match the value programmed into A1-05). The following
parameters cannot be viewed or edited until the value entered to A1-04 correctly matches the value setto A1-05: A1-01,
A1-02, A1-03, A1-06, and A2-01 through A2-33.

The instructions below demonstrate how to set password “1234”. An explanation follows on how to enter that password
to unlock the parameters.

Table 5.2 Setting the Password for Parameter Lock
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Step

10. The display automatically returns to the display shown in step 5.

Press to display A1-02.
2. .
Press to make sure that the setting values cannot be selected.
3 Press ~  to return to the first display.
Step
- Press to enter the parameter setup display.
2. Press ~jPr J or to select the flashing digits as shown.
left right
3.
Press ~ to scroll to A1-04 and
4. Enter the password “1234”.
5.
Press to save the new password.
6. Drive returns to the parameter display.
T Press and scroll to A1-02.
8- Press to display the value set to A1-02. Ifthe first “2” blinks, parameter settings are unlocked.
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Display/Result

-PRMSET- PRG
Select Password

Al1-05= 1234

-> (0~9999)

0
FWD M

Table 5.3 Check to see if A1-02 is locked (continuing from step 10 above)

Step

Table 5.4 Enter the Password to Unlock Parameters (continuing from

Display/Result
-PRMSET- PRG
Control Method
Al-gg= 2 *2*
Open Loop Vector
fwd N =2

“02” flashes

1 Programming 1

step 3 above)

Display/Result

-PRMSET- PRG
Initialization

01-00= 0

Select Language

FWD

-PRMSET- PRG
Select Language

A1-00= 0 *o*
English
FWD
“00” flashes

-PRMSET- PRG

Enter Password
Al1-02 = 0
0~9999
(0-999)

FWD ~ 4

-PRMSET- PRG

Enter Password
A1-04 = 1234
0~9999
(0-2999)

FwD ~ 4

Entry Accepted

-PRMSET- PRG

Enter Password
Al1-02 = 0
0~9999
(0-999)

FWD ~ 4

-PRMSET- PRG
Control Method

Al-[ijg= 2 *2*
Open Loop Vector

FWD 1 -4

-PRMSET- PRG
Control Method

A1-02= @ *2*
Open Loop Vector

FWD ©n -4
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5.1 A: Initialization

Step Display/Result

-PRMSET-  PRG
Control Method
0 A1-02= 0 *2*
: Use A or ~ to change the value if desired (though changing the control mode at this point is not typically done). VIF ?;"“0'
FWD M

VIt

10.

Press to save the setting, or press  ~ to return to the previous display without saving changes. Entry Accepted
-PRMSET- PRG
Control Method

11. The display automatically returns to the parameter display. A1-02 0 *0*

VIF Control

FWD

Note: Parameter settings can be edited after entering the correct password. Performing a 2-wire initialization resets the password to
“0000”. Reenter the password to parameter A1-05 after drive initialization.

¢ A2: User Parameters

m A2-01 to A2-32: User Parameters 1to 32

The user can select up to 32 parameters and assign them to parameters A2-01 through A2-32 to provide quicker access
by eliminating the need to scroll through multiple menus. The User Parameter list can also save the most recently edited
parameters.

No. Parameter Name Setting Range Default
A2-01 to A2-32 User Parameters 1 to 32 A1-00 to 04-16 Determined by A1-02

Saving User Parameters

To save specific parameters to A2-01 through A2-32, set parameter A1-01 to 2 to allow access to all parameters, then
enter the parameter numberto one ofthe A2-DD parameters to assign it to the list of User Parameters. Finally, set A1-01
to 1to restrict access so users can only set and refer to the parameters saved as User Parameters.

m A2-33: User Parameter Automatic Selection

Determines whether recently edited parameters are saved to the second halfofthe User Parameters (A2-17 to A2-32) for
quicker access.

No. Parameter Name Setting Range Default

A2-33 User Parameter Automatic Selection Oorl 1
Setting 0: Do not save list of recently viewed parameters.
Set A2-33 to 0to manually select the parameters listed in the User Parameter group.
Setting 1: Save history of recently viewed parameters.

Set A2-33 to 1to automatically save recently edited parameters to A2-17 through A2-32. A total of 16 parameters are
saved with the most recently edited parameter setto A2-17, the second most recently to A2-18, and so on. Access the
User Parameters using the Setup Mode of the digital operator.
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5.2 b: Application
5.2 b: Application

¢ Dbl1: Operation Mode Selection

m b1-01: Speed Reference Selection
Selects the frequency reference source for the REMOTE mode.

NOTICE: Always turn offthe RUN command before changing the setting of parameters d1-18 (Speed Reference Selection Mode), b1l-
01 (Speed Reference Selection), or H1-T T (Multi-Function Digital Inputs). Ifthe RUN command is on when changing any of these
settings, the motor may unexpectedly start running, and could result in injury.

Note: 1. Ifan Up/Down command is input to the drive but the speed reference entered is 0 or below the minimum frequency, the RUN
indicator LED on the digital operator will light.
2. Press the LO/RE key to set the drive to LOCAL and use the digital operator keypad to enter the speed reference.

No. Parameter Name Setting Range Default
b1-01 Speed Reference Selection Oto 3 0
Setting 0: Operator keypad
When b1-01 = 0, the user can enter the speed reference in the following ways:

» Switch between the speed references set to the d1-DD parameters according to the speed reference priority (d1-18)
and multi-function digital input terminal settings. For more detailed instructions, referto d1: Speed Reference on
page 154.

* Enter the speed reference directly using the digital operator keypad.

Instructions on changing speed reference settings can be found in The Drive and Programming Modes on page 82.

Setting 1: Terminals (analog input terminals)

If source ofthe speed reference is assigned to the control terminals (b1-01 = 1), then d1-18 will automatically be setto 0
so the drive uses multi-speed references d1-01 to d1-08. With this setting, the analog input terminal can be used to set the
speed reference. The drive will look to analog input terminals Al or A2 for the speed reference (provided parameter H3-
02 or H3-10 must be setto “0”, assigning terminal Al or A2 respectively to the speed reference). Parameter d1-18 is to
be setto 0. Refer to d1: Speed Reference on page 154 for more detailed.

Terminals Al and A2 can accept a voltage signal to supply the speed reference to the drive. Table 5.5 shows the
parameter settings and voltage levels required for each terminal.

Table 5.5 Analog Input Settings for Speed Reference Using Voltage Signals

Parameter Settings

Terminal Signal Level i i i X i i Notes
Signal Level Selection Function Selection Gain Bias
)
0to 10 Vdc H3-01 =0 -02 = =
Al H3-02 =0 . H3-03 H3-04 8
-10 to +10 Vdc H3-01 =1 (speed reference bias) 8
0to 10 Vdc H3-09 = 0 -10 = o
A2 Hs-10=0 H3-11 H3-12 1]
-10 to +10 Vdc H3-09 = 1 (speed reference bias) o
g
Setting 2: MEMOBUS/Modbus Communications g

When b1-01 = 2, the speed reference is given to the drive using MEMOBUS/Modbus register 0002H. Setting the speed LL, 5
reference from MEMOBUS/Modbus requires setting parameter d1-18 to 0.
Note: Be sure to program the digital inputs for speed selection and set parameter b1-02 to 0 when switching the preset speeds set in the

d1-DD parameters via MEMOBUS/Modbus. Select the desired speed by switching these digital inputs using the MEMOBUS/
Modbus operation command (0001H).

Setting 3: Option card
When b1-01 = 3, the drive looks to a serial network option card for the speed reference. Setting the speed reference from
a communication option card requires parameter d1-18 to be setto 0.
Note: 1. Be sure to program the digital inputs for speed selection and set parameter b1-01 to 0 when switching the preset speeds set in the d1-
0O O parameters via a communication option card. Select the desired speed by switching these digital inputs using the drive operation
command (refer to the option card manual for details).

2. Ifthe speed reference source is set for Option PCB (b1-01 = 3), but an option board is not installed, an oPE05 Operator Programming
Error will be displayed on the digital operator and the drive will not run.
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5.2 b: Application

m bl-02: Up/Down Command Selection

Determines he Up/Down command source in the REMOTE mode. Wire the motor so the elevator goes up when an Up
command is issued.

No. Parameter Name Setting Range Default
b1-02 Up/Down Command Selection Oto3 1

Setting 0: Operator
Allows the user to enter Up/Down commands from the digital operator. Use this setting when performing a test run only.
Setting 1: Control Circuit Terminal

Up/Down commands are issued from the control circuit terminals. This is the standard setting used in most elevator
applications.

Setting 22 MEMOBUS/Modbus Communications

This setting requires entering the Up/Down commands via serial communications by connecting the RS-485/422 serial
communication cable to control terminals R+, R-, S+, and S- on the removable terminal block. Referto MEMOBUS/
Modbus Configuration on page 368 for instructions.

Setting 3: Option Card

This setting requires entering the Up/Down commands via the communication option card by plugging a communication
option card into the CN5-A port on the control board. Refer to the option card manual for instructions on integrating the
drive into the communication system.

Note: 1fb1-02 is setto 3, but an option card is not installed in CN5-A, an oPEO5 operator programming error will be displayed on the
digital operator and the drive will not run.

m b1-03: Stopping Method Selection
Selects how the drive stops the motor when the Up/Down command is removed or when a Stop command is entered.

No. Parameter Name Setting Range Default
b1-03 Stopping Method Selection Oor1 0

Setting 0: Ramp to stop

Ramps the motor to stop at the deceleration ramp set in C1-02. The actual time required for deceleration may vary by
load conditions (mechanical loss, inertia).

Setting 1: Coast to stop
The drive will shut off output to the motor and allow it to coast freely to stop when the Up/Down command is removed.
m b1-06: Digital Input Reading
Defines how the digital inputs are read.
No. Name Setting Range Default
b1-06 Digital Input Reading Oor1 1

Setting 0: Read once

The state of a digital input is read once. Ifthe state has changed, the input command is immediately processed. With this
setting the drive responds more quickly to digital inputs, but a noisy signal could cause erroneous operation.

Setting 1: Read twice

The state of a digital input is read twice. The input command is processed only if the state does not change during the
double reading. This reading process is slower than the “Read once” process, but it is more resistant to noisy signals.
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m bl-08: Up/Down Command Selection while in Programming Mode

As a safety precaution, the drive will not normally respond to an Up/Down command input when the digital operator is
being used to adjust parameters in the Programming Mode (Verify Menu, Setup Mode, Parameter Settings Mode, and
Auto-Tuning Mode). If required by the application, set b1-08 to allow the drive to run while in the Programming Mode.

No. Parameter Name Setting Range Default

b1-08 Up/Down command Selection while in Programming Mode O0to 2 1

Setting 0: Disabled

An Up/Down command is not accepted while the digital operator is in the Programming Mode.

Setting 1: Enabled

An Up/Down command is accepted in any digital operator mode.

Setting 2: Prohibit programming during run

It is not possible to enter the Programming Mode as long as the drive output is active. The Programming Mode cannot be
displayed during Run.

m bl-14: Phase Order Selection

Sets the phase order for drive output terminals U/T1, V/T2, and W/T3. Switching motor phases will reverse the direction
of the motor. Use this parameter to switch the direction ofthe Up and Down commands.

No. Parameter Name Setting Range Default
b1-14 Phase Order Selection Oor1l 0
Setting 0: Standard phase order (U-V-W)
Setting 1: Switched phase order (U-W-V)

Note: 1. Ifusing aclosed loop control mode such as CLV (A1-02 = 3) or CLV/PM (A1-02 = 7) and parameter b1-14 is changed, be sure to also
change the direction of the motor encoder (F1-05) to match the direction ofthe Up and Down commands.
2. IfCLV/PM is used, also perform encoder offset Auto-Tuning.

¢ Db2: Magnetic Flux Compensation
m b2-08: Magnetic Flux Compensation Value

Sets the magnetic flux compensation at start as a percentage ofthe no-load current value (E2-03). This function allows
for the development of more flux to facilitate starting machines that require high starting torque or motors with a large
rotor time constant.

No. Name Setting Range Default
b2-08 Magnetic Flux Compensation Value 0 to 1000% 0%

When an Up/Down command is issued, the DC current level injected into the motor changes linearly from the level setto
b2-08 to the level setto E2-03 within the time set to b2-03.

The level ofthe DC current injected to the motor is limited to 80% ofthe drive rated current or to the motor rated current,
whichever value is smaller.

Note: 1. 1fb2-08 is set below 100%, it can take a relatively long time for flux to develop.
2. 1fb2-08 is set to 0%, the DC current level will be the DC Injection current set to S1-02.
3. As DC Injection can generate a fair amount of noise, b2-08 may need to be adjusted to keep noise levels acceptable.
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¢ Db4: Delay Timers

The timer function is independent of drive operation and can delay the switching of a digital output triggered by a digital
input signal and help eliminate chattering switch noise from sensors. An on-delay and off-delay can be set separately.

To enable the timer function, set a multi-function inputto Timer input (H1-DD=18) and set a multi-function output to
Timer output (H2-DD=12). Only one timer can be used.

m b4-01, b4-02: Timer Function On-Delay, Off-Delay Time

b4-01 sets the on-delay time for switching the timer output. b4-02 sets the off-delay time for switching the timer output.

No. Name Setting Range Default
b4-01 Timer Function On-Delay Time 0.0 to 3000.0 s 0.0s
b4-02 Timer Function Off-Delay Time 0.0 to 3000.0 s 0.0s

m Timer Function Operation

The timer function switches on when the timer function input closes for longer than the value setto b4-01. The timer
function switches off when the timer function input is open for longer than the value set to b4-02. Figure 5.2 illustrates
the timer function operation:

Multi-function Contact On (Closed)
Input: Timer Function ON I_I I/I I_I oN l ]J. ]1 1 Off (Open)
Multi-function Contact
Output: Timer Function 1 On (Closed)
Off (Open)

Mo» [ 1—}

b4-02 b4-01

Figure 5.2 Timer Operation

¢ Db6: Dwell Function

The Dwell function temporarily holds the frequency reference at a predefined value for a set time then continues
accelerating or decelerating.

Figure 5.3 shows how the Dwell function works.

Note: Setthe stopping method to "Ramp to Stop" (b1-03 = 0) to use the Dwell function.

Figure 5.3 Dwell Function at Start and Stop
m b6-01, b6-02: Dwell Speed, Dwell Time at Start

Parameter b6-01 determines the speed that is held or the time set in b6-02 during acceleration.

No. Name Setting Range Default
b6-01 Dwell Speed at Start 0.0 to 100.0% <1> 0.0%
b6-02 Dwell Time at Start 0.0 to 10.0 s 0.0s

<1> A setting of 100% is equal to the maximum speed.
m Db6-03, b6-04: Dwell Speed, Dwell Time at Stop

Parameter b6-03 determines the speed that is held for the time set in b6-04 during deceleration.

No. Name Setting Range Default
b6-03 Dwell Speed at Stop 0.0 to 100.0% <1> 0.0%
b6-04 Dwell Time at Stop 0.0 to 100 s 0.0s

<1> A setting of 100% is equal to the maximum speed.
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¢ b7: Droop Control (CLV/PM)

Droop control automatically balances the load level between two motors driving the same load. Droop control must be
activated in one ofthe drives controlling these motors. The drive in which Droop control is activated shifts the load from
one motor to another by automatically reducing the speed when the torque reference rises, and automatically increasing
the speed when the torque reference falls.

Note: Disable Inertia Compensation (n5-01 = 0) whenever using Droop control.
m b7-01: Droop Control Gain

Sets the amount of speed reduction when the torque reference is 100%. The gain is set as a percentage of the maximum
output speed. A setting of 0.0% disables the Droop control function.

No. Parameter Name Setting Range Default
b7-01 Droop Control Gain 0.0 to 100.0% 0.0%

Figure 5.4 Droop Control Gain
m b7-02: Droop Control Delay Time
Adjusts the responsiveness of Droop control. Reduce the setting ifthe reaction time is too long, and increase it if hunting

occurs.

No. Parameter Name Setting Range Default
b7-02 Droop Control Delay Time 0.03 to 2.00 s 0.05 s

¢ Db8: Energy Saving

The Energy Saving function can significantly increase the efficiency of an IPM motor.

Note: The Energy Saving function should be used only with a Yaskawa IPM motor.

m b8-01: Energy Saving Control Selection

Enables or disables the Energy Saving function.
No. Parameter Name Setting Range Default
b8-01 Energy Saving Control Selection Oor1l 0

Setting 0: Disabled
Setting 1: Enabled

m Db8-16: Energy Saving Control Constant (Ki)

Enter the Energy Saving value (Ki) as specified on the motor nameplate (for IPM motors only).

No. Name Setting Range Default
b8-16 Energy Saving Control Constant (Ki) 0.00 to 2.00 0.10

m Db8-17: Energy Saving Control Constant (Kt)

Enter the Energy Saving value (Kt) as specified on the motor nameplate (for IPM motors only).

No. Name Setting Range Default
b8-17 Energy Saving Control Constant (Kt) 0.00 to 2.00 1.00
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5.3 C: Tuning

C parameters set the characteristics for acceleration, deceleration, and Jerk. Other parameters in the C group cover
settings for slip compensation, torque compensation, and carrier frequency.

¢ C1: Acceleration and Deceleration Ramps

m C1-01 to C1-08: Accel, Decel Ramps 1to 4

Four different sets of acceleration and deceleration times can be set in the drive by digital inputs, motor selection, or
switched automatically. Acceleration ramp parameters always set the ramp or time to accelerate from 0 to the maximum
speed. Deceleration ramp parameters always set the ramp or time to decelerate from the maximum speed to 0. C1-01 and
C1-02 are the default active accel/decel settings.

No. Parameter Name Setting Range Default
C1-01 Acceleration Ramp 1
C1-02 Deceleration Ramp 1
C1-03 Acceleration Ramp 2
C1-04 Deceleration Ramp 2
C1-05 Acceleration Ramp 3(Motor 2 Accel Time 1) 000 10/600.00 s <1> 190 s<l>
C1-06 Deceleration Ramp 3(Motor 2 Decel Time 1)
C1-07 Acceleration Ramp 4(Motor 2 Accel Time 2)
C1-08 Deceleration Ramp 4(Motor 2 Decel Time 2)

<1> The setting range and default value depend on the display units set in parameter 01-03. 1f 01-03 is set between 0 and 4, the time required to go
from 0% speed to 100% maximum speed is expressed in seconds. If01-03 is setto 5 or 6, then setting units will appear in m/s2or ft/s2. If the
drive is in V/fcontrol mode the accel/decel ramps can be set in seconds only.

Switching Acceleration Ramps by Digital Input

Accel/decel ramps 1are active by default if no input is set. The accel/decel ramps 2, 3, and 4 can be activated by digital
inputs (H1-DD =7 and 1A) as explained in Table 5.6.

Table 5.6 Accel/Decel Ramp Selection by Digital Input

Accel/Decel Ramp Sel. 1 Accel/Decel Ramp Sel. 2 Active Ramps
ni-nn=7v ni-nn =1A Acceleration Deceleration
0 0 C1-01 C1-02
0 C1-03 C1-04
0 C1-05 C1-06
C1-07 C1-08

Figure 5.5 shows an operation example for changing accel/decel ramps. The example below requires that the stopping
method be set for “Ramp to stop” (b1-03 = 0).

Decel Ramp 1 Decel Ramp 2 Decel Ramp 3

(C1-02) De n4R 2 Accel Ramp 3 (C1-06) Decel Ramp 4
/IAccel Ramp 2 (C1-04) (C1-05) ! (C1-08)
Output
(C1-03) ! \ 1JAceel Ramp 4 | Decel Ramp 1
(C1-07) (€1-02)
Time
ON OFF
Up/Down ON OFF ON ON
command
ON OFF ON

Accel/Decel Ramp Selection 1
(Terminals S3 to S8, N1-MMN = “7")

ON
Accel/Decel Ramp Selection 2
(Terminals S3to S8, M1-NN = “1A")

Figure 5.5 Timing Diagram of Accel/Decel Ramp Change
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Switching Acceleration and Deceleration Times by Motor Selection

When switching between motor 1and 2 using a digital input (H1-DD= 16), parameters C1-01 to C1-04 become accel/
decel times 1and 2 for motor 1, while C1-05 to C1-08 become accel/decel times 1and 2 for motor 2. Accel/decel times
land 2 can be switched for each motor using a digital inputs setto H1-DD = 7 like shown in Table 5.7.

Note: 1. The motor 2 selection function cannot be used when PM motor is used.
The digital input setting “Accel/Decel time 2 selection” (H1-DD = 1A) cannot be used together with motor 1/2 switching. Trying to
do so triggers an oPEO3 error, indicating a contradictory multifunction input settings.
3. The acceleration rate switch is disabled if the S3-21 “Dwell 2 End Speed” is set to any other value other than 0.

Table 5.7 Motor Switching and Accel/Decel Time Combinations

. Motor 1 Selected (Terminal set to N1-MM=16 OFF) Motor 2 Selected (Terminal set to M1-MM=16 ON)
Accel/Decel Time 1 (M1-NN =7)
Accel Decel Accel Decel
Open C1-01 C1-02 C1-05 C1-06
Closed C1-03 C1-04 C1-07 C1-08

Switching Accel/Decel Ramps by a Speed Level

The drive can switch between different acceleration and deceleration ramps automatically. The drive will switch from
accel/decel ramp 4 in C1-07 and C1-08 to the default accel/decel ramp in C1-01 and C1-02 when the output speed
exceeds the speed level set in parameter C1-11. When it falls below this level, the accel/decel ramps are switched back.
Figure 5.6 shows an operation example.

Note: 1. Acceleration and deceleration ramps selected by digital inputs have priority over the automatic switching by the speed level setto C1-
11. For example, if accel/decel ramp 2 is selected, the drive will use this time only and not switch from accel/decel ramp 4 to the
selected one.

2. The acceleration rate switch is disabled ifthe S3-21 (Dwell 2 End Speed) is set to any other value other than 0.

Output Speed

c1-07 C1-01 C1-02 c1-08
setting  setting setting  setting

When the output speed > C1-11, drive uses Accel/Decel Ramp 1 (C1-01, -02)
When the output speed < C1-11, drive uses Accel/Decel Ramp 2 (C1-07, -08)

Figure 5.6 Accel/Decel Switching Speed
m C1-11: Accel/Decel Switching Speed

Sets the speed at which the drive switches between accel/decel ramp settings. Refer to Switching Accel/DecelRamps by
a Speed Level onpage 145.

No. Parameter Name Setting Range Default
C1-11 Accel/Decel Switching Speed 0.0 to 100.0% 0.0%

Note: Setting C1-11 to 0.0% disables this function.
m C1-09: Emergency Stop Ramp

Sets a special deceleration used when a select group of faults occur or when closing a digital input configured asH1-DD
= 15 (N.O. input) or 17 (N.C. input). A momentary closure ofthe digital input will trigger the Emergency Stop operation;
it does not have to be closed continuously. The drive cannot be restarted after initiating an Emergency Stop operation
until after completing deceleration, clearing the Emergency Stop input, and cycling the Up/Down command.

An Emergency Stop can be selected as the action the drive should take when certain faults occur, such as L8-03
(Overheat Pre-Alarm Operation Selection).

No. Parameter Name Setting Range Default
C1-09 Emergency Stop Ramp 0.0 to 600.0 s <1> 150 s <1>
<1> The setting range and default value depend on the display units set in parameter 01-03. If 01-03 is set between 0 and 4, the time required to go

from 0% speed to 100% maximum speed is expressed in seconds. I1f 01-03 is set to 5 or 6, then setting units will appear in m/s2 or ft/s2. If the
drive is in V/f control mode, the Emergency stop ramp can be set in seconds only.

NOTICE: Rapid deceleration can trigger an overvoltage fault. The drive output shuts off when faulted and the motor coasts. Set an
appropriate Emergency Stop time to C1-09 to avoid this uncontrolled motor state and to ensure that the motor stops quickly and safely.
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m C1-10: Accel/Decel Setting Resolution

Determines the units for the acceleration and deceleration ramps set to C1-01 through C1-09 using parameter C1-10.

No. Parameter Name Setting Range Default
C1-10 Accel/Decel Setting Resolution Oorl 0

Setting 0: Two decimal places
Setting 1: One decimal place

m C1-12/C1-13: Motor 2 Acceleration Time/Motor 2 Deceleration Time

Sets the accel/decel time when motor 2 has been selected using one of the multi-function input terminals (H1-DD=16).

No. Parameter Name Setting Range Default
C1-12 Motor 2 Acceleration Time 0.00 to 600.00 s 1.00
C1-13 Motor 2 Deceleration Time 0.00 to 600.00 s 1.00

m C1-15: Inspection Deceleration Ramp

Sets the deceleration ramp during Inspection Run. Referto Inspection Operation on page 109 for details.

No. Parameter Name Setting Range Default
C1-15 Inspection Deceleration Ramp 0.00 to 2.00 s <1> 0.00 s <1>

<1> The setting range and default value depend on the display units set in parameter 01-03. 1f 01-03 is set between 0 and 4, the time required to go
from 0% speed to 100% maximum speed is expressed in seconds. 1f01-03 is setto 5 or 6, then setting units will appear in m/s2or ft/s2. If the
drive is in V/f control mode, the inspection deceleration ramp can be set in seconds only.

¢ C2: Jerk Settings

Jerk settings set the transition between acceleration rates. Adjust them to smooth outjerks or shocks that occur when the
speed is changed.

m C2-01 to C2-05: Jerk Settings

C2-01 through C2-05 set separate jerks for each section ofthe acceleration or deceleration.

No. Parameter Name Setting Range Default
C2-01 Jerk at Accel Start
C2-02 Jerk at Accel End
C2-03 Jerk at Decel Start 0.00 to 10.00 s <1> 0.50 s <1>
C2-04 Jerk at Decel End
C2-05 Jerk below Leveling Speed

<1> The setting range and default value depend on the display units set in parameter 01-03. 1f 01-03 is set between 0 and 4, the time required to go
from 0% speed to 100% maximum speed is expressed in seconds. If01-03 is setto 5 or 6, then setting units will appear in m/s2or ft/s2.

Time
Figure 5.7 Jerk Settings

When 01-03 is setto between 0 and 4, the jerk settings are expressed in seconds. Then the actual accel/decel time
including jerk settings can be calculated as follows:

Actual accel ramp = accel ramp setting + (C2-01 + C2-02) / 2
Actual decel ramp = decel ramp setting + (C2-03 + C2-04) / 2
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* C3: Slip Compensation

The Slip Compensation function improves the speed accuracy of an induction motor. By adjusting the output speed in
accordance with the motor load, it compensates the slip and makes the motor speed equal to the speed reference.

Note: Perform Auto-Tuning and make sure that the motor rated current (E2-01), the motor rated slip (E2-02), and the no-load current
(E2-03) have all been set properly before making any adjustments to slip compensation parameters.

m C3-01: Slip Compensation Gain

Sets the gain for the motor slip compensation function. Although this parameter rarely needs to be changed, adjustments
may be necessary under the following circumstances:

« Increase the setting ifthe motor at constant speed is slower than the speed reference.
« Decrease the setting ifthe motor at constant speed is faster than the speed reference.

No. Parameter Name Setting Range Default

C3-01 Slip Compensation Gain 0.0to 2.5 1.0
m C3-02: Slip Compensation Primary Delay Time

Adjusts the filter on the output side ofthe slip compensation function. Although this parameter rarely needs to be
changed, adjustment may help in the following situations:

« Decrease the setting when the slip compensation response is too slow.
« Increase this setting when speed is unstable.

No. Parameter Name Setting Range Default

C3-02 Slip Compensation Primary Delay Time 0 to 10000 ms 2000 ms

m C3-03: Slip Compensation Limit
Sets the upper limit for the slip compensation function as a percentage of the motor rated slip (E2-02).

No. Parameter Name Setting Range Default

C3-03 Slip Compensation Limit 0 to 250% 200%

The slip compensation limit is constant throughout the constant torque range (speed reference < E1-06). In the constant
power range (speed reference > E1-06), it is increased based on C3-03 and the output speed as shown in Figure 5.8.

Base Maximum
Frequency Frequency

Figure 5.8 Slip Compensation Limit
m C3-04: Slip Compensation Selection during Regeneration
Enables or disables slip compensation during regenerative operation.

This function does not operate when the output frequency is too low, regardless of whether it has been enabled.

No. Parameter Name Setting Range Default

C3-04 Slip Compensation Selection during Regeneration 0to2 0
Setting 0: Disabled
Slip compensation is not provided. The actual motor speed might be higher than the speed reference.
Setting 1: Enabled (6 Hz and above)
Slip compensation is enabled during regenerative operation. It will not be active at output frequencies below 6 Hz.
Setting 2: Enabled (compensation provided wherever possible)

Slip compensation is enabled during regenerative operation and at frequencies as low as 2 Hz. The drive uses the motor
rated slip setto E2-02 to automatically calculate the frequency range where compensation will be disabled.

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual 147

Parameter Details



5.3 C: Tuning

m C3-05: Output Voltage Limit Operation Selection
Determines ifthe motor flux reference is automatically reduced when output voltage reaches the saturation range.

Ifthe input power supply voltage is low or the motor has a high voltage rating, this function improves the speed precision
when moving heavy loads at high speeds. When selecting the drive, remember that the reduction in flux causes a slightly
higher current at high speed when this function is enabled.

No. Parameter Name Setting Range Default
C3-05 Output Voltage Limit Operation Selection Oorl Determined by A1-02

Setting 0: Disabled
Setting 1: Enabled

m C3-21: Motor 2 Slip Compensation Gain
Used to improve speed accuracy for motor 2. Functions in the same way that C3-01 functions for motor 1

Adjust this parameter only after the motor rated current (E4-01), motor rated slip (E4-02), and the motor no-load current
(E4-03) have all been set.

Referto C3-01: Slip Compensation Gain onpage 147 for details on adjusting this parameter.

No. Parameter Name Setting Range Default
C3-21 Motor 2 Slip Compensation Gain 0.0to 25 Determined by E3-01

Note: Default setting is 0.0 in V/fControl (A1-02 = 0). Default setting is 1.0 in Open Loop Vector Control (A1-02 = 2) and Closed
Loop Vector Control (A1-02 = 3). In Closed Loop Vector Control, slip compensation gain acts as an adaptable gain.

m C3-22: Motor 2 Slip Compensation Primary Delay Time
Functions for motor 2 in the same way that C3-02 functions for motor 1
Referto C3-02: Slip Compensation Primary Delay Time on page 147 for instructions on how to adjust this parameter.

No. Parameter Name Setting Range Default

C3-22 Motor 2 Slip Compensation Primary Delay Time 0 to 10000 ms Determined by A1-02

Note: The default for V/f Control (A1-02 = 0) is 2000 ms. The default for Open Loop Vector Control (A1-02 = 2) is 200 ms.

m C3-23: Motor 2 Slip Compensation Limit

Sets the upper limit for the slip compensation function as a percentage of the motor rated slip (E4-02).

No. Parameter Name Setting Range Default
C3-23 Motor 2 Slip Compensation Limit 0 to 250% 200%

The slip compensation limit is constant throughout the constant torque range (frequency reference < E3-06). In the
constant power range (frequency reference > E3-06), it is increased based on C3-23 and the output frequency as shown in
the following diagram.

Base Maximum
Frequency Frequency

Figure 5.9 Slip Compensation Limit
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¢ C4: Torque Compensation

The torque compensation function compensates for insufficient torque production at start-up or when a load is applied.

Note: Setthe motor parameters and V/f pattern properly before setting torque compensation parameters.
m C4-01: Torque Compensation Gain

Sets the gain for the torque compensation function.

No. Parameter Name Setting Range Default

C4-01 Torque Compensation Gain 0.00 to 2.50 1.00

Torque Compensation in V/f:

The drive calculates the motor primary voltage loss using the output current and the line to line resistance (E2-05) and
then adjusts the output voltage to compensate insufficient torque at start or when load is applied. The effects ofthis
voltage compensation can be increased or decreased using parameter C4-01.

Torque Compensation in OLV:

The drive controls the motor excitation current (d-Axis current) and torque producing current (g-Axis current) separately.
Torque compensation affects the torque producing current only. C4-01 works as a factor ofthe torque reference value that
builds the torque producing current reference.

Adjustment

Although this parameter rarely needs to be changed, it may be necessary to adjust the torque compensation gain in small
steps of 0.05 in the following situations:

« Increase this setting when using a long motor cable.
« Decrease this setting when motor oscillation occurs.

Adjust C4-01 so that the output current does not exceed the drive rated current.
Note: Refrain from adjusting torque compensation in Open Loop Vector Control, as it can have a negative effect on torque accuracy.
m C4-02: Torque Compensation Primary Delay Time

Sets the delay time used for applying torque compensation.

No. Parameter Name Setting Range Default
C4-02 Torque Compensation Primary Delay Time 0to 60000 ms Determined by A1-02
Adjustment

Although C4-02 rarely needs to be changed, adjustments may be necessary in the following situations:

« Increase this setting if the motor vibrates.
« Decrease this setting if the motor responds too slowly to changes in the load.

m C4-03: Torque Compensation at Forward Start

Sets the amount oftorque at start in the forward direction to improve motor performance during start with a heavy load.
Compensation is applied using the time constant set in parameter C4-05. Enable this function when the load pulls the
motor in reverse when starting with a Forward Up/Down command. Setting of 0.0% disables this feature.

No. Parameter Name Setting Range Default
C4-03 Torque Compensation at Forward Start 0.0 to 200.0% 0.0%

m C4-04: Torque Compensation at Reverse Start

Sets the amount oftorque reference at start in the reverse direction to improve motor performance during start with heavy
load. Compensation is applied using the time constant set in parameter C4-05. Enable this function ifthe load pulls the
motor in the forward direction when starting with a Reverse Up/Down command. Setting 0.0% disables this feature.

No. Parameter Name Setting Range Default
C4-04 Torque Compensation at Reverse Start -200.0 to 0.0% 0.0%

m C4-05: Torque Compensation Time Constant

Sets the time constant for applying the torque compensation at start that is set to C4-03 and C4-04.

No. Parameter Name Setting Range Default
C4-05 Torque Compensation Time Constant 0 to 200 ms 10 ms
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m C4-07: Motor 2 Torque Compensation Gain
Functions for motor 2 in the same way that C4-01 functions for motor 1

Referto C3-01: Slip Compensation Gain on page 147 for details on adjusting this parameter.

No. Parameter Name Setting Range Default
C4-07 Motor 2 Torque Compensation Gain 0.00 to 2.50 1.00

¢ Cb: Speed Control Loop

The Speed Control Loop controls the motor speed in CLV and CLV/PM control modes. It adjusts torque reference in
order to minimize the difference between speed reference and actual motor speed.

Torque limits

Figure 5.10 Speed Control Block Diagram
m Adjusting the Speed Control Loop Parameters
Perform Auto-Tuning and set up all motor data correctly prior to adjusting Speed Control Loop parameters.

Analog output signals should be used to monitor the speed reference after softstarter (U1-16) and the motor speed (U1-
05) when adjusting the Speed Control Loop. Refer to H4: Multi-Function Analog Outputs on page 186 for details on
setting up analog output functions.

Generally when tuning the Speed Control Loop, first optimize the Speed Control Loop gain, then adjust the integral time
settings. Always make adjustments with the load connected to the motor.

The drive provides three different gain and integral time settings for the speed loop. They are automatically switched
over ifthe switching speed in parameter C5-07 is set larger than 0% (default: 0% for CLV, 2% for CLV/PM). Ifno
switching speed is defined (C5-07 = 0) the drive will use one set of speed loop parameters only (C5-01/02).

However, in order to achieve adequate performance in all sections of a trip, for the most installations it will be necessary
to use two or all three sets of speed loop settings.

Additional Speed loop settings are provided for Position Lock. Those can be used to prevent rollback especially in
gearless applications.

Also referto C5-01, C5-03, C5-13/ C5-02, C5-04, C5-14: Speed Control Loop Proportional Gain 1, 2, 3/ Speed
Control Loop Integral Time 1, 2, 3 on page 151.

Perform the following steps for adjusting Speed Control Loop parameters:

1. Check parameter C5-07 and set a speed loop setting switching point. For CLV/PM the drive is preset to 2%. For

CLV set C5-07 between 8~10%.

Start atrip and check for any problems like rollback, vibration, overshoot, etc.

Adjust C5-19/20 in order to solve rollback problems During Position Lock right before the motor starts

accelerating. Increase C5-19, then shorten C5-20 if the motor rolls back right after the brake releases. Set them

in the opposite way if vibration occurs. If the rollback can not be eliminated by setting C5-19/10, refer to
parameters S3-01/02 (Position Lock Gains at Start).

4. Adjust C5-03/04 in order to improve the performance at start after Position Lock has been finished. Increase C5-
03, then shorten C5-04 if the speed response is slow. Set them in the opposite way if vibration occurs.

5. Adjust C5-01/02 in order to solve problems that occur at speeds higher than C5-07. Increase C5-01, then
shorten C5-02 if overshoot when reaching the top speed occurs. Set them in the opposite way if vibration
ocCCurs.

6. Adjust C5-13/14 in order to improve the stopping behavior. Increase C5-13, then shorten C5-14 if the landing
accuracy is poor. Adjust them in the opposite way if vibrations occur. If problems can not be resolved by setting
C5-13/14, refer to parameter S3-03 Position Lock Gain at Stop). Note that C5-13/14 settings will not be effective
if the speed reference is set from an analog input.

7. Repeat steps 2 to 6 until the desired riding comfort has been reached. Also refer to Riding Comfort Related
Problems on page 128.

2.
3.
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m C5-01, C5-03, C5-13/ C5-02, C5-04, C5-14: Speed Control Loop Proportional Gain 1, 2, 3/
Speed Control Loop Integral Time 1, 2, 3

These parameters adjust the responsiveness ofthe Speed Control Loop.

No.
C5-01
C5-02
C5-03
C5-04
C5-13
C5-14

Parameter Name
Speed Control Loop Proportional Gain 1
Speed Control Loop Integral Time 1
Speed Control Loop Proportional Gain 2
Speed Control Loop Integral Time 2
Speed Control Loop Proportional Gain 3
Speed Control Loop Integral Time 3

Speed Control Loop Gain Tuning (C5-01, C5-03, C5-13)

Setting Range
0.00 to 300.00
0.000 to 10.000 s
0.00 to 300.00
0.000 to 10.000 s
0.00 to 300.00
0.000 to 10.000 s

Default
Determined by A1-02
Determined by A1-02
Determined by A1-02

0.500 s
Determined by A1-02
Determined by A1-02

The higher this setting, the faster the speed response, although a setting that is too high can lead to oscillation.

Speed Control Loop Integral Time Tuning (C5-02, C5-04, C5-14)

Determines how fast a continuous speed deviation problem is eliminated. A setting that is too long reduces the
responsiveness ofthe speed control. A setting that is too short can cause oscillation.

m C5-06: Speed Control Loop Primary Delay Time Constant

Sets the filter time constant for the time from the speed loop to the torque command output. Increase this setting
gradually in increments of 0.01 for loads with low rigidity or when oscillation is a problem. This parameter rarely needs

to be changed.

No.
C5-06

m C5-07: Speed Control Settings Switching Speed

Parameter Name

Speed Control Loop Primary Delay Time Constant

Setting Range
0.000 to 0.500 s

Default
0.004 s

Sets the speed where the drive should switch between Speed Control Loop proportional gain 1, 2, and 3 (C5-01, C5-03,

and C5-13) as well as between integral time 1, 2, and 3 (C5-02, C5-04, and C5-14).

No.
C5-07

Parameter Name

Speed Control Settings Switching Speed

Switching Between Speed Loop Settings Accel/Decel

Setting Range
0.0 to 100.0%

Default

Determined by A1-02

Switching between speed loop settings helps to achieve optimal performance and riding comfort in all sections of a trip.
If C5-07 is set higher than 0% then the speed loop settings automatically change with the output speed as shown in
Figure 5.11 and Figure 5.12.
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m C5-08: Speed Control Loop Integral Limit
Sets the upper limit for Speed Control Loop output as a percentage ofthe rated torque.

No. Parameter Name Setting Range Default
C5-08 Speed Control Loop Integral Limit 0 to 400% 400%

m C5-16: Speed Control Loop Delay Time during Position Lock

Adjusts the delay applied to the torque reference output from Speed Control Loop during Position Lock. Increase this
setting gradually in increments of 0.01 when vibration is a problem. This parameter rarely needs to be changed.

No. Parameter Name Setting Range Default
C5-16 Speed Control Loop Delay Time during Position Lock 0.000 to 0.500 s 0.000 s

m C5-17, C5-18: Motor Inertia, Load Inertia Ratio

C5-17 and C5-18 determine the ratio ofthe machine inertia and the inertia ofthe motor being used.

No. Parameter Name Setting Range Default
X Determined by C6-01 and
C5-17 Motor Inertia 0.0001 to 600.00 kgm2 02-04
C5-18 Load Inertia Ratio 0.0 to 6000.0 1.0

m C5-19, C5-20: Speed Control Loop P Gain Time, | Time during Position Lock

These parameters adjust the responsiveness of Speed Control Loop during Position Lock. Increase C5-19 and shorten
C5-20 ifthe motor rolls back immediately after the brake releases. Decrease C5-19 and lengthen C5-20 if vibrations
occur.

No. Parameter Name Setting Range Default
C5-19 Speed Control Loop Proportional Gain Time during Position Lock 0.00 to 300.00 Determined by A1-02
C5-20 Speed Control Loop Integral Time during Position Lock 0.000 to 10.000 s 0.100 s

¢ C6: Carrier Frequency

m C6-03: Carrier Frequency

Sets the carrier frequency.

No. Parameter Name Setting Range Default

C6-03 Carrier Frequency 1.0 to 15.0 kHz Determined by 02-04

m C6-06: PWM Method

Determines how the drive should perform pulse width modulation.

No. Parameter Name Setting Range Default

C6-06 PWM Method Oto 2 0

0: 2-phase/3-phase conversion
1: 2-phase modulation

2: 3-phase modulation
Note: The drive rated output current is reduced with setting 2. Contact Yaskawa or a Yaskawa representative for details.

m C6-09: Carrier Frequency during Rotational Auto-Tuning

Determines the carrier frequency while performing Rotational Auto-Tuning. Although this parameter rarely needs to be
changed, when overcurrent problems occur when Auto-Tuning a low impedance motor, it may be helpful to set C6-03 to
a high value before setting C6-09 to 1

No. Parameter Name Setting Range Default

C6-09 Carrier Frequency during Rotational Auto-Tuning Oorl 0

Setting 0: 5 kHz
Setting 1: Same value set to C6-03
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m C6-21: Inspection Operation Carrier Frequency

Sets the carrier frequency during Inspection Run.
No. Parameter Name Setting Range
C6-21 Inspection Operation Carrier Frequency Oor1

Setting 0: Use the value set to C6-03
Setting 1: 2 kHz

m C6-23: Carrier Frequency during Initial Motor Pole Search
Sets the carrier frequency when estimating the initial polarity.

No. Parameter Name Setting Range

C6-23 Carrier Frequency during Initial Motor Pole Search Oor 1

Setting 0: 2 kHz
Setting 1: Use the value set to C6-03

m C6-31: Carrier Frequency during Rescue Operation
Note: Available in drive software PRG: 7016 and later.

Sets the carrier frequency during Rescue Operation.
No. Parameter Name Setting Range

C6-31 Carrier Frequency during Rescue Operation 0,1

0: Use the value set to C6-03
1: 2 kHz
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5.4 d: Reference Settings

5.4 d: Reference Settings

The d parameters determine the speed ofthe elevator including the speed reference and Field Forcing settings for motor
response.

¢ d1: Speed Reference

The d1 parameter group is used to set the speed reference. Switch the multi-function input contact terminals to create a
multi-step speed sequence using the various references set to the d 1 parameters.

m d1-01 to d1-08: Speed References 1to 8

These parameters set speed references 1through 8. Each ofthese speed reference values can be selected using digital
inputs programmed for multi-speed selection (LN 1-MM = 3, 4, 5).

No. Parameter Name Setting Range Default
d1-01 to d1-08 Speed Reference 1to 8 0.00 to 100.00% <1> 0.00% <1>

<1> Setting units and the default setting are determined by parameter 01-03. Refer to Defaults and Setting Ranges by Display Unit Selection (o1-
03) on page 365 for details.

Refer to Multi-Speed Inputs 1, 2 (d1-18 = 0 or 3) on page 106 for details.

m d1-18: Speed Reference Selection Mode
Sets the priority ofthe speed reference inputs.

NOTICE: Always turn offthe RUN command before changing the setting ofparameters d1-18 (Speed Reference Selection Mode), bl-
01 (Speed Reference Selection), or H1-IM T (Multi-Function Digital Inputs). Ifthe RUN command is on when changing any ofthese
settings, the motor may unexpectedly start running, and could resultin injury.

No. Parameter Name Setting Range Default
d1-18 Speed Reference Selection Mode Oto3 1
Setting 0: Use multi-speed references d1-01 to d1-08

Up to eight separate preset speed references can be programmed to the drive using parameters d1-01 through d1-08 and
can be selected using binary coded digital inputs. When d1-18 is setto “0”, parameters d1-19 through d1-23 are not
displayed. Refer to Multi-Speed Inputs 1, 2 (d1-18 = 0 or 3) on page 106 for details.

Setting 1: High speed reference has priority

Six different speeds (d1-19 to d1-23, d1-26) can be programmed to the drive and can be selected using dedicated digital
inputs. Each ofthe speed references setto d1-19 through d1-23 takes priority over the leveling speed set to d1-26. When
d1-18 is setto “1”, parameter d1-01 to d1-08 are not displayed. Refer to Separate Speed Inputs (d1-18 = 1 or 2) on
page 106 for details.

Setting 2: Leveling speed reference has priority

Six different speeds (d1-19 to d1-23, d1-26) can be programmed to the drive and can be selected using dedicated digital
inputs. The leveling speed reference in d1-26, however, takes priority over all other speed references when enabled via
one ofthe multi-function input terminals (H1-DD= 53). When d1-18 is setto “2”, parameters d1-01 to d1-08 are not
displayed. Refer to Separate Speed Inputs (d1-18 = 1 or 2) on page 106 for details.

Setting 3: Use multi-speed references d1-02 to d1-08, no speed selection stops the drive

Up to seven separate preset speed references can be programmed to the drive using parameters d1-02 through d1-08 can
be selected using binary coded digital inputs. When d1-18 is setto “3”, parameters d1-19 through d1-23 are not
displayed. Refer to Multi-Speed Inputs 1, 2 (d1-18 = 0 or 3) on page 106 for details.

m d1-19: Nominal Speed
Sets the nominal speed when a multi-function input terminal is programmed for “Nominal speed” (H1-DD = 50).

No. Name Setting Range Default
d1-19 Nominal Speed 0.00 to 100.00% <1> 100.00% <1>

<1> Setting ranges and defaults vary by the setting units determined by parameter 01-03. Refer to Defaults and Setting Ranges by Display Unit
Selection (01-03) onpage 365 for details.
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m d1-20, d1-21, d1-22: Intermediate Speeds 1to 3

Sets intermediate speeds 1through 3.

No. Name Setting Range Default
d1-20 Intermediate Speed 1 0.00 to 100.00%<1> 0.00% <1>
di-21 Intermediate Speed 2 0.00 to 100.00% <1> 0.00% <1>
d1-22 Intermediate Speed 3 0.00 to 100.00% <1> 0.00% <1>

<1> Setting ranges and defaults vary by the setting units determined by parameter 01-03. Refer to Defaults and Setting Ranges by Display Unit
Selection (01-03) on page 365 for details.

m d1-23: Releveling Speed

Sets the releveling speed when a multi-function input terminal is programmed for “Releveling speed” (H1-DD = 52).

No. Name Setting Range Default
d1-23 Releveling Speed 0.00 to 100.00% <1> 0.00% <1>

<1> Setting ranges and defaults vary by the setting units determined by parameter 01-03. Refer to Defaults and Setting Ranges by Display Unit
Selection (01-03) on page 365 for details.

m d1-24: Inspection Operation Speed

Sets the inspection speed when a multi-function input terminal is programmed for “Inspection speed” (H1-DD = 54). A
description of the inspection speed can be found in Inspection Operation on page 109.

No. Name Setting Range Default
di-24 Inspection Operation Speed 0.00 to 100.00% <1> 50.00% <1>

<1> Setting ranges and defaults vary by the setting units determined by parameter 01-03. Refer to Defaults and Setting Ranges by Display Unit
Selection (01-03) on page 365 for details.

m d1-25: Rescue Operation Speed

Determines the speed during Rescue Operation. Refer to Rescue Operation on page 114 for details.
No. Name Setting Range Default
d1-25 Rescue Operation Speed 0.00 to 100.00% <1> 10.00% <1>

<1> Setting ranges and defaults vary by the setting units determined by parameter 01-03. Refer to Defaults and Setting Ranges by Display Unit
Selection (01-03) on page 365 for details.

m d1-26: Leveling Speed

Sets the inspection speed when a multi-function input terminal is programmed for “Leveling speed” (H1-DD = 53).
No. Name Setting Range Default
d1-26 Leveling Speed 0.00 to 100.00% <1> 8.00% <1>

<1> Setting ranges and defaults vary by the setting units determined by parameter 01-03. Refer to Defaults and Setting Ranges by Display Unit
Selection (01-03) on page 365 for details.

m Motor Switch Selection

When an input terminal selects motor 2 (H1-DD= 16), the drive will operate a second motor using V/f Control. The
drive cannot control motor 2 with OLV, CLV or CLV/PM.

The motor 2 speed reference in d1-27 can also be used to operate motor 1using V/f Control. Refer to Table 5.8 for
combinations of selecting the speed reference for motor 2 and the motor 1/2 selection switch. (H1-DD = 53).

Table 5.8 Speed Reference for Motor 2, Controlling Motor 1 and 2

Contactor/
The value set to d1-27 Speed reference Control mode Accel/Decel ramp S-character/ Jerk Brake sequence Purpose
0.00 speed r,\e/lfz:::cle S0y /fwith motor 1<1> C1-01 to C1-08 C2-01 to C2-05 Available Hoist
not 0.00 d1-27 V /fwith motor 2 C1-12/C1-13 N.A. N.A. Not for hoist

<1> Enter the same values to the E3 and E4 parameters that are set for the E1 and E2 parameters.
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m d1-27: Motor 2 Speed Reference

Sets the speed reference for motor 2.
No. Name Setting Range Default
d1-27 Motor 2 Speed Reference 0.00 to 120.00 Hz 0.00 Hz

Note: 1. The drive will control motor 1 when this parameter is set to 0.00.
2. Setthe accel/decel times in parameters C1-12 and C1-13 when using motor 2.
3. When motor 2 is selected, the following monitors will display values in Hz: U1-01, U1-02, U1-05, U4-19, U4-20.

m d1-28: Leveling Speed Detection Level

When the speed priority selection in d1-18 is setto “0” or “3” and the speed reference value falls below the level set in
d1-28, the drive interprets the selected speed as leveling speed. This parameter must be set to use the Speed Control Loop
setting 3 when d1-18 = 0/3. Refer to C5: Speed Control Loop on page 150 for details.

No. Name Setting Range Default
d1-28 Leveling Speed Detection Level 0.0 to 100.0% 0.0%
m d1-29: Inspection Speed Detection Level

When the speed priority selection in d1-18 is setto “0” or “3"” and the speed reference value is below the level set in d1-
29 but higher than the level set in d1-28, the drive interprets the selected speed as inspection speed. This parameter must
be set to use the Inspection Operation function when d1-18 = 0/3. Refer to Inspection Operation onpage 109 for details.

No. Name Setting Range Default
d1-29 Inspection Speed Detection Level 0.0 to 100.0% 0.0%

¢ d6: Field Forcing
Field Forcing

The Field Forcing function compensates the delaying influence ofthe motor time constant when changing the excitation
current reference. Field Forcing can improve the motor responsiveness. It is ineffective during DC Injection Braking.

m d6-03: Field Forcing Selection
Enables or disables the Field Forcing function.

No. Parameter Name Setting Range Default
d6-03 Field Forcing Selection Oor1l 0

Setting 0: Disabled
Setting 1: Enabled

m d6-06: Field Forcing Limit
Sets the maximum level at which the Field Forcing function can boost the excitation current reference. The value is set as
a percentage ofthe motor no load current. This parameter does not normally need to be changed.

No. Parameter Name Setting Range Default
d6-06 Field Forcing Limit 100 to 400% 400%
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5.5 E: Motor Parameters

E parameters cover V/f pattern and motor data settings.

¢ E1: V/f Pattern

m E1-01: Input Voltage Setting

Adjusts the levels of some protective features ofthe drive (overvoltage, Stall Prevention, etc.). Set this parameter to the
nominal voltage ofthe AC power supply.

NOTICE: Setparameter E1-01 to match the input voltage ofthe drive. The drive input voltage (not motor voltage) mustbe setin E1-01
for the protective features to function properly. Failure to set the correct drive input voltage will result in improper drive operation.

No. Parameter Name Setting Range Default

E1-01 <1> Input Voltage Setting 155 to 255 V 200 vV

<1> Values shown here are specific to 200 V class drives; double the values for 400 V class drives.

E1-01 Related Values
For 400 V class drives, the input voltage setting determines the undervoltage detection levels.

Approximate Values
Setting Value of (App )

Voltage i i i
E1-01 . Braking Transistor Uv Detection Level
ov Detection Level Operation Level <1> (L2-05)
200 V Class All settings 410 V 394V 190 vV
setting > 400 V 820 V 788 V 380 V
400 V Class
setting < 400 V 820 V 788 V 350 V

<1> The braking transistor operation levels are valid for the internal braking transistor ofthe drive. When using an external CDBR braking chopper,
refer to the instruction manual ofthat unit.

m E1-03: V/f Pattern Selection

No. Parameter Name Setting Range Default
E1-03 V /f Pattern Selection F F

Note: Parameter is not reset to the default value when the drive is initialized using A1-03.

m V/f Pattern Settings E1-04 to E1-13
Figure 5.13 illustrates the V/f pattern setting.

NOTICE: The motor may require more acceleration torque with drive operation than with a commercial power supply. Set a proper V/f
pattern by checking the load torque characteristics of the elevator to be used with the motor.

No. Parameter Name Setting Range Default
E1-04 Maximum Output Frequency 10.0 to 120.0 Hz <1> <2>
E1-05 Maximum Voltage 0.0 to 255.0 V <3> 190.0 V <3>
E1-06 Base Frequency 0.0 to 120.0 Hz <2>
E1-07 Middle Output Frequency 0.0 to 120.0 Hz 3.0 Hz
E1-08 Middle Output Frequency Voltage 0.0 to 255.0 V <3> <2><3><4>
E1-09 Minimum Output Frequency 0.0 to 120.0 Hz <2>
E1-10 Minimum Output Frequency Voltage 0.0 to 255.0 V <3> <2><3><4>

E1-11 <5> Middle Output Frequency 2 0.0 to 120.0 Hz 0.0 Hz
E1-12 <5> Middle Output Frequency Voltage 2 0.0 to 255.0 V <3> 0.0 V <3>
E1-13 Base Voltage 0.0 to 255.0 V <3> 0.0 V <3><6>

<1> Setting range depends on the control mode being used. CLV allows a setting range of 10.0 to 120.0 Hz, while CLV/PM allows a setting range
of4.0 to 120.0 Hz.

<2> Default setting is determined by the control mode (A1-02).

<3> Values shown here are for 200 V class drives. Double values when using a 400 V class unit.

<4> Default setting is determined by the drive model (02-04).

<5> Parameter ignored when E1-11 and E1-12 are set to 0.0.

<6> Auto-Tuning will set E1-13 to the same value as E1-05.
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5.5 E: Motor Parameters

The availability of the following parameters depends on the control mode.

No. V/f oLv CLv CLV/IPM
E1-07 Yes Yes N/A N/A
E1-08 Yes Yes N/A N/A
E1-10 Yes Yes N/A N/A
E1-11 Yes Yes Yes N/A
E1-12 Yes Yes Yes N/A
E1-13 Yes Yes Yes N/A

Output Voltage (V)

Frequency (Hz)

Figure 5.13 V/f Pattern

Note: 1. The following condition must be true when setting up the V/f pattern: E1-09 < E1-07 < E1-06 < E1-11 <E1-04
2. To make the V/f pattern a straight line below E1-06, set E1-09 = E1-07. In this case the E1-08 setting is disregarded.
3. E1-03 is unaffected when the parameters are initialized using parameter A1-03, but the settings for E1-04 through E1-13 are returned
to their default values.
4. Parameters E1-11, E1-12, and E1-13 should only be used to fine-tune the V/f pattern in the constant output range. These parameters
rarely need to be changed.

¢ E2: Motor Parameters

These parameters contain the motor data for induction motors. They are set automatically when Auto-Tuning is
performed (this includes Rotational Auto-Tuning, Stationary Auto-Tuning land 2). If Auto-Tuning cannot be performed,
refer to Auto-Tuning Fault Detection onpage 260.

Note: As the motor parameters for a PM motor are set up in the E5-DD parameters, parameters for induction motors (E2-DD) are
hidden when a PM motor control mode is selected (i.e., parameter A1-02 is set to 7).

m E2-01: Motor Rated Current
Used to protect the motor and calculate torque limits. Set E2-01 to the full load amps (FLA) stamped on the motor
nameplate. If Auto-Tuning completes successfully, the value entered to T1-04 will automatically be saved to E2-01.

No. Parameter Name Setting Range Default
E2-01 Motor Rated Current 10% to 200% of the drive rated current. Determined by 02-04

Note: 1. The display resolution depends on the rated output power ofthe drive. Models CIMR-LD2A0018 to 2A0033 and CIMR-LIH4A0009
to 4A0018 display values in 0.01 A units, while models CIMR-LIH2A0047 to 2A0415 and CIMR-LIH4A0024 to 4A0216 display
values in 0.1 A units.

2. Setting the motor rated current in E2-01 lower than the motor no-load current in E2-03 will trigger an oPEO2 error. Set E2-03
correctly to prevent this error.

m E2-02: Motor Rated Slip
Sets the motor rated slip in Hz to protect the motor and calculate torque limits. This value is automatically set during
Auto-Tuning (Rotational Auto-Tuning, Stationary Auto-Tuning land 2).

No. Parameter Name Setting Range Default
E2-02 Motor Rated Slip 0.00 to 20.00 Hz Determined by 02-04

m E2-03: Motor No-Load Current

Set the no-load current for the motor in amperes when operating at the rated frequency and the no-load voltage. The drive
sets E2-03 during the Auto-Tuning process (Rotational Auto-Tuning and Stationary Auto-Tuning 1, 2). The motor no-
load current listed in the motor test report can also be entered to E2-03 manually. Contact the motor manufacturer to
receive a copy ofthe motor test report.

No. Parameter Name Setting Range Default

E2-03 Motor No-Load Current 0 to [E2-01] Determined by 02-04

Note: The display resolution depends on the rated output power of the drive. Models CIMR-LD2A0018 to 2A0033 and CIMR-
LD4A0009 to 4A0018 display values in 0.01 A units, while models CIMR-LD2A0047 to 2A0415 and CIMR-LD4A0024 to
4A0216 display values in 0.1 A units.

158 YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



5.5 E: Motor Parameters

m E2-04: Number of Motor Poles

Set the number of motor poles to E2-04. If Auto-Tuning completes successfully, the value entered to T1-06 will
automatically be saved to E2-04.

No. Parameter Name Setting Range Default
E2-04 Number of Motor Poles 2 to 48 4

m E2-05: Motor Line-to-Line Resistance

Sets the line-to-line resistance ofthe motor stator winding. If Auto-Tuning completes successfully, this value is
automatically calculated. Enter this value as line-to-line and not for each motor phase.

I f Auto-Tuning is not possible, contact the motor manufacturer to find out the line-to-line resistance or measure it
manually. When using the manufacturer motor test report, calculate E2-05 by one of the formulas below:

« E-type insulation: Multiply 0.92 times the resistance value (Q) listed on the test report at 75 °C.
* B-type insulation: Multiply 0.92 times the resistance value (Q) listed on the test report at 75 °C.
« F-type insulation: Multiply 0.87 times the resistance value (Q) listed on the test report at 115 °C.

No. Parameter Name Setting Range Default
E2-05 Motor Line-to-Line Resistance 0.000 to 65.000 Q Determined by 02-04

m E2-06: Motor Leakage Inductance
Sets the voltage drop due to motor leakage inductance as a percentage of motor rated voltage. This value is automatically
set during Auto-Tuning (Rotational Auto-Tuning, Stationary Auto-Tuning 1, 2).

No. Parameter Name Setting Range Default

E2-06 Motor Leakage Inductance 0.0 to 40.0% Determined by 02-04

m E2-07: Motor Iron-Core Saturation Coefficient 1

Sets the motor iron saturation coefficient at 50% ofthe magnetic flux. If Rotational Auto-Tuning completes successfully.
then this value is automatically calculated and setto E2-07. This coefficient is used when operating with constant output.

No. Parameter Name Setting Range Default
E2-07 Motor Iron-Core Saturation Coefficient 1 0.00 to 0.50 0.50

m E2-08: Motor Iron-Core Saturation Coefficient 2
Sets the motor iron saturation coefficient at 75% ofthe magnetic flux. If Rotational Auto-Tuning completes successfully,
then this value is automatically and set to E2-08. This coefficient is used when operating with constant output.

No. Parameter Name Setting Range Default
E2-08 Motor Iron-Core Saturation Coefficient 2 E2-07 to 0.75 0.75

m E2-09: Motor Mechanical Loss

This parameter sets to the motor mechanical loss as a percentage of motor rated power (kW) capacity.
Adjust this setting when there is a large amount of torque loss due to motor bearing friction.
The setting for the mechanical loss is added to the torque.

No. Parameter Name Setting Range Default
E2-09 Motor Mechanical Loss 0.0 to 10.0% 0.0%

m E2-10: Motor Iron Loss for Torque Compensation

Sets the motor iron loss in watts.

No. Parameter Name Setting Range Default
E2-10 Motor Iron Loss for Torque Compensation 0to 65535 W Determined by 02-04
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m E2-11: Motor Rated Power

Sets the motor rated power in KW. If Auto-Tuning completes successfully, the value entered to T1-02 will automatically
be saved to E2-11.

No. Parameter Name Setting Range Default
E2-11 Motor Rated Power 0.00 to 650.00 kW Determined by 02-04

m Setting Motor Parameters Manually

Follow the instructions below when setting motor-related parameters manually instead of Auto-Tuning. Refer to the
motor test report included with the motor to ensure the correct data is entered into the drive.

Setting the Motor Rated Current
Enter the motor rated current listed on the nameplate ofthe motor to E2-01.

Setting the Motor Rated Slip

Calculate the motor rated slip using the base speed listed on the motor nameplate. Refer to the formula below, then enter
that value to E2-02.

Motor rated slip = rated frequency [Hz] -base speed [r/min] x (no. of motor poles) / 120

Setting the No-Load Current

Enter the no-load current at rated frequency and rated voltage to E2-03. The no-load current is not usually listed on the
nameplate. Contact the motor manufacturer if the data cannot be found.

The default setting ofthe no-load current is for performance with a 4-pole Yaskawa motor.

Setting the Number of Motor Poles

Only required in V/f Control with PG and Closed Loop Vector Control. Enter the number of motor poles as indicated on
motor nameplate.

Setting the Line-to-Line Resistance

E2-05 is normally set during Auto-Tuning. If Auto-Tuning cannot be performed, contact the motor manufacturer to
determine the correct resistance between motor lines. The motor test report can also be used to calculate this value using
the formulas below:

« E-type insulation: Multiply 0.92 times the resistance value (Q) listed on the test report at 75 °C.
* B-type insulation: Multiply 0.92 times the resistance value (Q) listed on the test report at 75 °C.
* F-type insulation: Multiply 0.87 times the resistance value (Q) listed on the test report at 115 °C.

Setting the Motor Leakage Inductance

The motor leakage inductance setto E2-06 determines the amount of voltage drop relative to the motor rated voltage.
Enter this value for motors with a low degree of inductance, such as high-speed motors. This information is usually not
listed on the motor nameplate. Contact the motor manufacturer if the data cannot be found.

Setting the Motor Iron-Core Saturation Coefficient 1, 2

E2-07 and E2-08 are set when Auto-Tuning is performed.

Setting the Motor Mechanical Loss

Only required in Closed Loop Vector Control. The drive compensates for the degree of mechanical loss with torque
compensation. Although E2-09 rarely needs to be changed, adjustment may benefit when there is a large amount of
torque loss due to motor bearing friction.

Setting the Motor Iron Loss for Torque Compensation

Only required when using V/f Control. Enter this value in watts to E2-10. The drive uses this setting to improve the
precision oftorque compensation.
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¢ E3: V/f Pattern for Motor 2

These parameters set the V/f pattern used for motor 2. Refer to Setting 16: Motor 2 selection on page 173 for details on
switching motors.

Note: The function for switching between two motors cannot be used with a PM motor. E3-DD parameters are hidden when a PM
motor control mode is selected (A1-02 = 7).

m E3-04 to E3-10
Parameters E3-04 through E3-10 set up the V/f pattern used for motor 2 as shown in Figure 5.14.

Note: Certain E3-DD parameters might not be visible depending on the control mode. Refer to Parameter Table on page 324 for

details.

No. Parameter Name Setting Range Default
E3-04 Motor 2 Max Output Frequency 40.0 to 400.0 Hz 50.0 Hz
E3-05 Motor 2 Max Voltage 0.0 to 255.0 <1> 190.0 V
E3-06 Motor 2 Base Frequency 0.0 to [E3-04] 50.0 Hz
E3-07 Motor 2 Mid Output Frequency 0.0 to [E3-04] 3.0 Hz
E3-08 Motor 2 Mid Output Frequency Voltage 0.0 to 255.0 <1> <2>
E3-09 Motor 2 Minimum Output Frequency 0.0 to [E3-04] 0.5 Hz
E3-10 Motor 2 Minimum Output Frequency Voltage 0.0 to 255.0 <1> <2>

<1> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<2> Default setting value is dependent on the drive model (02-04).

Output (V)

Frequency (Hz)

Figure 5.14 V/f Pattern for Motor 2

Note: 1. The following conditions must be true when setting up the V/f pattern: E3-09 < E3-07 < E3-06 < E3-04
2. To make the V/fpattern a straight line at a frequency lower than E3-07, set E3-09 equal to E3-07. In this case the E3-08 setting is
disregarded.
3. Parameters E3-04 through E3-10 are reset to their default values when the drive is initialized.

¢ E4: Motor 2 Parameters

E4 parameters contain the motor data for motor 2. These parameters are usually set automatically during the Auto-
Tuning process for vector control modes (Rotational Auto-Tuning, Stationary Auto-Tuning 1and 2). If Auto-Tuning
cannot be performed, refer to Auto-Tuning Fault Detection on page 260 for additional details.

Note: The function for switching between two motors cannot be used with a PM motor. E4-DD parameters are hidden when a PM
motor control mode is selected (A1-02 = 7).

m E4-01: Motor 2 Rated Current

Protects the motor and calculates torque limits. Set E4-01 to the full load amps (FLA) stamped on the nameplate of motor
2.

If Auto-Tuning completes successfully, the value entered to T1-04 will automatically be saved to E4-01.

No. Parameter Name Setting Range Default
E4-01 Motor 2 Rated Current 10 to 200% of the drive rated current. Determined by 02-04

Note: 1. The display resolution depends on the rated output power of the drive. Models CIMR-LD2A0018 to 0033 and CIMR-LIH4A0009 to
0018 display values in 0.01 A units, while models CIMR-LD2A0047 to 2A0415 and CIMR-LIH4A0024 to 4A0216 display values in
0.1 A units.
2. An oPEO2 error will occur if the motor rated current in E4-01 is set lower than the motor no-load current in E4-03. Set E4-03
correctly to prevent this error.
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5.5 E: Motor Parameters

m E4-02: Motor 2 Rated Slip

Sets the motor 2 rated slip frequency and is the basis for slip compensation value. The drive calculates this value
automatically during Auto-Tuning (Rotational Auto-Tuning and Stationary Auto-Tuning 1, 2).Refer to E2-02: Motor
Rated Slip on page 158 for information on calculating the motor rated slip.

No. Parameter Name Setting Range Default
E4-02 Motor 2 Rated Slip 0.00 to 20.00 Hz Determined by 02-04

m E4-03: Motor 2 Rated No-Load Current

Sets the no-load current for motor 2 in amperes when operating at the rated frequency and the no-load voltage. The drive
sets E2-03 during the Auto-Tuning process (Rotational Auto-Tuning and Stationary Auto-Tuning 1, 2). The motor no-
load current listed in the motor test report can also be entered to E2-03 manually. Contact the motor manufacturer for a
copy ofthe motor test report.

No. Parameter Name Setting Range Default
E4-03 Motor 2 Rated No-Load Current 0 to [E4-01] Determined by 02-04

Note: The display resolution depends on the rated output power of the drive. Models CIMR-LIH2A0018 to 0033 and CIMR-
LIH4A0009 to 0018 display values in 0.01 A units, while models CIMR-LIH2A0047 to 2A0415 and CIMR-LD4A0024 to
4A0216 display values in 0.1 A units.

m E4-04: Motor 2 Motor Poles
Sets the number of poles for motor 2. If Auto-Tuning completes successfully, the value entered to T1-06 will be
automatically saved to E4-04.
No. Parameter Name Setting Range Default
E4-04 Motor 2 Motor Poles 2 to 48 4
m E4-05: Motor 2 Line-to-Line Resistance

Sets the line-to-line resistance for the motor 2 stator winding. 1f Auto-Tuning completes successfully, this value is
automatically calculated. Enter this value as line-to-line and not for each motor phase. Refer to E2-05: Motor Line-to-
Line Resistance on page 159 to manually enter this parameter setting.

No. Parameter Name Setting Range Default
E4-05 Motor 2 Line-to-Line Resistance 0.000 to 65.000 Q Determined by 02-04
m E4-06: Motor 2 Leakage Inductance
Sets the voltage drop due to motor leakage inductance as a percentage of rated voltage of motor 2. This value is

automatically set during Auto-Tuning (Rotational Auto-Tuning and Stationary Auto-Tuning 1, 2).

No. Parameter Name Setting Range Default
E4-06 Motor 2 Leakage Inductance 0.0 to 40.0% Determined by 02-04

¢ E5: PM Motor Settings

These parameters set the motor data of a PM motor.

For PM motors, Auto-Tuning can be performed. If motor data is known, it can also be entered manually.

Note: 1. E5-DD parameters are visible only when a PM motor control mode is selected (A1-02 = 7).
2. E5-DD parameters are not reset when the drive is initialized using parameter A1-03.

m E5-02: Motor Rated Power

Sets the rated power of the motor. Determined by the value setto T2-04 during the Auto-Tuning process.

No. Parameter Name Setting Range Default
E5-02 Motor Rated Power 0.10 to 650.00 kW Determined by 02-04
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5.5 E: Motor Parameters

m E5-03: Motor Rated Current
Sets the motor rated current in amps. Automatically set when the value is entered to T2-06 during Auto-Tuning.

No. Parameter Name Setting Range Default

E5-03 Motor Rated Current 10 to 200% of drive rated current Determined by 02-04

Note: The display resolution depends on the rated output power ofthe drive. Models CIMR-LIH2A0018 to 2A0033 and CIMR-
LIH4A0009 to 4A0018 display values in 0.01 A units, while models CIMR-LIH2A0047 to 2A0415 and CIMR-LIH4A0024 to
4A0216 display values in 0.1 A units.

m E5-04: Number of Motor Poles
Sets the number of motor poles. Automatically set when the value is entered to T2-08 during Auto-Tuning.

No. Parameter Name Setting Range Default
E5-04 Number of Motor Poles 2to 48 12

m E5-05: Motor Stator Resistance (Single Phase)

Sets the resistance for one motor phase. Do not enter the line-to-line resistance into E5-05 when measuring the resistance
manually.

No. Parameter Name Setting Range Default
E5-05 Motor Stator Resistance (Single Phase) 0.000 to 65.000 Q Determined by 02-04

m E5-06: Motor d-Axis Inductance
Sets the d-Axis inductance in 0.01 mH units. This parameter is set during the Auto-Tuning process.

No. Parameter Name Setting Range Default
E5-06 Motor d-Axis Inductance 0.00 to 600.00 mH Determined by 02-04

m E5-07: Motor g-Axis Inductance
Sets the g-Axis inductance in 0.01 mH units. This parameter is set during the Auto-Tuning process.

No. Parameter Name Setting Range Default

E5-07 Motor g-Axis Inductance 0.00 to 600.00 mH Determined by 02-04
m E5-09: Motor Induction Voltage Constant 1

Sets the induced peak voltage per phase in units of 0.1 mV/(rad/s) [electrical angle]. This data can be obtained from
either the motor nameplate or from the motor test report issued by the manufacturer ofthe motor.

No. Parameter Name Setting Range Default
E5-09 Motor Induction Voltage Constant 1 0.0 to 6500.0 mV/(rad/s) Determined by 02-04

Note: 1. SetE5-24to 0 when setting E5-09. However, setting both E5-09 and E5-24 to 0.0 will trigger OPE08. OPE08 will also be triggered if
neither E5-09 nor E5-24 are set to 0.0.
2. This parameter is not reset when the drive is initialized using parameter A1-03.

m E5-11: Encoder Offset

Sets the offset between the rotor magnetic axis and the Z-pulse of the encoder connected. This parameter is set during
Auto-Tuning for PM motors and during Encoder Offset Tuning.

No. Parameter Name Setting Range Default
E5-11 Encoder Offset -180.0 to 180.0 deg 0.0 deg

m E5-24: Motor Induction Voltage Constant 2

Sets the induced phase-to-phase rms voltage in units of 0.1 mV/(r/min) [mechanical angle]. This data can be obtained
from either the motor nameplate or from the motor test report issued by the manufacturer ofthe motor.

No. Parameter Name Setting Range Default
E5-24 Motor Induction Voltage Constant 2 0.0 to 6500.0 mV/(r/min) 0.0 mv/(r/min)

Note: 1. SetE5-09 to 0.0 when setting E5-24. However, setting both E5-09 and E5-24 to 0.0 will trigger OPE08. OPEOQ8 will also be triggered
if neither E5-09 nor E5-24 are set to 0.0.
2. This parameter is not reset when the drive is initialized using parameter A1-03.
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5.6 F: Option Settings

5.6 F: Option Settings

¢ F1: Encoder/PG Feedback Settings

The F1 parameters are used to set the drive up for operation using a motor encoder option card. Note that all speed
feedback option cards must be connected to the CN5-C port.

m F1-01: Encoder 1 Resolution
Sets the encoder resolution.

No. Parameter Name Setting Range Default

F1-01 Encoder 1 Resolution 1to 60000 ppr <1> Determined by A1-02

<1> In CLV/PM mode, the maximum setting is 15000 ppr.

m F1-02, F1-14: PG Open (PGo) Circuit Operation Selection, Detection Time

A PGo fault is triggered if the drive receives no pulse signal for longer than the time set in F1-14. Set the stopping
method for a PGo fault in parameter F1-02.

No. Parameter Name Setting Range Default
F1-02 Operation Selection at PG Open Circuit (PGo) Oto 3 1
F1-14 PG Open-Circuit Detection Time 0.0to 10.0 s 20s

Parameter F1-02 Settings:

Setting 0: Ramp to stop (uses the deceleration ramp set to C1-02)
Setting 1: Coast to stop

Setting 2: Fast Stop (uses the Fast Stop ramp set to C1-09)

Setting 3: Alarm only
Note: Due to potential damage to motor and machinery, the “Alarm only” setting should be used only under special circumstances.

m F1-03, F1-08, F1-09: Overspeed (0S) Operation Selection, Detection Level, Delay Time

An oS fault is triggered when the speed feedback exceeds the value set in F1-08 for longer than the time set in F1-09. Set
the stopping method for an oS fault in parameter F1-03.

No. Parameter Name Setting Range Default
F1-03 Operation Selection at Overspeed (0S) 0to3 1
F1-08 Overspeed Detection Level 0 to 120% 115%
F1-09 Overspeed Detection Delay Time 0.0to 2.0s 0.0s

Parameter F1-03 Settings:

Setting 0: Ramp to stop (uses the deceleration ramp set to C1-02)
Setting 1: Coast to stop

Setting 2: Fast Stop (uses the Fast Stop ramp set to C1-09)

Setting 3: Alarm only
Note: Due to potential damage to motor and machinery, refrain from using the “Alarm only” setting except under special
circumstances.
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5.6 F: Option Settings

m F1-04, F1-10, F1-11: Operation at Speed Deviation (dEv), Detection Level, Delay Time

A speed deviation error (dEv) is triggered when the difference between the speed reference and the speed feedback
exceeds the value set in F1-10 for longer than the time set in F1-11. The stopping method when a speed deviation fault
occurs can be selected in parameter F1-04.

No. Parameter Name Setting Range Default
F1-04 Operation Selection at Deviation Oto3 3
F1-10 Excessive Speed Deviation Detection Level 0 to 50% 10%
F1-11 Excessive Speed Deviation Detection Delay Time 0.0 to 10.0 s 05s

Settings for Parameter F1-04:

Setting 0: Ramp to stop (uses the deceleration ramp set to C1-02)

Setting 1: Coast to stop

Setting 2: Fast Stop (uses the Fast Stop ramp set to C1-09)

Setting 3: Alarm only (drive continues operating while “dEv” flashes on the screen)

m F1-05: Encoder 1 Rotation Direction Selection
Determines the direction indicated by the motor encoder signal.
Referto PG Encoder Setup on page 91 for details on how to set the direction for the encoder and the motor.

No. Parameter Name Setting Range Default

F1-05 Encoder 1 Rotation Direction Selection Oor1l <(i>
<1> Determined by the control mode: 0 when A1-02 = 3, 1when A1-02 = 7.

Setting 0: Phase A leads phase B with an Up command.
Setting 1: Phase B leads phase A with an Up command.

m F1-06: PG1 Pulse Monitor Output Division Ratio

Sets the ratio between the pulse input and the pulse output of a speed feedback option card as a three digit number, where
the first digit (n) sets the numerator and the second and third digit (m) set the denominator as shown below:
@ +n

Pulse Input Pulse Output m

Example: To have a ratio of 1/32 between the speed feedback option card pulse input and output, set F1-06 = 032.

No. Parameter Name Setting Range Default

F1-06 PG1 Pulse Monitor Output Division Ratio 1to 132 (1 to 3%- ) 1

m F1-18: dv3 Detection Selection (CLV/PM)

Sets the number of times the drive will detect a dv3 situation before triggering a dv3 fault. The drive detects a dv3
condition when the torque reference and speed reference are in opposite directions while the difference between the
actual motor speed and the speed reference is greater than 30%. Setting F1-18 to 0 disables dv3 detection.

No. Parameter Name Setting Range Default

F1-18 dv3 Detection Selection 0to 10 10

Note: A common cause for a dv3 fault is the incorrect setting of E5-11. Make sure the correct encoder offset has been entered to E5-11.

m F1-19: dv4 Detection Selection (CLV/PM)

Sets the number of pulses necessary to trigger a dv4 fault when there is a motor speed deviation opposite to the frequency
reference. Setting F1-19 to 0 disables dv4 detection.

No. Parameter Name Setting Range Default

F1-19 dv4 Detection Selection 0 to 5000 128

Note: A common cause for a dv4 fault is the incorrect setting of E5-11. Make sure the correct encoder offset is setto E5-11.
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m F1-20: PG Option Card Disconnect Detection 1

Sets whether the drive detects a fault when a speed feedback card is disconnected.

No. Parameter Name Setting Range Default

F1-20 PG Option Card Disconnect Detect 1 Oorl 1

Setting 0: Disabled
Setting 1: Enabled

m F1-29: dEv Detection Condition Selection

Selects when dEv error detection is active.

No. Parameter Name Setting Range Default

F1-29 dEv Detection Condition Selection Oto 2 2

Setting 0: After speed reference, SFS output and motor speed have matched once.
Setting 1: After speed reference, SFS output have matched once.
Setting 2: Always during Run.

Speed

Setting 2
Setting 1
Setting 0

Figure 5.15 Speed Deviation Detection Conditions Flowchart

m F1-50: Encoder Selection
Note: Awvailable in drive software PRG: 7016 and later.

Sets up the type of encoder connected to a PG-F3 option card.

No. Parameter Name Setting Range Default
F1-50 Encoder Selection 0to2 0

0: EnDat 2.1/01, 2.2/01 Serial Communications operation + Sin/Cos
1: EnDat 2.2/22 Serial Communications operation
2: Hiperface

The use of EnDat2.2/22 encoders requires a PG-F3 option with software version 0102 or later.
To identify the PG-F3 software version refer to the PG-F3 labeling in the field designated “C/N” (S + four digit
number).”

m F1-51: PGoH Detection Level
Sets the level for detecting PG Hardware Fault (PGoH).

Usually the relation between the sin and cos track is Vsin20 + cos20 = 1. Ifthe value ofthe square root falls below the
the level set in F1-51, a speed feedback hardware fault is detected. Available when F1-20 = 1

No. Parameter Name Setting Range Default

F1-51 PGoH Detection Level 1to 100% 80%
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5.6

m F1-52: Communication Speed of Serial Encoder Selection
Note: Available in drive software PRG: 7016 and later.

Selects the speed for serial communication between a PG-F3 option card and serial encoder.

No. Parameter Name Setting Range

F1-52 Communication Speed of Serial Encoder Selection Oto3

0: 1M bps / 9600 bps (EnDat 2.2/22 / Hiperface)

1: 500k bps / 19200 bps (EnDat 2.2/22 / Hiperface)
2: 1M bps / 38400 bps (EnDat 2.2/22 / Hiperface)
3: 1M bps / 38400 bps (EnDat 2.2/22 / Hiperface)

m F1-63: PG-E3 R Track Selection

Enables or disables the R phase when a PG-E3 option card is used.

No. Parameter Name Setting Range
F1-63 PG-E3 R Track Selection 0,1
0: Disabled

The R track is not used. The rotor magnet position is calculated from the C and D track signal only.

1: Enabled
The R track signals are used to determine the rotor magnet position.

¢ F3: Digital Input Card Settings

F: Option Settings

Default
0

Default
0

These parameters set up the drive for operation with the option card DI-A3. Refer to the instruction manual packaged
with the option card for specific details on installation, wiring, input signal level selection, and parameter setup.

m F3-01: DI-A3 Option Card Input Selection
Determines the type of input for digital option card DI-A3 when 01-03 is setto 0 or 1

No. Parameter Name Setting Range

F3-01 DI-A3 Option Card Input Selection Oto 7

Setting 0: BCD, 1% units
Setting 1: BCD, 0.1% units
Setting 2: BCD, 0.01% units
Setting 3: BCD, 1 Hz units
Setting 4: BCD, 0.1 Hz units
Setting 5: BCD, 0.01 Hz units
Setting 6: BCD, special setting (5 digit input), 0.02 Hz units
Setting 7: Binary
The unit and the setting range are determined by F3-03.
F3-03 = 0: 255/100% (-255 to +255)
F3-03 = 1 4095/100% (-4095 to +4095)
F3-03 = 2: 30000/100% (-33000 to +33000)

Note: BCD input when 01-03 =2 or 3. Units are determined by 01-03.
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m F3-03: DI-A3 Option Card Data Length Selection
Determines the number of bits for the option card input that sets the speed reference.

No. Parameter Name Setting Range Default

F3-03 DI-A3 Option Card Data Length Selection Oto 2 2

Setting 0: 8 bit
Setting 1: 12 bit
Setting 2: 16 bit

¢ F4: Analog Monitor Card Settings

These parameters set up the drive for operation with the analog output option card AO-A3. Refer to the instruction
manual packaged with the option card for specific details on installation, wiring, input signal level selection, and
parameter setup.

m F4-01, F4-03: Terminal V1, V2 Function Selection

Selects the data to output from analog terminal V1. Enter the final three digits of UD-ITT to determine which monitor
data is output from the option card. Some monitors are only available in certain control modes.

No. Parameter Name Setting Range Default
F4-01 Terminal V1 Function Selection 000 to 999 102
F4-03 Terminal V2 Function Selection 000 to 999 103

m F4-02, F4-04, F4-05, F4-06: Terminal V1, V2 Gain and Bias

Parameters F4-02 and F4-04 determine the gain, while parameters F4-05 and F4-06 set the bias. These parameters are set
as a percentage ofthe output signal from V1 and V2 where 100% equals 10 V output. The terminal output voltage is
limited to 10 V.

No. Parameter Name Setting Range Default
F4-02 Terminal V1 Gain -999.9 to 999.9% 100.0%
F4-04 Terminal V2 Gain -999.9 to 999.9% 50.0%
F4-05 Terminal V1 Bias -999.9 to 999.9% 0.0%
F4-06 Terminal V2 Bias -999.9 to 999.9% 0.0%

Using Gain and Bias to Adjust Output Signal Level
The output signal is adjustable while the drive is stopped.

Terminal V1

1 View the value setto F4-02 (Terminal V1 Monitor Gain) on the digital operator. A voltage equal to 100% ofthe
parameter being set in F4-01 is output at terminal V1.

2. Adjust F4-02 while viewing the monitor connected to the terminal V1.

3. View the value setto F4-05 on the digital operator. Terminal V1 outputs a voltage equal to 0% ofthe monitor selected
by the setting value of F4-01.

4. Adjust F4-05 while viewing the output signal on the terminal V1.

Terminal V2

1 View the value setto F4-02 (Terminal V2 Monitor Gain) on the digital operator. A voltage equal to 100% ofthe
parameter being viewed in F4-03 is output at terminal V2.

2. Adjust F4-04 while viewing the monitor connected to the terminal V2.

3. View the value set to F4-06 on the digital operator. Terminal V2 will output a voltage equal to 0% ofthe monitor
selected by the setting value of F4-03.

4. Adjust F4-06 while viewing the output signal on the terminal V2,
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m F4-07, F4-08: Terminal V1, V2 Signal Level Selection

Sets the output signal level for terminals V1 and V2.

No. Parameter Name Setting Range Default
F4-07 Terminal V1 Signal Level Selection 0,1 1
F4-08 Terminal V2 Signal Level Selection 0,1 1

Setting 0: Oto 10 V
Setting 1: -10 to 10 V
¢ F5: Digital Output Card Settings

These parameters set up the drive for operation with the digital output option card DO-A3. Refer to the instruction
manual packaged with the option card for specific details on installation, wiring, input signal level selection, and
parameter setup.

m F5-01 through F5-08: Digital Output Option Card Terminal Function Selection

When F5-09 = 2, the parameters listed in the table below are used to assign functions to the output terminals on the
option card.

No. Name Setting Range Default
F5-01 Terminal P1-PC Output Selection 0 to 161 0: During run
F5-02 Terminal P2-PC Output Selection 0 to 161 1: Zero speed
F5-03 Terminal P3-PC Output Selection 0 to 161 2: Speed agree
F5-04 Terminal P4-PC Output Selection 0to 161 4: Speed detection 1
F5-05 Terminal P5-PC Output Selection 0 to 161 6: Drive ready
F5-06 Terminal P6-PC Output Selection 0 to 161 37: During frequency output
F5-07 Terminal M1-M2 Output Selection 0 to 161 F: Not used
F5-08 Terminal M3-M4 Output Selection 0to 161 F: Not used

m F5-09: DO-A3 Output Mode Selection

Determines how the DO-A3 option card works with the drive.

No. Parameter Name Setting Range Default
F5-09 DO-A3 Output Mode Selection Oto 2 0

Setting 0: Separate output functions for each of 8 terminals

Setting 1: Binary output

Setting 2: Output functions assigned by F5-01 through F5-08

¢ F6: Communication Option Card

These parameters configure communication option cards and communication fault detection methods.
m F6-01: Operation Selection after Communications Error

Determines drive operation when a communication error occurs.

No. Parameter Name Setting Range Default

F6-01 Operation Selection after Communications Error Oto 3 1

Setting 0: Ramp to stop (uses the deceleration ramp set to C1-02)
Setting 1: Coast to stop

Setting 2: Emergency Stop (uses the Emergency Stop ramp setto C1-09)
Setting 3: Alarm only (continue operation)
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m F6-02: External Fault from Communication Option Detection Selection

Determines the detection method of an external fault (EFO) initiated by a communication option card.

No. Parameter Name Setting Range Default

F6-02 External Fault from Communication Option Detection Selection Oor 1 0

Setting 0: Always detected
Setting 1: Detection during run only

m F6-03: External Fault from Communication Option Operation Selection

Determines drive operation when an external fault is initiated by a communication option (EFO0).

No. Parameter Name Setting Range Default

F6-03 External Fault from Communication Option Operation Selection Oto 3 1

Setting 0: Ramp to stop (uses the deceleration ramp set to C1-02)
Setting 1: Coast to stop

Setting 2: Fast Stop (uses the Fast Stop ramp set to C1-09)
Setting 3: Alarm only (continue operation)

m F6-04: bUS Error Detection Time

Sets the delay time for bUS error detection.

No. Parameter Name Setting Range Default

F6-04 bUS Error Detection Time 0.0t050s 2.0s

m F6-06: Torque Limit Selection from Communications Option
Selects whether torque limit values are assigned to the drive from the network.

No. Parameter Name Setting Range Default

F6-06 Torque Limit Selection from Communications Option 0,1 0

Setting 0: Disabled
Setting 1: Enabled

m F6-08: Reset Communication Parameters

Determines whether F6-DD communication-related parameters are reset after initialization.
No. Parameter Name Setting Range Default
F6-08 Reset Communication Parameters 0,1 0

Setting 0: Do not reset parameters F6-DD when the drive is initialized with A1-03

Setting 1: Reset F6-DD when the drive is initialized with A1-03
Note: F6-08 is not reset when the drive is initialized.

¢ CANopen Parameters

Parameters F6-35 and F6-36 set up the drive to operate on a CANopen network.

Refer to the Yaskawa AC Drive Option CANopen Installation Manual and Technical Manual for details on parameter
settings.
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5.7 H: Terminal Functions

H parameters are used to assign functions to the external terminals.

¢ H1: Multi-Function Digital Inputs

NOTICE: Always turn offthe RUN command before changing the setting of parameters d1-18 (Speed Reference Selection Mode), bl-
01 (Speed Reference Selection), or H1-T M (Multi-Function Digital Inputs). If the RUN command is on when changing any of these
settings, the motor may unexpectedly start running, and could result in injury.

m H1-03 to H1-08: Functions for Terminals S3 to S8

These parameters assign functions to the multi-function digital inputs. The various functions and their settings are listed
in Table 5.9.

No. Parameter Name Sée;::gg Default
H1-03 Terminal S3 Function Selection 3to 79
H1-04 Terminal S4 Function Selection 3to 79
H1-05 Terminal S5 Function Selection 3to 79 Determined by d1-18 <1>
H1-06 Terminal S6 Function Selection 3to 79
H1-07 Terminal S7 Function Selection 3to 79
H1-08 Terminal S8 Function Selection 3to 79 F: Through Mode

<1> With the speed reference priority d1-18 is setto 0 or 3, the default settings for parameters H1-03 to H1-07 governing input terminals S3 to S7
are: 24, 14, 3, 4, and 5 respectively. When d1-18 is setto 1 or 2, the default settings for H1-03 to H1-07 become 50, 54, 51, 53, and F
respectively.

Table 5.9 Multi-Function Digital Input Terminal Settings

Setting Function Page Setting Function Page
3 Multi-Step Speed Reference 1 20 to 2F External Fault 173
4 Multi-Step Speed Reference 2 171 50 Nominal Speed 174
5 Multi-Step Speed Reference 3 51 Intermediate Speed 174
6 Jog reference selection 171 52 Releveling Speed 174
7 Accel/decel Ramp Selection 1 171 53 Leveling Speed 174
8 Baseblock Command (N.O.) 172 54 Inspection Operation 174
9 Baseblock Command (N.C.) 55 Rescue Operation 174
F Not used (Through Mode) 172 56 Motor Contactor Feedback 174
14 Fault Reset 172 57 High Speed Limit Up 174
15 Emergency Stop (N.O.) 172 58 High Speed Limit Down 174
16 Motor 2 selection 173 5C Stop Distance Correction 175
17 Emergency Stop (N.C.) 172 67 Communications Test Mode 175
18 Timer Function Input 173 79 Brake Feedback 175
1A Accel/decel Ramp Selection 2 173

Setting 3 to 5: Multi-Step Speed Reference 1to 3

Switches multi-step speed frequency references d1-01 to d1-08 by digital inputs. Refer to Speed Selection Using Digital
Inputs (b1-01 = 0) on page 106 for details.

Setting 6: Jog reference selection

When the speed reference is not assigned to the input terminals (b1-01 ¢ 1), then the Jog frequency will be activated
every time an input terminal set for the Jog frequency reference closes. Note that the speed reference priority selection in
d1-18 may disable the Jog frequency.

Table 5.10 Speed Reference Priority and Jog Frequency

d1-18 (Speed Reference

Selection Mode) Jog Frequency

0 Multi-speed references take priority, and the leveling speed in d1-26 is used for the Jog frequency.
Jog frequency cannot be used.
2 Jog frequency cannot be used.

3 Multi-speed references take priority, and the leveling speed in d1-26 is used for the Jog frequency.

Setting 7: Accel/decel ramp selection 1

Switches between accel/decel times 1 (C1-01 and C1-02) and 2 (C1-03 and C1-04). Referto C1-01 to C1-08: Accel,
DecelRamps 1to 4 on page 144 for details.
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Setting 8, 9: Baseblock command

When the drive receives a baseblock command, the output transistors stop switching, the motor coasts to stop, and a bb
alarm flashes on the digital operator to indicate baseblock.

. i Drive Operation
Digital Input Function

Input Open Input Closed
Setting 8 (N.O.) Baseblock (Interrupt output) Normal operation
Setting 9 (N.C.) Normal operation Baseblock (Interrupt output)

WARNING! Sudden Movement Hazard. When using a mechanical holding brake with the drive in a lifting application, close the brake
when the drive outputis cut offby a baseblock command triggered by one of the input terminals. Failure to comply will result in a
slipping load from the motor suddenly coasting when the baseblock command is entered and may cause serious injury or death.

Setting F: Not used (Through mode)

Select this setting when using the terminal in a pass-through mode. When setto F, an input does not trigger any function
in the drive. Setting F, however, still allows the input status to be read out by a PLC via a communication option or
MEMOBUS/Modbus communications.

Setting 14: Fault reset

When the drive detects a fault condition, the fault output contact closes, the drive output shuts off, and the motor coasts to
stop (specific stopping methods can be selected for some faults such as L1-04 for motor overheat). After removing the
Up/Down command, clear the fault either by pressing the RESET key on the digital operator or closing a digital input
configured as a Fault Reset (N 1-MM = 14).

Note: Remove the Up/Down command prior to resetting a fault. Fault Reset commands are ignored while the Up/Down command is
present.

Setting 15, 17: Fast Stop (N.O., N.C.)

The Fast Stop function operates similar to an emergency stop input to the drive. Ifa Fast Stop command is input while
the drive is running, the drive decelerates to a stop in the deceleration time set to C1-09 (Refer to C1-09: Emergency
Stop Ramp onpage 145). The drive can only be restarted after bringing the drive to a complete stop, turning offthe Fast
Stop input, and switching offthe Up/Down command.

15.
17.

* To trigger the Fast Stop function with a N.O. switch, set M1-MT1
* To trigger the Fast Stop function with a N.C. switch, set A 1-IMMN

Figure 5.16 shows an operation example of Emergency Stop.

Up/Down/Stop
ON ON

Fast Stop m
Hi-Cn=17 oN ON

Figure 5.16 Fast Stop Sequence

NOTICE: Rapid deceleration can trigger an overvoltage fault. When faulted, the drive output shuts off, and the motor coasts. To avoid
this uncontrolled motor state and to ensure that the motor stops quickly and safely, set an appropriate Fast Stop time to C1-09.
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Setting 16: Motor 2 selection

The drive has the capability to control two induction motors independently. A second motor may be selected using a
multi-function digital input as shown in Figure 5.17.

Note: The motor 2 selection function cannot be used when PM motor is used.

-tth Drive -tth Motor 1

Motor switch input

fH - M Motor2

Figure 5.17 Motor Selection

When switching between motor 1and motor 2, the parameters used to control those motors also change. Below.
Table 5.11 lists the parameters that correspond to each motor.

Table 5.11 Parameters for Switching Between Two Motors

No. Setting 16 Open (Motor 1) Setting 16 Closed (Motor 2)
C1-DD: Acceleration/Deceleration Time C1-01 to C1-04 C1-12 to C1-13
E1-MnN, E3-NM: V/fPattern
E2-MnM, E4-MM: Motor Parameters E1-n0, E3-M0 E3-MM, E4-M0

Note: 1. The drive can switch from motor 2 to operate motor 1in V/f Control based on the speed reference set for motor 2. Refer to Motor
Switch Selection on page 155 for details.

It is not possible to switch between motor 1 and motor 2 during run. Doing so will trigger the “rUn” alarm.

It is not possible to switch between motors when CLV/PM control mode is selected.

The motor 2 selection function is available only with OLV control mode (A1-02 = 0).

When switching from motor 1to motor 2, check to make sure that motor 2 is operating.

Ifa digital output is programmed for “Motor 2 selection” (H1-01, H1-02, or H1-03 = 1C), motor will be selected when
the output is closed.

SIS

Setting 18: Timer function input

This setting configures a digital input terminal as the input for the timer function. Use this setting combination with the
timer function output (H2-DD = 12). Refer to b4: Delay Timers on page 142 for details.

Setting 1A: Accel/decel ramp selection 2

Used to select accel/decel ramps 1to 4 in combination with the Accel/decel ramp selection 1 command. Refer to C1-01
to C1-08: Accel, Decel Ramps 1 to 4 on page 144 for details.

Setting 20 to 2F: External fault
The External fault command stops the drive when problems occur with external devices.

To use the External fault command, set one ofthe multi-function digital inputs to any value between 20 to 2F. The digital
operator will display EFD where O is the number ofthe terminal to which the external fault signal is assigned.

For example, if an external fault signal is input to terminal “EF3” will be displayed.,
Select the value to be setin H1-DD from a combination of any ofthe following three conditions:

« Signal input level from peripheral devices (N.O., N.C.)
» External fault detection method
 Operation after external fault detection
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The following table shows the relationship between the conditions and the value setto H1-D Q

Terminal statuses, detection conditions, and stopping methods marked with an “o ”are applicable to the corresponding

settings.
Terminal Status <1> Detection Conditions <2> Stopping Method
Setting Detected during Ramp to Stop Coast to Stop Emergency Stop Alarm Only
N.O. N.C.  Always Detected Run only (fault) (fault) (fault) (continue running)
20 [e] [e] [e]
21 [e] [e] [¢]
22 o o o
23 [¢] (@] (@]
24 [e] [e] [e]
25 o o o
26 [¢] [¢] [¢]
27 o o o
28 o o o
29 [e] [e] [e]
2A [e] [e] [e]
2B o o o
2C [¢] [¢] [¢]
2D o o o
2E o o o
2F [e] [e] (0]

<1> Determines the terminal status for each fault, i.e., whether the terminal is normally open or normally closed.
<2> Determines whether detection for each fault should be enabled only during run or always detected.

Setting 50: Nominal speed

Closing aterminal set for “Nom inal speed”™ makes the drive run atthe speed reference setto d1-19. Conditions change,
however, according to the speed selection mode setin d1-18. Refer to MUIti-SpeedlnpUtS 1, 2 (d1'18 200r3) on
page 106 for details.

Setting 51: Intermediate speed

Closing aterminal set for “Intermediate speed™ makes the drive run atthe speed reference setto d1-20. This setting can
also be used in com bination with other inputterminals set for 50 (Nominal speed) and 52 (Releveling speed) to switch

between the speed reference setin d1-21 and d1-22. Conditions change, however, according to the speed selection mode
setin di-18. Refer to Multi-Speed Inputs 1, 2 (d1-18 = 0 or 3) onpage 106.for details

Setting 52: Releveling speed

Closing aterminal set for “Releveling speed”™ makes the drive run atthe speed reference setto d1-23. Conditions change,
however, according to the speed selection mode setin d1-18. Refer to MUIti-SpeedlnpUtS 1, 2 (d1'18200r3) on
page 106 for details.

Setting 53: Leveling speed

Closing aterminal set for “Leveling speed” makes the drive run atthe speed reference setto d1-26. Conditions change,
however, according to the speed selection mode setin d1-18. Refer to MUIti-SpeedlnpUtS l, 2 (dl-18=00r3) on
page 106f0r details.

Setting 54: Inspection operation

Causes the drive to operate atthe speed reference setin d1-24. To use Inspection Run, this terminal mustbe close before

the Up or Down command is entered. Refer to |nSpeCti0n Operation onpage 109 tor details.
Setting 55: Rescue operation

Initiates Rescue Operation when the terminal closes. Refer to RESCUE Operation onpage 114 tor details.

Setting 56: Motor contactor feedback
Can be used as monitoring input for the motor contactor and allows the drive to detect contactor malfunction.
Setting 57: High speed limit up

W hen this inputis closed the speed in up direction will be Iimited to the leveling speed. No speed limitis applied when

the car is going down.

Setting 58: High speed limit down

W hen this inputis closed the speed in down direction will be limited to the leveling speed. No speed limitis applied

when the car is going up.
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Setting 5C: Stop Distance Correction

When this terminal closes and a direct landing is selected for the stopping method (S5-10 = 1), the drive will stop at the
designated floor with greater accuracy. Refer to Stop Distance on page 353 for details.

Setting 67: Communication test mode

The drive has a built-in function for self-diagnosing serial communications operation. The test involves wiring the send
and receive terminals ofthe RS-485/422 port together. The drive transmits data and then confirms that the
communications are received normally. Refer to Self-Diagnostics on page 393 for details on how to use this function.

Setting 79: Brake feedback

This input allows the drive to monitor the brake operation and issue a fault if the brake status does not match the brake
command (digital output setto L2-MMN = 50).

¢ H2: Multi-Function Digital Outputs
m H2-01 to H2-05: Terminals M1-M2, M3-M4, M5-M6, P1-PC, and P1-P2 Function Selection

The drive has three multi-function output terminals. Table 5.12 lists the functions available for these terminals using H2-
01 through H2-05.

No. Parameter Name Setting Range Default
H2-01 Terminals M1-M2 Function Selection 0 to 161 50: Brake control
H2-02 Terminals M3-M4 Function Selection 0 to 161 51: Output control contactor
H2-03 Terminals M5-M6 Function Selection 0to 161 6: Drive ready
H2-04 Terminals P1-C1 Function Selection (photocoupler) 0 to 161 37: During frequency output
H2-05 Terminals P2-C2 Function Selection (photocoupler) 0 to 161 F: Through Mode

Table 5.12 Multi-Function Digital Output Terminal Settings

Setting Function Page Setting Function Page
0 During Run 175 1B During Baseblock 2 (N.C.) 181
Zero Speed 176 ic Motor 2 Selection 181
2 Speed Agree 1 176 1D During Regeneration 181
3 User-set Speed Agree 1 176 1E Restart Enabled 181
4 Speed Detection 1 177 1F Motor Overload Alarm (oL1) 181
5 Speed Detection 2 177 20 Drive Overheat Pre-alarm (oH) 181
6 Drive Ready 178 2F Maintenance Period 181
7 DC Bus Undervoltage 178 30 During Torque Limit 182
8 During Baseblock (N.O.) 178 33 Within Position Lock Bandwidth 182
9 Speed Reference Source 178 37 During Frequency Output 182
A Up/Down Command Source 178 50 Brake Control 182
B Torque Detection 1 178 47 Input Phase Loss 182
E Fault 178 4E Braking Transistor Fault (rr) 182
F Not used (Through Mode) 179 51 Output Contactor Control 182
10 Minor Fault 179 52 Door Zone Reached 182
11 Fault Reset Command Active 179 53 Not Zero Speed 182
12 Timer Output 179 54 Light Load Direction 182
13 Speed Agree 2 179 55 Light Load Direction Detection Status 182
14 User-set Speed Agree 2 179 58 Safe Disable Status 183
15 Speed Detection 3 180 60 Internal Cooling Fan Alarm 183
16 Speed Detection 4 180 61 Motor Pole Search Status 183
18 Torque Detection 2 178 100 to 161 Functions 0 to 61 with Inverse Output 183
1A During Reverse 181

Setting 0: During Run
Output closes when the drive is outputting a voltage.

Status Description
Open Drive is stopped.
Closed An Up/Down command is input or the drive is during deceleration or during DC injection.
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Setting 1: Zero Speed
Terminal closes whenever the output speed or motor speed (CLV, CLV/PM) falls below the minimum output speed set to

E1-09 or S1-01.

Status Description
Open The operating speed is faster than the minimum output frequency (E1-09) and the zero speed level at stop (S1-01).
Closed The operating speed is below the minimum output frequency (E1-09) and the zero speed level at stop (S1-01).

Note: When using CLV or CLV/PM control modes, the zero speed level is defined by S1-01. In all other control modes, the zero speed
level is the minimum output speed set to E1-09.

Setting 2: Speed agree 1 (fref/ffout Agree 1)

Closes whenever the actual output speed (CLV, CLV/PM) is within the Speed Agree Width (L4-02) of the current speed
reference regardless ofthe direction.

Status Description
Open Output speed or motor speed does not match the speed reference while the drive is running.
Closed Output speed or motor speed is within the range of speed reference +L.4-02.

Note: Detection works in both directions, forward and reverse.

Referto L4-01, L4-02: Speed Agreement Detection Level and Detection Width on page 193 for more details.

Setting 3: User-set speed agree 1 (frefifset Agree 1)
Closes whenever the actual output speed or motor speed (CLV, CLV/PM) and the speed reference are within the speed
agree width (L4-02) ofthe programmed speed agree level (L4-01).

Status Description
Open Output speed or motor speed and the speed reference are not both within the range of L4-01 +L4-02.
Closed Output speed or motor speed and the speed reference are both within the range of L4-01 +L.4-02.

Note: Detection works in both forward and reverse. The value of L4-01 is used as the detection level for both directions.

Referto L4-01, L4-02: Speed Agreement Detection Level and Detection Width on page 193 for more instructions.
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Setting 4: Speed Detection 1

Output opens when the output speed (CLV, CLV/PM) rises above the detection level set in L4-01 plus the detection width
set in L4-02. The terminal remains open until the output speed falls below the level set in L4-01.

Status Description
Open Output speed or motor speed exceeded L4-01 + L4-02.
Closed Output speed or motor speed is below L4-01 or has not exceeded L4-01 + L4-02.

Note: Detection works in both forward and reverse. The value of L4-01 is used as the detection level for both directions.

Figure 5.21 Speed Detection 1 Time Chart
Referto L4-01, L4-02: Speed Agreement Detection Level and Detection Width on page 193 for more details.

Setting 5: Speed Detection 2

Output closes whenever the output speed or motor speed (CLV, CLV/PM) is above the detection level set in L4-01. The
terminal remains closed until the output speed or motor speed falls below L4-01 minus the setting of L4-02.

Status Description
Open Output speed or motor speed is below L4-01 minus L4-02 or has not exceeded L4-01.
Closed Output speed or motor speed exceeded L4-01.

Note: Detection works in both forward and reverse. The value of L4-01 is used as the detection level for both directions.

Figure 5.22 Speed Detection 2 Time Chart
Referto L4-01, L4-02: Speed Agreement Detection Level and Detection Width on page 193 for more details.
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Setting 6: Drive ready

Output closes whenever the drive is ready to operate the motor. The terminal will not close under the conditions listed
below, and any Up/Down commands will be disregarded.

» When the power is shut off

* During a fault

» When the internal power supply ofthe drive has malfunctioned

« When a parameter setting error makes it impossible to run

« Although stopped, an overvoltage or undervoltage situation occurs

» While editing a parameter in the Programming Mode (when b1-08 = 0)
» When parameter L8-88 = 0 and at least one Safe Disable input is open

Setting 7: DC bus undervoltage

Output closes whenever the DC bus voltage or control circuit power supply drops below the trip level set in L2-05. A
fault in the DC bus circuit will also cause the terminal to set for “DC bus undervoltage” to close.

Status Description
Open DC bus voltage is above the level set to L2-05
Closed DC bus voltage has fallen below the trip level set to L2-05.

Setting 8: During baseblock (N.O.)

Output closes to indicate that the drive is in a baseblock state. While in baseblock, output transistors do not switch and no
main circuit voltage is output.

Status Description
Open Drive is not in a baseblock state.
Closed Baseblock is being executed.

Setting 9: Speed reference source

Displays the currently selected speed reference source.

Status Description
Open Speed reference is provided from External reference 1 (b1-01).
Closed Speed reference is being sourced from the digital operator.

Setting A: Up/Down command source

Displays the currently selected Up/Down command source.

Status Description
Open Up/Down command is provided from External reference 1 (b1-02).
Closed Up/Down command is being sourced from the digital operator.

Setting B, 18: Torque detection 1, Torque detection 2
These digital output functions to signal an overtorque or undertorque situation to an external device.

Set up the torque detection levels and select the output function from the table below. Referto L6: Torque Detection on
page 196 for details.

Setting Status Description

Torque detection 1 :
B Closed Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in parameter L6-02 for longer than
the time specified in parameter L6-03.

Torque detection 2 :
18 Closed Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in parameter L6-05 for longer than
the time specified in parameter L6-06.

Setting E: Fault
The output closes when the drive faults (excluding CPF00 and CPFO1 faults).
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Setting F: Not used (Through mode)

Selectthis setting when using the terminal in a pass-through mode. When setto F, an output does not trigger any function
in the drive. Setting F, however, still allows the output status to be read by a PLC via a communication option or
MEMOBUS/Modbus communications.

Setting 10: Minor fault
Output closes when a minor fault condition is present.

Setting 11: Fault reset command active
Output closes whenever there is an attempt to reset a fault situation from the control circuit terminals, via serial
communications, or using a communications option card.

Setting 12: Timer output
This setting configures a digital output terminal as output for the timer function. Referto b4: Delay Timers onpage 142
for details.

Setting 13: Speed agree 2 (fref /fout agree 2)

Closes whenever the actual output speed or motor speed (CLV, CLV/PM) is within the speed agree width (L4-04) ofthe
current speed reference, regardless of the direction.

Status Description
Open Output speed or motor speed does not match the speed reference while the drive is running.
Closed Output speed or motor speed is within the range of speed reference +L.4-04.

Note: Detection works in both forward and reverse.

Refer to L4-03, L4-04: Speed Agreement Detection Level and Detection Width (+/-) on page 193 for more details.

Setting 14: User-set speed agree 2 (fref/fset agree 2)

Closes whenever the actual output speed or motor speed (CLV, CLV/PM) and the speed reference are within the speed
agree width (L4-04) ofthe programmed speed agree level (L4-03). As the detection level L4-03 is a signed value.
detection works in the specified direction only.

Status Description
Open Output speed or motor speed and speed reference are both outside the range of L4-03 +L.4-04
Closed Output speed or motor speed and the speed reference are both with in the range of L4-03 +L.4-04
Output speed

User Set
Speed Agree 2 OFF ON

Figure 5.24 User Set Speed Agree 2 Example with a Positive L3-04 Value
Refer to L4-03, L4-04: Speed Agreement Detection Level and Detection Width (+/-) on page 193 for more details.
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Setting 15: Speed detection 3

Output opens when the output speed or motor speed (CLV, CLV/PM) rises above the detection level set in L4-03 plus the
detection with set in L4-04. The terminal remains open until the output speed or motor speed falls below the level set in
L4-03. As the detection level L4-03 is a signed value, the detection works in the specified direction only.

Status Description
Open Output speed or motor speed exceeded L4-03 plus L4-04.
Closed Output speed or motor speed is below L4-03 or has not exceeded L4-03 plus L4-04 yet.
Output speed
or motor speed L4-04
L4-03

Speed
detection 3 ON OFF

Figure 5.25 Speed Detection 3 Example with a Positive L3-04 Value
Referto L4-03, L4-04: Speed Agreement Detection Level and Detection Width (+/-) on page 193 for more details.

Setting 16: Speed detection 4

Output closes whenever the output speed or motor speed (CLV, CLV/PM) is above the detection level set in L4-03. The
terminal remains closed until the output speed or motor speed falls below L4-03 minus the setting of L4-04. As the
detection level L4-03 is a signed value, speed detection works in the specified direction only.

Status Description
Open Output speed or motor speed is below L4-03 minus L4-04 or has not exceeded L4-03 yet.
Closed Output speed or motor speed exceeded L4-03.

Output speed

or motor speed

Speed
detection 4

Figure 5.26 Speed Detection 4 Example with Positive L3-04 Value
Referto L4-03, L4-04: Speed Agreement Detection Level and Detection Width (+/-) on page 193 for more details.
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5.7 H: Terminal Functions

A digital output set for “During down direction” will close whenever the drive is running the elevator in down direction.

Status Description
Open Elevator is being driven in up direction or stopped.
Closed Elevator is being driven in down direction.
Output Speed
i\
Up command i

Down command

During Down Direction OFF

Figure 5.27 Down Direction Output Example Time Chart

Setting 1B: During baseblock (N.C.)

time

Output opens to indicate that the drive is in a baseblock state. While Baseblock is executed, output transistors do not

switch and no main circuit voltage is output.

Status Description
Open Baseblock is being executed.
Closed Drive is not in a baseblock state.

Setting 1C: Motor 2 selection

Indicates which motor is selected when another output terminal is set up to switch drive operation between two motors
(H1-DD = 16). Refer to Setting 16: Motor 2 selection on page 173 for details on switching motors.

Status Description
Open Motor 1 is selected.
Closed Motor 2 is selected.

Setting 1D: During regeneration

Terminal closes when the motor is driven in the regenerative mode.

Setting 1E: Reset enabled

An output set for “Reset enabled” closes when the drive attempts to reset after a fault has occurred.

The fault reset function allows the drive to automatically clear a fault. The terminal setto 1E will close after the fault is
cleared and the drive has attempted to reset. Ifthe drive cannot successfully reset within the number of attempts
permitted by L5-01, a fault will be triggered and the terminal setto 1E will open. Referto L5: Automatic FaultReset on

page 194 for details on automatic reset.

Setting 1F: Motor overload alarm (oL1)

The output closes when the motor overload level estimated by the oL1 fault detection exceeds 90% ofthe oL1 detection

level.

Setting 20: Drive overheat pre-alarm (oH)

Output closes whenever the drive heatsink temperature reaches the level specified by parameter L8-02. Referto L8-02:

Overheat Alarm Level on page 198 for details on drive overheat detection.

Setting 2F: Maintenance period

Output closes when the cooling fan, DC bus capacitors, or DC bus pre-charge relay may require maintenance as
determined by the estimated performance life span of those components. Component performance life is displayed as a
percentage on the digital operator screen. Refer to Periodic Maintenance on page 275 for details.
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Setting 30: During torque limit

Output closes when the motor is operating at the torque limit specified by the L7-DD parameters or an analog input.
This setting can only be used in OLV, CLV and CLV/PM control modes. Refer to L7-01 to L7-04: Torque Limits on
page 198 for details.

Setting 33: Within position lock bandwidth

Output closes when the motor rotor position is within the position lock bandwidth (S3-04) during Position Lock at start
or stop.

Setting 37: During frequency output

Output closes when the drive is outputting a frequency.

Status Description
Open Drive is stopped or one of the following functions is being performed: baseblock, DC Injection Braking, Short Circuit Braking.
Closed Drive is outputting frequency.

Figure 5.28 During Frequency Output Time Chart
Setting 47: Input phase loss
This terminal closes when input phase loss is detected.

Setting 4E: Braking transistor fault (rr)
Output closes when the built-in braking transistor in the drive overheats and the (rr) error is detected.

Setting 50: Brake control

This setting can be used in the brake sequence for the elevator application. Closing the output terminal should cause the
brake to release, and opening the terminal should apply the brake. Refer to Brake Sequence on page 110 for details.

Setting 51: Output contactor control

Assigning this command to an output terminal can send a signal to the controller to close the output contactor. The output
contactor should open when the terminal is released.

Setting 52: Door zone reached

Terminals closes to indicate that the door zone speed level (L4-13) has been reached, and that controller should open the
car door.

Setting 53: Not zero speed
Output closes as long as the drive is not operating at the zero speed level. Terminal opens when zero speed is reached.

Setting 54: Light load direction

Indicates the light load direction detected during emergency operation with light load search. When the terminal is closed
the light load direction is up, when it is open the light load direction is down. Referto Light Load Direction Search
Function on page 124 for details.

Setting 55: Light load direction detection status

This terminal is open during Light Load Direction Search. When the search function is complete, the terminal closes.
Referto Light Load Direction Search Function on page 124 for details.
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Setting 58: Safe disable status

This terminal closes if either ofthe Safe Disable inputs H1-HC or H2-HC are opened and opens when both terminals H1-
HC and H2-HC are closed.

Setting 60: Internal cooling fan alarm

This terminal changes states when the internal cooling fan fault is detected.

Setting 61: Motor pole search status

This terminal changes states when the Initial Motor Pole Position Search is finished. Refer to Initial Rotor Pole Position
Search Settings on page 208 for details on Motor Pole Position Search.

Use this setting in applications where the motor speed feedback is supplied from a non-absolute encoder (e.g..
incremental) and where the drive brake sequence is not utilized.

Design the external brake sequence to interlock the brake as long as the Motor Pole Position Search has not finished. In
this case, the external brake sequence should be designed to interlock the brake during Motor Pole Position Search.

Up/Down command -

Motor pole search status -

Motor pole position
search process <1>
< > < >
Brake interlock Brake can be released

<1> The search process takes 0.5 to 5.0 s depending on the Motor Pole Position Search method selected in n8-35 and whether Motor Pole
Search Error detection is enabled in parameter n8-86.

Setting 100 to 161: Functions 0to 61 with Inverse Output

These settings have the same function as settings 0 to 61 but with inverse output. Setas 1MMM, where the “1” indicates
inverse output and the last two digits specify the setting number of the function.

Examples:

« For inverse output of “8: During baseblock”, set 108.

¢ H3: Multi-Function Analog Inputs

The drive is equipped with two multi-function analog input terminals: Al and A2. Refer to Table 5.13 for a listing ofthe
functions that can be set to these terminals.

m H3-01: Terminal Al Signal Level Selection

Selects the input signal level for analog input Al.
No. Name Setting Range Default
H3-01 Terminal Al Signal Level Selection Oor1l 0

Setting 0: O to 10 Vdc

The input level is 0to 10 VVdc. The minimum input level is limited to 0%, so that a negative input signal due to gain and
bias settings will be read as 0%.

Setting 1: -10 to 10 Vdc

The input level is -10 to 10 Vdc. Ifthe resulting voltage is negative after being adjusted by gain and bias settings, then
the motor will rotate in reverse.

m H3-02: Terminal A1 Function Selection

Selects the input signal level for analog input Al. Refer to Multi-Function Analog Input Terminal Settings on page 185
for instructions on how to adjust the signal level.

No. Name Setting Range Default
H3-02 Terminal A1 Function Selection 0to 1F 0
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m H3-03, H3-04: Terminal A1 Gain and Bias Settings
Parameter H3-03 sets the level ofthe selected input value that is equal to 10 Vdc input at terminal Al (gain).
Parameter H3-04 sets the level ofthe selected input value that is equal to 0 V input at terminal Al (bias).

Both can be used to adjust the characteristics ofthe analog input signal to terminal Al.

No. Name Setting Range Default
H3-03 Terminal A1 Gain Setting -999.9 to 999.9% 100.0%
H3-04 Terminal Al Bias Setting -999.9 to 999.9% 0.0%

Setting Examples
 Gain H3-03 = 200%, bias H3-04 = 0, terminal Al as speed reference input (H3-02 = 0):

A 10 Vdc input is equivalent to a 200% speed reference and 5 Vdc is equivalentto a 100% speed reference. Since the
drive output is limited by the maximum frequency parameter (E1-04), the speed reference will be equal to E1-04 above
5 Vdc.

H3-01 =0 H3-01 =1

Figure 5.29 Speed Reference Setting by Analog Input with Increased Gain

» Gain H3-03 = 100%, bias H3-04 = -25%, terminal Al as speed reference input:
An input of 0 Vdc will be equivalentto a -25% speed reference.
When parameter H3-01 = 0, the speed reference is 0% between 0 and 2 VVdc input.
When parameter H3-01 = 1, the motor will rotate in reverse between -10 and 2 Vdc input.

H3-01 =0 H3-01 =1

Figure 5.30 Speed Reference Setting by Analog Input with Negative Bias
m H3-09: Terminal A2 Signal Level Selection
Selects the input signal level for analog input A2.
No. Name Setting Range Default
H3-09 Terminal A2 Signal Level Selection Oorl 0

Setting 0: 0 to 10 Vdc
The input level is 0to 10 Vdc. Referto Setting 0: 0to 10 Vdc onpage 183 for details.

Setting 1: -10 to 10 Vdc
The input level is-10 to 10 Vdc. Referto Setting 1: -10 to 10 Vdc on page 183 for details.
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m H3-10: Terminal A2 Function Selection

Determines the function assigned to analog input terminal A2. Refer to Multi-Function Analog Input Terminal Settings
on page 185 for a list of functions and descriptions.

No. Name Setting Range Default
H3-10 Terminal A2 Function Selection 0to 1F 1F

m H3-11, H3-12: Terminal A2 Gain and Bias Setting
Parameter H3-11 sets the level ofthe input value selected that is equal to 10 VVdc input to terminal A2.
Parameter H3-12 sets the level ofthe input value selected that is equal to 0V at terminal A2.

Both can be used to adjust the characteristics of the analog input signal to terminal A2. The settings work in the same
way as parameters H3-03 and H3-04 for analog input Al

No. Name Setting Range Default
H3-11 Terminal A2 Gain Setting -999.9 to 999.9% 100.0%
H3-12 Terminal A2 Bias Setting -999.9 to 999.9% 0.0%

m H3-13: Analog Input Filter Time Constant
Parameter H3-13 sets the time constant for a first order filter that will be applied to the analog inputs.

An analog input filter prevents erratic drive control when using a “noisy” analog reference. Drive operation becomes
more stable as the programmed time becomes longer, but it also becomes less responsive to rapidly changing analog
signals.

No. Name Setting Range Default
H3-13 Analog Input Filter Time Constant 0.00 to 2.00 s 0.03 s

m H3-16/H3-17: Offset for Terminal A1/A2
Parameters H3-16 and H3-17 set the offset applied analog input values from terminals Al and A2.

Although adjustment is rarely required, these parameters can be used for zero adjustment of the analog inputs.

No. Name Setting Range Default
H3-16 Offset for Terminal Al -500 to 500 0
H3-17 Offset for Terminal A2 -500 to 500 0

m  Multi-Function Analog Input Terminal Settings
Refer to Table 5.13 for information on how H3-02 and H3-10 determine functions for terminals Al and A2.

Note: The scaling of all input functions depends on the gain and bias settings for the analog inputs. Set these to appropriate values
when selecting and adjusting analog input functions.

Table 5.13 Multi-Function Analog Input Terminal Settings

Setting Function Page
0 Speed reference bias 186
2 Auxiliary speed reference 1 (used as a second speed reference) 186
3 Auxiliary speed reference 2 (used as a third speed reference) 186
14 Torque compensation (load cell input) 186
1F Not used (through mode) 186
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Setting 0: Speed reference bias

The input value of an analog input setto this function will be added to the analog speed reference value. When the speed
reference is supplied by a different source other than the analog inputs, this function will have no effect. Use this setting
also when only one ofthe analog inputs is used to supply the speed reference.

By default, analog inputs A1 and A2 are set for this function. Using A1 and A2 at the same time increases the speed
reference by the total ofall inputs.

Example: Ifthe analog speed reference from analog input terminal Al is 50% and a bias of 20% is applied by analog
input terminal A2, the resulting speed reference will be 70% ofthe maximum output speed.

Setting 2: Auxiliary speed reference 1 (used as a second speed reference)

Sets the auxiliary speed reference 1when multi-step speed operation is selected. Refer to Speed Selection Using Digital
Inputs (b1-01 = 0) on page 106 for details.

Setting 3: Auxiliary speed reference 2 (used as a third speed reference)

Sets the auxiliary speed reference 2 when multi-step speed operation is selected. Refer to Speed Selection Using Digital
Inputs (b1-01 = 0) on page 106 for details.

Setting 14: Torque compensation (load cell input)

This selection allows an analog signal to the input terminal adjust the amount of torque compensation to handle and
unbalance at start when elevators sensors indicate that a large load has been added to the car. This helps to minimize
shock and jerking at start. Setting 14 requires an analog signal from a load sensor. For more information on torque
compensation, refer to Adjusting the Torque Compensation at Start on page 112.

Setting 1F: Not used (Through mode)

When setto 1F, an input does not affect any drive function, but the input level can still be read out by a PLC via a
communication option or MEMOBUS/Modbus communications.

¢ H4: Multi-Function Analog Outputs

These parameters assign functions to analog output terminals FM and AM for monitoring a specific aspect of drive
performance.

m H4-01, H4-04: Terminal FM, AM Monitor Selection

Sets the desired drive monitor parameter UD-T11 to output as an analog value viaterminal FM and AM. Referto U:
Monitors on page 355 for a list of all monitors. The “Analog Output Level” column indicates if a monitor can be used
for analog output.

Example: Enter “103” for U1-03.

No. Name Setting Range Default
H4-01 Terminal FM Monitor Selection 000 to 999 102
H4-04 Terminal AM Monitor Selection 000 to 999 103

A setting of 031 or 000 applies no drive monitor to the analog output. With this setting, terminal functions as well as FM
and AM output levels can be set by a PLC via a communication option or MEMOBUS/Modbus (through mode).

m H4-02, H4-03: Multi-Function Analog Output Terminal FM Gain and Bias
H4-05, H4-06: Terminal AM Gain and Bias

Parameters H4-02 and H4-05 set the terminal FM and AM output signal level equal to 100% of the monitor (gain).
Parameters H4-03 and H4-06 set the bias added to the monitor output for terminals FM and AM. Both are setas a
percentage, where 100% equals 10 Vdc analog output. The output voltage of both terminals is limited to 10 Vdc.

Select an output signal range between 0to +10 Vdc or -10 to +10 Vdc using parameters H4-07 and H4-08. Figure 5.31
illustrates how gain and bias settings work.

No. Name Setting Range Default
H4-02 Terminal FM Gain -999.9 to 999.9% 100.0%
H4-03 Terminal FM Bias -999.9 to 999.9% 0.0%
H4-05 Terminal AM Gain -999.9 to 999.9% 50.0%
H4-06 Terminal AM Bias -999.9 to 999.9% 0.0%
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Using Gain and Bias to Adjust Output Signal Level
The output signal is adjustable while the drive is stopped.
Terminal FM

1 View the value setto H4-02 (Terminal FM Monitor Gain) on the digital operator. A voltage equal to 100% of the
parameter being set in H4-01 will be output from terminal FM.

2. Adjust H4-02 viewing the monitor connected to the terminal FM.

3. View the value set to H4-03 on the digital operator, terminal FM will output a voltage equal to 0% ofthe parameter
being set in H4-01.

4. Adjust H4-03 viewing the output signal on the terminal FM.

Terminal AM

1 View the value set to H4-05 (Terminal AM Monitor Gain) on the digital operator. A voltage equal to 100% of the
parameter being set in H4-04 will be output from terminal AM.

2. Adjust H4-05 viewing the monitor connected to the terminal AM.

3. View the value set to H4-06 on the digital operator, terminal AM will output a voltage equal to 0% ofthe parameter
being set in H4-04.

4. Adjust H4-06 viewing the output signal on the terminal AM.

Example 1 Set H4-02 to 50% for an output signal of 5V at terminal FM when the monitored value is at 100%.
Example 2: Set H4-02 to 150% for an output signal of 10 V at terminal FM when the monitored value is at 76.7%.

H4-07,08 =0 H4-07,08 =1

Figure 5.31 Analog Output Gain and Bias Setting Example 1and 2
Example 3: Set H4-03 to 30% for an output signal of 3V at terminal FM when the monitored value is at 0%.

H4-07, 08 =0

Figure 5.32 Analog Output Gain and Bias Setting Example 3
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m H4-07, H4-08: Terminal FM, AM Signal Level Selection

Sets the voltage output level of U parameter (monitor parameter) data to terminal FM and terminal AM using parameters
H4-07 and H4-08.

No. Name Setting Range Default
H4-07 Terminal FM Signal Level Selection Oor1 0
H4-08 Terminal AM Signal Level Selection Oor1 0

Setting 0: 0 to 10 V
Setting 1: -10 V to 10 V

¢+ H5: MEMOBUS/Modbus Serial Communication

Serial communication is possible in the drive using the built-in RS-422/485 port (terminals R+, R-, S+, S-) and
programmable logic controllers (PLCs) or similar devices running the MEMOBUS/Modbus protocol.

The H5-DD parameters are used to set up the drive for MEMOBUS/Modbus Communications. Referto MEMOBUS/
Modbus Communications on page 367 for detailed descriptions ofthe H5-DD parameters.
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5.8 L: Protection Functions

¢ L1: Motor Protection

m L1-01: Motor Overload Protection Selection

The drive has an electronic overload protection function that estimates the motor overload level based on output current,
output speed, thermal motor characteristics, and time. An oL1 fault will be triggered when motor overload is detected
and drive output will be shut off.

L1-01 sets the overload protection function characteristics according to the motor being used.

No. Name Setting Range Default

L1-01 Motor Overload Protection Selection 0to 3;5 Determined by A1-02

Note: 1. When the motor protection function is enabled (L1-01” 0), an oL1 alarm can be output through one ofthe multi-function outputs by

setting H2-01 to 1F. The output will close when the motor overload level reaches 90% ofthe oL1 detection level.
2. SetL1-01 to a value between 1and 5 when running a single motor from the drive to select a method to protect the motor from
overheat. An external thermal relay is not necessary.

Setting 0: Disabled (motor overload protection is not provided)
Use this setting if no motor overheat protection is desired.
Setting 1: General-purpose motor (standard self-cooled)

Because the motor is self-cooled, the overload tolerance drops when the motor speed is lowered. The drive appropriately
adjusts the electrothermal trigger point according to the motor overload characteristics, protecting the motor from
overheat throughout the entire speed range.

Overload Characteristics

Overload Tolerance Cooling Ability

i 60 s \Kated Speed = 100% Speed
i\ A Max. speed for 200LJ and above
'\ B Max. speed for 160MJ to 180 LJ
3 A\ I\ C: Max. speed for 132MJ and below
<9 . ; . ! .
38 Motor designed to operate from line power. Continuous operation at less than line power
g_ Motor cooling is most effective when running at frequency with 100% load can trigger motor
"é rated base frequency (check the motor nameplate or  overload protection (oL1). A fault is output and the
S O(jntinuous! N/ specifications). motor will coast to stop.
bl
i Zv C
0533 100120 167 200

Speed (%)

Setting 2: Drive dedicated motor (speed range for constant torque: 1:10)

Use this setting when operating a drive duty motor that allows constant torque in a speed range of 1:10. The drive will
allow the motor to run with 100% load from 10% up to 100% speed. Running at slower speeds with full load can trigger
an overload fault.

Overload Tolerance Cooling Ability Overload Characteristics

Kated Speed=100% Speed

60 A Max. speed for 200LJ and above
N B: Max. speed for 160MJ to 180 LJ
Co100 C: Max. speed for 132MJ and below
e
q Motor is designed to effectively cool itself even at Continuous operation with 100% load from 5 Hz to
low speeds. 50 Hz.
~ 55
50

Continuou§ A g

C
/

100120 167 200
Speed (%)

01 10
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Setting 3: Vector motor (speed range for constant torque: 1:100)

Use this setting when operating a drive-dedicated motor that allows constant torque in a speed range of 1:100. This motor
type is allowed to run with 100% load from 1% up to 100% speed. Running slower speeds with full load can trigger an

overload fault.

Overload Tolerance Cooling Ability Overload Characteristics

Rated Speed=100% Speed

A Max. speed for 200LJ and above
B: Max. speed for 160MJ to 180 LJ
C: Max. speed for 132MJ and below

Motor is designed to effectively cool itself at ultra- Continuous operation with 100% load from 0.5 Hz to
low speeds. 50 Hz.

c

100120 167200
Speed (%)

Setting 5: Constant torque PM motors (constant torque range of 1:500)

Sets protection characteristics needed when driving a PM with constant torque. These motors allow for a speed control
from 0.2% to 100% when operating with 100% load. Slower speeds with 100% load will trigger overload.

Overload Tolerance Cooling Ability Overload Characteristics
Motor is designed to effectively cool itself at ultra- Continuous operation with 100% load from 0.2% to
low speeds (about 0.2% of base speed). 100% of base speed.

Percentof base speed (%)
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m L1-02: Motor Overload Protection Time

Sets the detection time of motor overheat due to overload. This setting rarely requires adjustment, but should correlate
with the motor overload tolerance protection time for performing a hot start.

No. Name Setting Range Default

L1-02 Motor Overload Protection Time 0.1 to 5.0 minutes 1.0 minutes
Defaulted to operate with an allowance of 150% overload operation for one minute in a hot start.

Figure 5.33 illustrates an example ofthe electrothermal protection operation time using a general-purpose motor
operating at the value of E1-06, Motor Base Speed, with L1-02 setto one minute.

During normal operation, motor overload protection operates in the area between a cold start and a hot start.

 Cold start: Motor protection operation time in response to an overload situation that was suddenly reached when
starting a stationary motor.

» Hot start: Motor protection operation time in response to an overload situation that occurred during sustained
operation at rated current.

Figure 5.33 Motor Protection Operation Time
m L1-13: Continuous Electrothermal Operation Selection

Determines whether to hold the current value of the electrothermal motor protection (L1-01) when the power supply is
interrupted.

No. Name Setting Range Default
L1-13 Continuous Electrothermal Operation Selection Oor1l 1

Setting 0: Disabled
Setting 1: Enabled

¢ L2: Undervoltage Detection
m L2-05: Undervoltage Detection Level (Uv)
Determines the voltage at which a Uv1 fault is triggered. This setting rarely needs to be changed.

No. Name Setting Range Default
L2-05 <1> Undervoltage Detection Level 150 to 210 Vdc Determined by E1-01

<1> Values shown are specific to 200 V class drives; double the values for 400 V class drives.

Note: Install an AC reactor option on the input side ofthe power supply when setting L2-05 below the default value to prevent damage
to drive circuitry.
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¢ L3: Stall Prevention

When the load is too heavy or acceleration ramps are too short, the motor may be unable to keep up with the speed
reference, resulting in excessive slip. During acceleration, this usually causes an overcurrent fault (oC), drive overload
(oL2), or motor overload (oL1). The drive can prevent the motor from stalling and still reach the desired speed without
the user needing to change the acceleration or deceleration ramp settings. The Stall Prevention function can be set
separately for acceleration, operating at constant speeds, and deceleration.

m L 3-01: Stall Prevention Selection during Acceleration

Stall Prevention during acceleration (L3-01) prevents tripping with overcurrent (oC), motor overload (oL1), or drive
overload (oL2) faults common when accelerating with heavy loads.
L3-01 determines the type of Stall Prevention the drive uses during acceleration.

No. Name Setting Range Default

L3-01 Stall Prevention Selection during Acceleration O0to 2 1

Setting 0: Disabled

No Stall Prevention is provided. Ifthe acceleration time is too short, the drive may not be able to get the motor up to
speed fast enough, causing an overload fault.

Setting 1: Enabled
Enables Stall Prevention during acceleration.

Ifthe output current rises above the Stall Prevention level set in L3-02, then the drive stops accelerating. Acceleration
will not resume until the output current falls 15% below the setting in L3-02.

The Stall Prevention level is automatically reduced in the constant power range.

Output current

Setting 2: Intelligent Stall Prevention

The drive disregards the selected acceleration time and attempts to accelerate in the minimum time. The acceleration rate
is adjusted so the current does not exceed the value set to parameter L3-02.

m L3-02: Stall Prevention Level during Acceleration
Sets the output current level at which the Stall Prevention during acceleration is activated.

No. Name Setting Range Default
L3-02 Stall Prevention Level during Acceleration 0to 150% <1> <1>

<1> The upper limit and default value are determined by the carrier frequency reduction (L8-38).

» Lower L3-02 if stalling occurs when using a motor that is relatively small compared to the drive.
« Also set parameter L3-03 when operating the motor in the constant power range.
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m L3-05: Stall Prevention Selection during Run

Determines how Stall Prevention works during Run. Stall Prevention during run prevents the motor from stalling by
automatically reducing the speed when a transient overload occurs while the motor is running at constant speed.

No. Name Setting Range Default
L3-05 Stall Prevention Selection during Run 0to2 1

Note: 1. This function is available in V/f control mode.
2. Stall Prevention during run is disabled when the output frequency is 6 Hz or lower regardless of the L3-05 and L3-06 settings.

Setting 0: Disabled
Drive runs at the set speed reference. A heavy load may cause the motor to stall and trip the drive with an oC or oL fault.
Setting 1: Decelerate using C1-02

Ifthe current exceeds the Stall Prevention level set in parameter L3-06, then the drive will decelerate at decel ramp 1
(C1-02). Once the current level drops below the value of L3-06 minus 2% for 100 ms, the drive accelerates back to the
speed reference at the active acceleration ramp.

Setting 2: Decelerate using C1-04
Same as setting 1exceptthe drive decelerates at decel ramp 2 (C1-04).

m L3-06: Stall Prevention Level during Run

Sets the Stall Prevention level during run as a percentage of the drive rate output current.

No. Name Setting Range Default
L3-06 Stall Prevention Level during Run 30 to 150% <1> <1>

<1> The upper limit and default for this setting is determined by L8-38.

¢ L4: Speed Detection

These parameters set up the speed agree and speed detection functions which can be assigned to the multi-function
output terminals.

m L4-01, L4-02: Speed Agreement Detection Level and Detection Width

Parameter L4-01 sets the detection level for the digital output functions “User-set speed agree 1,” “Speed detection 1,”
and “Speed detection 2.”

Parameter L4-02 sets the hysteresis level for these functions.

No. Name Setting Range Default
L4-01 Speed Agreement Detection Level 0.0 to 100.0% 0.0%
L4-02 Speed Agreement Detection Width 0.0 to 40.0% 4.0%

For details on setting 2, 3, 4, and 5, refer to H2-01 to H2-05: Terminals M1-M2, M3-M4, M5-M6, P1-PC, andP1-P2
Function Selection on page 175.

m L4-03, L4-04: Speed Agreement Detection Level and Detection Width (+/-)

Parameter L4-03 sets the detection level for the digital output functions “Speed agree 2,” “User-set speed agree 2,”
“Speed detection 3,” and “Speed detection 4.”

Parameter L4-04 sets the hysteresis level for these functions.

No. Name Setting Range Default
L4-03 Speed Agreement Detection Level (+/-) -100.0 to 100.0% 0.0%
L4-04 Speed Agreement Detection Width (+/-) 0.0 to 40.0% 4.0%

For details on setting 13, 14, 15, and 16, refer to H2-01 to H2-05: Terminals M1-M2, M3-M4, M5-M6, P1-PC, andP1-
P2 Function Selection on page 175.
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m L4-05: Speed Reference Loss Detection Selection

The drive can detect a loss of an analog speed reference from input A1 and A2. Speed reference loss is detected when the
speed reference falls below 10% ofthe previous reference, or below 5% ofthe maximum output frequency within 400
ms.

Analog
speed
reference -———————— 10%
400 ms
Figure 5.35 Loss of Reference Function

Parameter L4-05 selects the operation when a speed reference loss is detected.

No. Name Setting Range Default
L4-05 Speed Reference Loss Detection Selection Oorl 0

Setting 0: Stop
Drive follows the speed reference (which is no longer present) and simply stops the motor.

Setting 1: Continue operation with reduced speed reference

The drive will continue the operation at the speed reference value set in parameter L4-06. When the external speed
reference value is restored, the operation is continued with the external speed reference.

m L4-06: Speed Reference at Reference Loss

Sets the speed reference level the drive runs with when L4-05 = 1and a reference loss was detected. The value is setas a
percentage ofthe speed reference before the loss was detected.

No. Name Setting Range Default
L4-06 Speed Reference at Reference Loss 0.0 to 100.0% 80.0%
m L4-13: Door Zone Level

Sets the speed level for the car door to open. Once the car slows to the speed set in L4-13, a multi-function output
terminal set for “Door zone reached” will close (H2-DD = 52).

No. Name Setting Range Default
L4-13 Door Zone Level 0.0 to 100.0% 0.0%

¢ L5: Automatic Fault Reset

After a fault has occurred, Fault Restart attempts to automatically restart the motor and continue operation instead of
stopping. The inverter can reset faults automatically. The maximum number of resets can be selected as well as the
operation mode ofthe fault relay.

WARNING! Sudden Movement Hazard. Do not use the fault reset function in lifting applications. Fault reset may cause the machine to
drop the load, which could result in death or serious injury.

Faults Allowing for Automatic Reset

The drive attempts to reset itself after one of the faults listed below has occurred. All other faults will need to be reset
externally.

Fault Name Fault Name

GF Ground Fault ov DC Bus Overvoltage
LF Output Phase Loss r Braking Transistor Fault
oC Overcurrent uL3 Undertorque Detection 1
oH1 Heatsink Overheat uL4 Undertorque Detection 2
oLl Motor Overload SE1 Sequence Error 1
oL2 Drive Overload SE2 Sequence Error 2
oL3 Overtorque Detection 1 SE3 Sequence Error 3
oL4 Overtorque Detection 2

194 YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



5.8 L: Protection Functions

Fault Reset Time Chart
Parameter L5-01 sets the number of times the drive can attempt to reset itself after on ofthe faults in the table above
occurs. The time chart below illustrates how fault reset works.

Fault

DC Injection/ DC Injection/
Position Lock Position Lock

Output Speed
Up or Down command |

Safe Disable Inputs (H1-HC, H2-HC) <2> I
Brake Control (H2-DD = 50)

Fault (H2-DD = E)

Auto Reset <1>

Figure 5.36 Fault Reset Time Chart

<1> The drive will accept an auto reset signal once the Up and Down commands have been removed.
<2> Software baseblock (bl1-MMM = 8, or 9) can also be used instead of Safe Disable inputs

Use parameter L5-06 to set up automatic fault reset.

To output a signal during fault reset, set one ofthe output terminals to "Reset enabled” (bl2-MM = 1E).

m L5-01: Number of Auto Reset Attempts
Sets the number of times that the drive may attempt to reset itself.

The drive will continuously attempt to reset. If it resets successfully, the reset counter is increased. This operation is
repeated each time a fault occurs.

When the counter reaches the number set in L5-01, the operation stops and the fault has to be reset manually after
correcting the cause.

The number of fault reset is reset to zero when:

 The drive operates normally for ten minutes following a fault reset.
« A fault is cleared manually after protective functions are triggered.
» The power supply is cycled.

No. Name Setting Range Default
L5-01 Number of Auto Reset Attempts 0 to 10 Times 0 Time

m L5-02: Fault Output Operation during Auto Reset

Determines if a fault output is triggered (bl2-IMM = E) when the drive attempts to reset.

No. Name Setting Range Default
L5-02 Fault Output Operation during Auto Reset Oor1l 0

Setting 0: No fault output
Setting 1: Fault output is set

m L5-06: Undervoltage Fault Reset Selection

Determines whether a limit should be placed on the number of reset attempts after a Uv1 fault.

No. Name Setting Range Default
L5-06 Undervoltage Fault Reset Selection Oor1l 0

Setting 0: Restrict auto-reset attempts to L5-01 after Uvl
Setting 1: No limit on auto-reset attempts after Uvl
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¢ L6: Torque Detection

The drive provides two independent torque detection functions that trigger an alarm or fault signal when the load is too
heavy (oL), or suddenly drops (UL). These functions are set up using the L6-D D parameters. Program the digital outputs
as shown below to indicate the underload or overload condition to an external device.

NOTICE: Damage to Equipment. Use the Torque Detection function of the drive to notify the PLC ofpotential overcurrent or overload
situations at the load prior to a drive overload fault. Failure to comply may cause the drive to fault with a coasting motor and potentially
damage equipment.

Note: When overtorque occurs in the application, the drive may stop due to overcurrent (oC) or overload (oL1). To prevent this, an
overload situation should be indicated to the controller before oC or oL1 occur in the drive. Use the torque detection for this

purpose.
H2-01 through H2-05 Setting Description
B Torque detection 1, N.O. (output closes when overload or underload is detected)
18 Torque detection 2, N.O. (output close when overload or underload is detected)

Figure 5.37 and Figure 5.38 show the function of overtorque and undertorque detection.

Motor current /torque

Note: 1. The torque detection function uses a hysteresis of 10% ofthe drive rated output current and motor rated torque.
2. In V/f, the level is set as a percentage of the drive rated output current. In OLV, CLV, and CLV/PM, it is set as a percentage of the
motor rated torque.

m L6-01, L6-04: Torque Detection Selection 1, 2

The torque detection function is triggered when the current or torque exceeds the levels set in L6-02 and L6-05 for longer
than the time set in L6-03 and L6-06. L6-01 and L6-04 select the conditions for detection and the operation that follows.

No. Name Setting Range Default
L6-01 Torque Detection Selection 1 0to8 0
L6-04 Torque Detection Selection 2 0to8 0

Setting 0: Disabled
Setting 1: oL3, oL4 at speed agree (Alarm)

Overtorque detection is active only when the output speed is equal to the speed reference, i.e., no detection during
acceleration and deceleration. The operation continues after detection and an oL3/oL4 alarm is triggered.

Setting 2: oL3, oL4 at run (Alarm)

Overtorque detection works as long as the Up/Down command is active. The operation continues after detection and an
oL3 or oL4 alarm is triggered.
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Setting 3: oL3, oL4 at speed agree (Fault)

Overtorque detection is active only when the output speed is equal to the speed reference, i.e., no detection during
acceleration and deceleration. The operation is stopped and an oL3 or oL4 fault is triggered.

Setting 4: oL3, oL4 at run (Fault)

Overtorque detection works as long as a Up/Down command is active. Operation stops and an oL3 or oL4 fault is
triggered.

Setting 5: UL3, UL4 at speed agree (Alarm)

Undertorque detection is active only when the output speed is equal to the speed reference, i.e., no detection during
acceleration and deceleration. The operation continues after detection and an oL3 or oL4 alarm is triggered.

Setting 6: UL3, UL4 at run (Alarm)

Undertorque detection works as long as the Up/Down command is active. The operation continues after detection and an
oL3 or oL4 alarm is triggered.

Setting 7: UL3, UL4 at speed agree (Fault)

Undertorque detection is active only when the output speed is equal to the speed reference, i.e., no detection during
acceleration and deceleration. The operation is stopped and an oL3 or oL4 fault is triggered.

Setting 8: UL3, UL4 at run (Fault)
Undertorque detection works as long as a Up/Down command is active. Operation stops and an oL3 or oL4 fault is
triggered.

m L6-02, L6-05: Torque Detection Level 1, 2

These parameters set the detection levels for the torque detection functions 1and 2. In V/f control mode, these levels are
set as a percentage of the drive rated output current, while in vector control modes these levels are set as a percentage of
the motor rated torque.

No. Name Setting Range Default
L6-02 Torque Detection Level 1 0 to 300% 150%
L6-05 Torque Detection Level 2 0 to 300% 150%

m L6-03, L6-06: Torque Detection Time 1, 2

These parameters determine the time required to trigger an alarm or fault after exceeding the levels in L6-02 and L6-05.

No. Name Setting Range Default
L6-03 Torque Detection Time 1 0.0 to 10.0 s 01ls
L6-06 Torque Detection Time 2 0.0 to 10.0 s 01ls

¢ L7: Torque Limit

The torque limit function can be used to limit the torque in each ofthe four quadrants individually and thereby protect the
elevator. It can be used in OLV, CLV, and CLV/PM control modes. The limit can be set by parameters. A digital output
programmed for “During torque limit” (H2-01 through H2-05 = 30) will be switched when the drive is operating at the
torque limit.

m Setting Torque Limits

The torque limits are defined by parameters L7-01 to L7-04 for each ofthe four operation quadrants. Figure 5.39 shows
which ofthe limit settings is applied in each quadrant.

Note: The maximum output torque is ultimately limited by the drive output current. Output torque will not exceed the limit set for the
drive rated current, even if the torque limits are set to higher values.
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positive torque reference

negative torque reference

Figure 5.39 Torque Limit Parameters
m L7-01 to L7-04: Torque Limits
These parameters set the torque limits in each operation mode.

A setting of 100% is equal to the motor rated torque.

No. Name Setting Range Default
L7-01 Forward Torque Limit 0 to 300% 300%
L7-02 Reverse Torque Limit 0 to 300% 300%
L7-03 Forward Regenerative Torque Limit 0 to 300% 300%
L7-04 Reverse Regenerative Torque Limit 0 to 300% 300%

m L7-16: Torque Limit Process at Start

Assigns a time filter to allow the torque limit to build at start.

No. Name Setting Range Default
L7-16 Torque Limit Process at Start Oto 1 1

Setting 0: Disabled

Toque limit is created at start without a delay time. Disable L7-16 to maximize response time when the application
requires sudden acceleration or deceleration at start.

Setting 1: Enabled
A time filter is added to allow the torque limit to build at start.

¢ L8: Drive Protection

m L8-02: Overheat Alarm Level
Sets the overheat alarm (oH) detection level.

The drive will output an alarm when the heatsink temperature exceeds the alarm level set in parameter L8-02.
When an output terminal is set for the oH pre-alarm (bl2-MM = 20), the switch will close when the heatsink temperature
rises above L8-02.

No. Name Setting Range Default
L8-02 Overheat Alarm Level 50 to 150 °C Determined by 02-04

m L8-03: Overheat Pre-Alarm Operation Selection

Sets the operation when an overheat pre-alarm is detected.

No. Name Setting Range Default
L8-03 Overheat Pre-Alarm Operation Selection Oto 3 3
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Setting 0: Ramp to stop

Ifan overheat alarm occurs, the drive decelerates to stop using the deceleration ramp currently selected. Ifa digital

output is programmed for “fault” (H2-DD = E), this output will be triggered.

Setting 1: Coast to stop

If heatsink overheat (oH) occurs, the drive switches offthe output and the motor coasts to stop. Ifa digital output is

programmed for “fault” (H2-DD = E), this output will be triggered.

Setting 2: Fast Stop

Ifan overheat alarm occurs, the drive decelerates to stop using the Fast Stop ramp (C1-09). If a digital output is

programmed for “fault” (H2-DD = E), this output will be triggered.
Setting 3: Alarm only
If an overheat alarm occurs, an alarm is output and the drive continues operation.

m L8-05: Input Phase Loss Protection Selection
Enables or disables the input phase loss detection.

No. Name Setting Range
L8-05 Input Phase Loss Protection Selection Oto3

Setting 0: Disabled

Setting 1: Enabled
Setting 2: Enabled during operation
Setting 3: Enabled during constant speed

Default
1

A phase loss on the power supply side is detected by measuring the voltage ripple in the DC bus and the drive input

voltage.

Input phase loss (PF) detection is typically triggered by single phase losses, voltage drop or phase imbalance.

Input phase loss detection is disabled when Rescue Operation is activated by one ofthe input terminals.

m L8-06: Input Phase Loss Detection Level

Determines the level for input phase loss detection when a ripple is observed inthe DC bus. Phase loss is detected when
the value setto L8-06 is greater than the difference between the peak value and the lowest value of the voltage ripple.

100% detection level = voltage (200 V or 400 V) x J2

No. Name Setting Range
L8-06 Input Phase Loss Detection Level 0.0 to 50.0%

m L 8-62: Operation Selection at Input Phase Loss

Sets stopping method when a input phase loss fault (PF) occurs.

No. Name Setting Range
L8-62 Operation Selection at Input Phase Loss Oto3

0: Ramp to stop. Decelerates to stop using the deceleration ramp in C1-02.

1: Coast to stop

2: Emergency stop. Decelerates to stop using the deceleration ramp in C1-09.
3: Alarm only. Drive continues operation.

m L8-07: Output Phase Loss Protection

Default
Determined by 02-04

Default
1

Enables or disables the output phase loss detection, which is triggered when the output current falls below 5% ofthe

drive rated current.

Note: 1. Output phase loss detection can mistakenly be triggered ifthe motor rated current is very small compared to the drive rating. Disable

this parameter in such cases.
2. Output phase loss detection is not possible when the drive is running a PM motor with light load.

No. Name Setting Range
L8-07 Output Phase Loss Protection Oto2
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Setting 0: Disabled
Setting 1: Fault when one phase is lost

An output phase loss fault (LF) is triggered when one output phase is lost. The output shuts off and the motor coasts to
stop.

Setting 2: Fault when two phases are lost

An output phase loss fault (LF) is triggered when two output phases are lost. The output shuts off and the motor coasts to
stop.

m L8-09: Output Ground Fault Detection Selection

Enables or disables the output ground fault detection.

No. Name Setting Range Default
L8-09 Output Ground Fault Detection Selection Oorl 1

Setting 0: Disabled
Ground faults are not detected.

Setting 1: Enabled
A ground fault (GF) is triggered when high leakage current or a ground short circuit occurs in one or two output phases.

m L8-10: Heatsink Cooling Fan Operation Selection

Selects the heatsink cooling fan operation.

No. Name Setting Range Default
L8-10 Heatsink Cooling Fan Operation Selection 0to 2 0

Setting 0: Run with timer

The fan is switched on when a Up/Down command is active. It is switched offwith the delay set in parameter L8-11 after
the Up/Down command has been released. Using this setting extends the fan lifetime.

Setting 1: Run always

The fan runs whenever power is supplied to the drive.

Setting 2: Temperature controlled

Cooling fan operated depending on the temperature ofthe drives heatsink.
m L8-11: Heatsink Cooling Fan Off Delay Time

Sets the cooling fan switch off-delay time if parameter L8-10 is setto 0.

No. Name Setting Range Default
L8-11 Heatsink Cooling Fan Off Delay Time 0to 300 s 60 s

m L8-12: Ambient Temperature Setting

I fthe temperature where the drive is mounted is above the specified values, the drive rated current must be reduced for
optimal performance life. By setting the ambient temperature to parameter L8-12 and adjusting the installation method
setting in L8-35, the drive rating automatically adapts to safe values.

No. Name Setting Range Default
L8-12 Ambient Temperature Setting -10 to 50 °C <o O

m L8-15: oL2 (Drive Overload) Characteristics Selection at Low Speeds

Selects whether the drive overload capability (oL fault detection level) is reduced at low speeds in order to prevent
premature output transistor failures.

Note: Contact Yaskawa for consultation first before disabling this setting.

No. Name Setting Range Default
L8-15 oL 2 Characteristics Selection at Low Speed Oorl 1
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Setting 0: Protection disabled at low speed

The overload protection level is not reduced. Frequently operating the drive with high output current at low speed can
lead to premature drive faults.

Setting 1: protection enabled at low speed

The overload protection level (oL2 fault detection level) is automatically reduced at speeds below 6 Hz.

m L8-27: Overcurrent Detection Gain

Adjusts the overcurrent detection level when running in CLV/PM. A setting of 100% is equal to the motor rated current.
When the drive rated current is considerably higher than the motor rated current, use this parameter to decrease the
overcurrent level in order to prevent motor demagnetization by too high current.

Overcurrent detection will use whichever value is the lowest: the overcurrent level for the drive, or the motor rated
current multiplied by L8-27.

No. Name Setting Range Default
L8-27 Overcurrent Detection Gain 0.0 to 300.0% 300.0%

m L 8-29: Current Unbalance Detection (LF2)

Enables or disables output current imbalance detection when running in CLV/PM. Current unbalance can heat up a PM
motor and lead to demagnetization of the magnets. The current imbalance detection function prevents such motor
damage by monitoring output current and triggering the LF2 fault when current unbalance occurs.

No. Name Setting Range Default
L8-29 Current Unbalance Detection (LF2) Oor1l 1
Setting 0: Disabled
No current unbalance protection is provided to the motor.
Setting 1: Enabled
The LF2 fault is triggered if an output current imbalance is detected. Drive output shuts off and the motor coasts to stop.

m L8-35: Installation Selection

Selects the type of installation for the drive and changes the drive overload (oL2) limits accordingly.
Note: This parameter is not reset when the drive is initialized.

No. Name Setting Range Default
L8-35 Installation Selection Oor2 Determined by 02-04

Setting 0: IP20 enclosure
For an IP20 enclosure drive installed with at a minimum of 30 mm space to the next drive or a cabinet wall.

Setting 2: NEMA Type 1 enclosure
For drives compliant with NEMA Type 1enclosure specifications.

m [ 8-38: Automatic Torque Boost Function

When the output current reaches a certain level the drive automatically reduces the carrier frequency to the level set in
L8-39. Because lowering the carrier frequency increases the overload tolerance, the drive is capable of creating
considerably more torque. When the output current falls, the carrier frequency switches back to the value set in C6-03.

Note: 1. Automatically lowering the carrier frequency increases motor noise.
2. Confirm drive capacity so that the maximum output current is less than the current limit.

No. Name Setting Range Default
L8-38 Automatic Torque Boost Function Oor3 0

Setting 0: Disabled
The carrier frequency is not automatically reduced.

Setting 3: Enabled
The torque capability is improved by reducing the carrier frequency when the output current exceeds a certain value.

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual 201

Parameter Details



5.8 L: Protection Functions

m L8-39: Reduced Carrier Frequency
Determines value the carrier frequency is reduced to by the torque boost function.
No. Name Setting Range Default
L8-39 Reduced Carrier Frequency 1.0 to 15.0 kHz 3.0 kHz
m L8-55: Internal Braking Transistor Protection
Enables or disables protection for the internal braking transistor.
No. Name Setting Range Default
L8-55 Internal Braking Transistor Protection Oorl 1

Setting 0: Disabled
Disable braking transistor protection when not using the internal braking transistor, including the following instances:

» When using a regen converter such as DC5.

« When using a regen unit such as RC5.

* When using external braking transistor options like CDBR units.

» When using the drive in common DC bus applications and the internal braking chopper is not installed.

Enabling L8-55 under such conditions can incorrectly trigger a braking transistor fault (rF).

Setting 1: Enabled
The following models come with a built-in braking transistor:

* CIMR-LD2A0018 to 2A0115
* CIMR-LD4A0009 to 4A0060

Enable L8-55 when connecting a braking resistor or a braking resistor unit to the drive built-in braking transistor.

Overload Tolerance for Internal Braking Transistor

Below, Figure 5.40 show the overload tolerance level for the drive’s built-in braking transistor.

Operation Time (s)

Figure 5.40 Overload Tolerance for Braking Transistor (CIMR-LD2A0018 to 2A0115, CIMR-LD4A0009 to 4A0060)
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m L8-77: Oscillation Suppression

If speed oscillations with the same frequency as the output frequency occur with an unloaded motor, parameter L8-77
can be adjusted to suppress these oscillations. While watching the motor speed, increase or decrease L8-77 until the
oscillation disappears.

This parameter rarely requires adjustment.

No. Name Setting Range Default
L8-77 Oscillation Suppression -100 to 100 0

m | 8-88: Safe Disable Operation Mode

Determines the operation performed by the drive when the Safe Disable input is activated.

No. Name Setting Range Default
L8-88 Safe Disable Operation Mode Oor1l 1

Setting 0: Mode 0
Setting 1: Mode 1

When the Safe Disabled Input is triggered, the operator displays and alarm, and the corresponding output terminal will
react as follows:

L8-88 Safe Dlggllélgti(())ﬁeratlon Alarm Display during Safety Disable Alarm Output (M2-NN = 10) (Ddgl?_lﬁe:%))/
0 (mode 0) Hbb ALM flashes ON OFF
1 (model) Hbb ALM flashes OFF ON
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5.9 n: Special Adjustments

These parameters handle a variety of specialized adjustments and functions, including AFR Control, resistance between
motor lines, PM motor control functions, and current detection adjustments.

¢ n2: Speed Feedback Detection Control (AFR) Tuning

These parameters are used to achieve speed stability when a load is suddenly applied or removed.
Note: Properly set all motor parameters or perform Auto-Tuning before making changes to the AFR parameters.
m n2-01: Speed Feedback Detection Control (AFR) Gain
Sets the internal speed feedback detection control gain in the AFR.
No. Name Setting Range Default
n2-01 Speed Feedback Detection Control (AFR) Gain 0.00 to 10.00 1.00
Although this parameter rarely needs to be changed, it may require adjustment in the following situations:

« If hunting occurs, increase the setting value in steps of 0.05 while checking the response.
« If response is low, decrease the setting value in steps of 0.05 while checking the response.

m n2-02, n2-03: Speed Feedback Detection Control (AFR) Time Constant 1, 2

Parameter n2-02 sets the time constant normally used by AFR.

Parameter n2-03 sets the time constant during regenerative operation.

No. Name Setting Range Default
n2-02 Speed Feedback Detection Control (AFR) Time Constant 1 0to 2000 ms 50 ms
n2-03 Speed Feedback Detection Control (AFR) Time Constant 2 0to 2000 ms 750 ms

Note: Setting parameter n2-02 higher than n2-03 will trigger an oPE08 error.
Although these parameters rarely need to be changed, they may require adjustment in the following situations:

« If hunting occurs, increase n2-02. If response is low, decrease it.
« Increase n2-03 if overvoltage occurs with high inertia loads at the end of acceleration or with sudden load changes.
« If setting n2-02 to a higher value, also increase C4-02 (Torque Compensation Delay Time Constant 1) proportionally.

¢ nb5: Inertia Compensation

Enabling Inertia Compensation improves the responsiveness ofthe drive to speed reference changes in applications
where a high speed control proportional gain setting (C5-01, C5-03, C5-13) would lead to problems with overshoot,
undershoot, or oscillation. Figure 5.41 gives an example of overshoot reduction by Inertia Compensation. Parameters
related to this function and the function principle are illustrated in Figure 5.42. Inertia Compensation can only be used in
Closed Loop Vector Control for induction or PM motors (A1-02 = 3 or 7).

Note: Prior to using Feed Forward, always perform Auto-Tuning or set the correct motor data manually. Also perform ASR Auto-
Tuning to setthe speed loop gain (C5-01, C5-03, C5-13), or adjust it manually. Fine-tune the other speed control loop parameters
(C5-DD) if required.

Time (s) Time (s)

Conventional Speed Control Inertia Compensation Control
Figure 5.41 Overshoot Suppression by Inertia Compensation
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Inertia Compensation Output

Figure 5.42 Inertia Compensation

Note: Priorto using Inertia Compensation, always perform Auto-Tuning or set the correct motor data manually. and adjust the Speed
Control Loop.

m n5-01: Inertia Compensation Selection

Enables or disables the Inertia Compensation function.
No. Name Setting Range Default
n5-01 Inertia Compensation Selection Oor1l 0

Setting 0: Disabled
Setting 1: Enabled

m n5-02: Motor Acceleration Time

Sets the time required to accelerate the motor from a full stop up to the rated speed at the rated torque.

No. Parameter Name Setting Range Default
n5-02 Motor Acceleration Time 0.001 to 10.000 s Determined by 02-04
Calculation

The motor acceleration time can be calculated by,

Where:
— M JMior Meed * JVbtor is the motor inertia in kgm2.
30 o Traed « n~d is the rated speed of the motor in r/min

¢ Trated is the rated torque of the motor in N m

Measuring Acceleration Time

Take the following steps when measuring the motor acceleration time.

Decouple motor and load.

Perform Auto-Tuning or manually enter the correct motor data.

Properly set up the speed loop (ASR).

Set the acceleration time to zero.

Set the forward torque limit in parameter L7-01 to 100%.

Set the speed reference equal to the motor rated speed.

While monitoring the motor speed in U1-05, start the motor in the forward direction and measure the time it takes
to reach the rated speed.

8. Reverse the parameter settings above and set the measured time to parameter n5-02.

Nooh,wNpE
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m n5-03: Inertia Compensation Gain

Parameter n5-03 sets the inertia ratio ofthe load connected to the motor.

No. Parameter Name Setting Range Default

n5-03 Inertia Compensation Gain 0.00 or 100.00 1.00

Calculate the value for n5-03 as explained below.

Avbt - Motor inertia in kgm2

nr Mot - Rated motor speed in r/min
Tr Mot - Rated motor torque in Nm
Jts - Traction sheave inertia in kgm2

i - Grar ratio (nLoed/nMot)
vr Hev - Rated elevator speed in m/s

Xm - Mass of all moved parts (car, counterweight, ropes, load <1>) in kg
<1> Insert 0 kg for the load to calculate the lowest setting, insert the elevator rated load to calculate the maximum setting for

n5-03. Use the lower of calculated values for initial trials and increase n5-03 gradually until the desired performance is
achieved.

m Speed Feedback Compensation: Speed Observer

Enabling the Speed Feedback Compensation can reduce oscillation and increase responsiveness to the speed reference by
compensating for phase delay.

Note: 1. Setn5-07 to 1to use the Speed Feedback Compensation.

Set C5-17 (motor inertia) and C5-18 (load inertia ratio) to the correct values before using the Speed Feedback Compensation.
If the product of C5-17 x C5-18 is relatively large, the estimated speed will be very slow.

Reduce the products of C5-17 x C5-18 if oscillation is a problem.

C5-18 to at least 1.1 when using the Speed Feedback Compensation. A setting of 1.0 or less disables the Speed Feedback
Compensation.

ok~ W

Adjusting the Speed Feedback Compensation
Follow the procedure below to set up the Speed Feedback Compensation

. Set the drive for Closed Loop Vector for PM motors.

. Enter the correct data from the motor nameplate and the motor test report to the E5-DD parameters.

. Set all ASR-related parameters (C5-DD) to their most appropriate values.

. Setthe Speed Feedback Compensation to operate in test mode (n5-07).

. Connect the ropes to the motor.

. Start operating the elevator while looking atthe Speed Feedback Compensation output monitor (U6-56) and the motor
speed feedback (U1-05).

7. Adjust the Speed Feedback Compensation gain (n5-08) and C5-18 so that the monitor values in U6-56 and U1-05 are

relatively low.

o wWN R

Figure 5.43 shows a block diagram for the Speed Feedback Compensation.

Figure 5.43 Speed Feedback Compensation Operation
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m n5-07: Speed Feedback Compensation Selection
Enables or disables the Speed Feedback Compensation.

Enabling the Speed Feedback Compensation can help stop motor oscillation that results from setting the ASR
proportional gain (C5-01) to a high value for faster speed response.

No. Parameter Name Setting Range Default
n5-07 Speed Feedback Compensation Selection O0to2 0

0 : Disabled

1 : Enabled

2 :Speed Feedback Compensation test mode
m n5-08: Speed Feedback Compensation Gain (P)
Sets the proportional gain for the Speed Feedback Compensation.

Although this parameter rarely requires adjustment, increasing the gain can help improve responsiveness relative to the
load. Lower setting if oscillation occurs.

No. Parameter Name Setting Range Default

n5-08 Speed Feedback Compensation Gain (P) 0.00 to 300.00 3.00

¢ n6: Online Tuning

Online Tuning compensates insufficient torque and diminished speed control accuracy due to fluctuating motor
temperature.

® n6-01: Online Tuning Selection

Selects the type of motor data Online Tuning uses for Open Loop Vector Control.

No. Name Setting Range Default
n6-01 Online Tuning Selection 0to 2 2

Setting 0: Disabled
Setting 1: Line-to-line resistance tuning

This setting enables line-to-line resistance online tuning. This procedure is effective for speed values up to 6 Hz and
improves the overload capacity in the low speed range by adjusting the value set for the motor resistance.

Setting 2: Voltage correction

The drive adjusts the output voltage during run to improve overload tolerance and minimize the effects of high
temperatures on speed accuracy.

Note:  This setting can only be selected if the Energy Saving function is disabled (b8-01 = 0).
m n6-05: Online Tuning Gain
Sets the compensation gain for the voltage correction in the Online Tuning function (n6-01 = 2). Although this parameter
rarely needs to be changed, increase the set value in steps of 0.1 if an overload fault occurs during voltage correction.

No. Name Setting Range Default
n6-05 Online Tuning Gain 0.1 to 50.0 1.0
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* n8: PM Motor Control Tuning

Parameters in the n8 group are used to adjust the Initial Rotor Pole Position Search function and other PM motor control
related functions like the current control loop in CLV/PM or voltage saturation prevention (voltage limit).

m Initial Rotor Pole Position Search Settings

When a PM motor with a non-absolute encoder such as an incremental encoder with a PG-X3 option is used, the drive
needs to search for the rotor pole position before it can operate the motor. This search is performed always:

« when the Up/Down command is issued for the first time after the power has been switched on.
« after one ofthe following errors occurred: dvl, dv2, dv3, dv4, dvé, dv7, PGo, PGoH.
» when an Up/Down command issued after the setting of parameter n8-35 had been changed.

With default settings the drive will generate a dv8 error if initial rotor pole position search fails (n8-86 = 1). The brake
control output (H2-DD = 50) will not open in this case.

When not using the drive’s brake sequence, include the Motor Pole Search Status signal (digital output programmed for
H2-DD = 61) so that the brake can open only if motor pole position search has been finished successfully. Refer to
Setting 61: Motorpole search status onpage 183 for details.

m n8-01: Initial Polarity Estimation Current

Sets the current used for the initial rotor position estimation as a percentage ofthe motor rated current.

No. Name Setting Range Default
n8-01 Initial Polarity Estimation Current 0 to 100% 50%

m n8-02: Pole Attraction Current

Sets the pull-in current used to detect rotor position. This setting rarely needs to be changed.

No. Name Setting Range Default
n8-02 Pole Attraction Current 0 to 150% 80%

m n8-35: Initial Rotor Position Detection Selection
Selects how the rotor position is detected at start.
No. Name Setting Range Default
n8-35 Initial Rotor Position Detection Selection lor2 1
Setting 1: High Frequency Injection
High frequency is injected in order to detect the rotor position. Some noise may be generated from the motor at start.
Setting 2: Pulse injection
A pulse signal is injected into the motor in order to detect the rotor position.
m n8-36: High Frequency Injection Level
Sets the frequency level used for High Frequency Injection.

No. Name Setting Range Default
n8-36 High Frequency Injection 25 to 1000 Hz 500 Hz

m n8-37: High Frequency Injection Amplitude
Sets the amplitude for High Frequency Injection as a percentage ofthe voltage (200 V or 400 V).

No. Name Setting Range Default
n8-37 High Frequency Injection Amplitude 0.0 to 99.9% 20.0%
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m n8-81: High Frequency Injection during Rescue Operation

Sets the frequency used for High Frequency Injection during Rescue Operation.

No. Name Setting Range
n8-81 High Frequency Injection during Rescue Operation 25 to 1000 Hz

m n8-82: High Frequency Injection Amplitude during Rescue Operation

Default
90 Hz

Sets the amplitude for High Frequency Injection during Rescue Operation as a percentage ofthe voltage (200 V or 400

V).

No. Name Setting Range
n8-82 High Frequency Injection Amplitude during Rescue Operation 0.1 to 99.9%

m n8-84: Polarity Detection Current

Sets the current level (E5-03) as a percentage for detecting polarity during Initial Polarity Estimation.

No. Name Setting Range
n8-84 Polarity Detection Current 0 to 150%

m n8-86: Magnet Pole Search Error Detection Selection

Enables fault detection for Initial Polarity Estimation (dv8).

No. Name Setting Range
n8-86 Magnet Pole Search Error Detection Selection Oor1l
0: Disabled

After searching for the rotor pole position one time, the drive starts using the detected rotor position. Ifthe detected

Default
15.0%

Default
100%

Default
0

position is wrong, an error occurs when the drive attempts to run the motor. The initial pole search takes approximately

15s.
1: Enabled

The rotor pole position search is executed multiple times. The drive starts using the detected rotor position only if there is

no difference between the search results. Otherwise a dv8 error will be output. The initial pole search takes

approximately 1.5to 5.0 s.
m Other Settings

Parameters n8-29 to n8-33 can be used to adjust the current control loop. Adjustment is not normally required.

Parameter n8-62 sets a voltage limit in order to prevent voltage saturation.

m n8-29: g-Axis Current Control Gain during Normal Operation

Sets the g-Axis proportional gain for the automatic current regulator.

No. Name Setting Range
n8-29 g-Axis Current Control Gain during Normal Operation 0 to 2000 rad/s

m n8-30: g-Axis Current Control Integral Time during Normal Operation

Sets the g-Axis integral time for the automatic current regulator.

No. Name Setting Range
n8-30 g-Axis Current Control Integral Time during Normal Operation 0.0 to 100.0 ms

m n8-32: d-Axis Current Control Gain during Normal Operation

Sets the d-Axis proportional gain for the automatic current regulator.

No. Name Setting Range
n8-32 d-Axis Current Control Gain during Normal Operation 0 to 2000 rad/s
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m n8-33: d-Axis Current Control Integral Time during Normal Operation

Sets the d-Axis integral time for the automatic current regulator.

No. Name Setting Range Default
n8-33 d-Axis Current Control Integral Time during Normal Operation 0.0 to 100.0 ms 10.0 ms

m n8-62: Output Voltage Limit
Sets the output voltage limit to prevent voltage saturation of the motor. Avoid setting this value higher than the input
voltage on the motor nameplate to maintain optimum motor performance.

No. Name Setting Range Default
ng-62 <1> Output Voltage Limit 0.0 to 230.0 Vac 200 Vac

<1> Values shown here are for 200 V class drives. Double values when using a 400 V class drive.

¢ n9: Current Detection Adjustments

m n9-60: A/D Conversion Start Delay

Sets a delay time used for A/D conversion of the current. This value rarely needs to be changed. However, it can help to
resolve speed ripple problems at constant speed when using a PM motor. Priorto adjusting this value, make sure all other
parameters (motor data, speed loop settings) are adjusted correctly.

No. Name Setting Range Default
n9-60 A/D Conversion Start Delay 0.0 to 40.0 Lis Determined by 02-04
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5.10 o: Operator Related Settings

These parameters control the various functions, features, and display ofthe digital operator.

¢ o01: Digital Operator Display Selection
These parameters determine the data display on the digital operator.

m 01-01: Drive Mode Unit Monitor Selection

When the drive is powered up, the monitor selected in parameter 01-02 appears first on the display. 1f01-02 is setto 5,
01-01 can be used to change the content of this monitor.

When using an LED operator, pressing the up arrow key will display the following data: speed reference ~ rotational
direction ® output speed * output current » 01-01 selection.
Parameter 01-01 selects the content ofthe last monitor in this sequence. There is no effect like this on an LCD operator.

No. Name Setting Range Default

105 to 699
01-01 Drive Mode Unit Monitor Selection U1-04 (Control Mode) to 106 (U1-06)
U6-99 (Option Monitor 20) <1>

<1>U2-DD and U3-DD parameters cannot be selected.
m 01-02: User Monitor Selection after Power Up

Selects which monitor parameter is displayed upon power up. This is done by entering the 1MM part of U1-DD. Certain
monitors are not available in some control modes. Refer to U: Monitor Parameters on page 232 for a list of monitors.

No. Name Setting Range Default
01-02 User Monitor Selection after Power Up 1to 5 1

Setting 1: Speed reference (U1-01)

Setting 2: Motor direction

Setting 3: Output speed (U1-02)

Setting 4: Output current (U1-03)

Setting 5: User-selected monitor (set by 01-01)

m 01-03: Digital Operator Display Unit Selection

Sets the units used to display speed related settings and monitors as well as accel/decel rate settings and jerk settings.
Refer to Digital Operator Display Unit Selection on page 91.

No. Name Setting Range Default
01-03 Digital Operator Display Unit Selection Oto6 1

Setting 0: 0.01 Hz units

Setting 1: 0.01% units (100% = max. output frequency)

Setting 2: r/min units (calculated by the max output frequency and the no. of motor poles)
Setting 3: User-set units (use 01-10, 01-11)

Set 01-03 to 3 for user-set units, then set parameters 01-10 and o1-11.

Set the value use for the maximum frequency reference to 01-10. The placement of the decimal point in this number
should be setto 01-11.

For example, to have the maximum output speed displayed as “100.00”, set the 01-10 = 1000 and 01-11 = 2 (i.e., 1000
with 2 decimal points).

Setting 4: Elevator units 1 (speed in m/s, accel/decel rate and jerk in s)
Setting 5: Elevator units 2 (speed in m/s, accel/decel rate in m/s2,jerk in m/s3)
Setting 6: Elevator units 3 (speed in ft/min, accel/decel rate in ft/s2, jerk in ft/s3)
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m 01-04: V/f Pattern Setting Units

Determines the units used for the frequency reference when setting parameters that create the V/f pattern: E1-04, E1-06,
E1-09, E1-11, and E2-04. For motor 2, this includes parameters E3-04, E3-06, E3-07, E3-09, and E4-04.

Enabled only in vector control modes (CLV and CLV/PM).

No. Name Setting Range Default
01-04 V /f Pattern Setting Units Oorl Determined by A1-02
Setting 0: Hz

Setting 1: r/min
Note: For motor 2, 01-04 can only be set to 0 for Hertz.

m 01-10: User-Set Display Units Maximum Value

Determines the display value that is equal to the maximum output frequency.

No. Name Setting Range Default
01-10 User-Set Display Units Maximum Value 1to 60000 Determined by 01-03

Note: This parameter is displayed only when the drive is set to allow for user-set units (01-03 = 3).

m 01-11: User-Set Display Units Decimal Display

Determines how many decimal points should be used to set and display the speed reference.

No. Name Setting Range Default
01-11 User-Set Display Units Decimal Display Oto3 Determined by 01-03

Setting 0: No decimal point
Setting 1: One decimal point
Setting 2: Two decimal points
Setting 3: Three decimal points

m 01-12: Length Units

Sets the units used for distance control and for the sheave diameter.

Note: This parameter determines whether the following parameters are set in millimeters or inches: 01-20, S5-11, S5-12, U4-42,
U4-33, and U4-44.

No. Name Setting Range Default
01-12 Length Units Oorl 0

0: Millimeter units
1: Inch units

m 01-20: Traction Sheave Diameter

WARNING! Make sure that the traction sheave diameter (01-20), the deceleration distance (S5-11) and the stop distance (S5-12) are
all set to the correct units. If these settings are incorrect, the elevator will not stop at the designated location, overrun will occur, and
may cause serious injury or death. Before using stop distance control, make sure that parameter 01-20, S5-11, and S5-12 are set to
correctly.

Sets the traction sheave diameter.

No. Name Setting Range Default
01-20 Traction Sheave Diameter 100 to 2000 mm <1> 400 mm <1>

<1> The default setting will change if the length units are set in inches (01-12 = 1). The setting range will become 3.70 to 78.00 inches, and the
default will be 15.70 inches.
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m 01-21: Roping Ratio

Sets the roping ratio.

No.
0l-21

Setting 1:
Setting 2:
Setting 3:
Setting 4:

Name

Roping Ratio

A WN R

m 01-22: Mechanical Gear Ratio

Sets the gear ratio ofthe mechanical gear.

01-22

¢ 02: Digital Operator Keypad Functions
These parameters determine the functions assigned to the operator keys.

m 02-01: LO/RE (LOCAL/REMOTE) Key Function Selection

Name

Mechanical Gear Ratio

5.10 o: Operator Related Settings

Setting Range
1to 4

Setting Range
0.10 to 50.00

Default
2

Default
Determined by A1-02

Parameter 02-01 determines whether the LO/RE key on the digital operator will be enabled or not for switching between
LOCAL and REMOTE.

No.
02-01

Setting 0:

Name

LO/RE Key Function Selection

Disabled

The LO/RE key is disabled.

Setting 1:

Enabled

Setting Range
Oor1l

Default
0

The LO/RE switches between LOCAL and REMOTE operation. Switching is possible during stop only. When LOCAL

is selected, the LED indicator on the LO/RE key will light up.
m 02-02: STOP Key Function Selection

Determines ifthe STOP key on the digital operator can still be used to stop drive operation when the drive is being

controlled from a remote source (i.e., not from digital operator).

No.
02-02

Setting O:
Setting 1:

Name

STOP Key Function Selection

Disabled
Enabled

Setting Range

Oor1l

Default
0

The STOP key will terminate drive operation even ifthe Up/Down command source is not assigned to the digital
operator. Cycle the Up/Down command to restart the drive if the drive has been stopped by pressing the STOP key.
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m 02-03: User Parameter Default Value

After completely setting up drive parameters, save the values as user-set defaults with parameter 02-03. After saving the
values, parameter A1-03 (Initialize Parameters) will offer the choice of “1110: User Initialize”. Selecting 1110 resets all
parameters to the user-set default values. Refer to A1-03: Initialize Parameters on page 135 for details on drive
initialization.

No. Name Setting Range Default
02-03 User Parameter Default Value 0to 2 0

Setting 0: No change (awaiting command)
Setting 1: Set User Initialize values

The current parameter settings are saved as user-set default for a later User Initialization. Setting 02-03 to 1and pressing
the ENTER key saves the values and returns the display to 0.

Setting 2: Clear User Initialize Values
All user-set defaults for “User Initialize” are cleared. Setting 02-03 to 2 and pressing the ENTER key erases the values
and returns the display to 0.

m 02-04: Drive Model Selection

This parameter must be set when replacing the control board or the terminal board for any reason. For information on the
drive model selection, refer to Defaults by Drive Model Selection (02-04) on page 363.

NOTICE: Drive performance will suffer and protective functions will not operate properly if the correct drive capacity is not set to 02-04.

No. Name Setting Range Default

Determined by drive

02-04 Drive Model Selection .
capacity

m 02-05: Speed Reference Setting Method Selection

Determines ifthe ENTER key must be pressed after changing the speed reference using the digital operator while in the
Drive Mode.

No. Name Setting Range Default
02-05 Speed Reference Setting Method Selection Oorl 0

Setting 0: ENTER key required

Every time the speed reference is changed using the digital operator, the ENTER key must be pressed for the drive to
accept the change.

Setting 1: ENTER key not required

The output speed changes immediately when the reference is changed by the up or down arrow keys on the digital
operator. The ENTER key does not need to be pressed. The speed reference is saved for 5 s after it is changed.

m 02-06: Operation Selection when Digital Operator is Disconnected

Determines whether the drive will stop when the digital operator is removed in LOCAL mode or when b1-02 is setto 0.
When the operator is reconnected, the display will indicate that it was disconnected.

No. Name Setting Range Default
02-06 Digital Operator Disconnection Operation Oorl 0

Setting 0: Continue operation

The operation is continued.

Setting 1: Trigger a fault

The operation is stopped and an “oPr” fault is triggered. The motor coasts to stop.
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¢ 03: Copy Function

These parameters control the Copy function ofthe digital operator. The Copy function stores parameter settings into the
memory ofthe digital operator to facilitate the transfer ofthose settings to other drives that are the same model, capacity,
and same control mode setting. Referto Copy Function Related Displays on page 264 for a description of errors and
displays.

m 03-01 Copy Function Selection

Instructs the drive to Read, Write, or Verify parameter settings.

No. Name Setting Range Default
03-01 Copy Function Selection Oto3 0

0: Copy Select (no function)
1: INV --> OP READ

Copies all parameters from the drive to the digital operator.

Note: The copy protection for the digital operator is enabled by default. Set 03-01 to 1to unlock copy protection.
2: OP --> INV WRITE

Compares the parameters in the drive with the parameter settings saved on the digital operator for matches.
3: OP<-->INV VERIFY
Parameters in the drive are compared with the parameter settings saved on the digital operator to see if they match.

m 03-02 Copy Allowed Selection

Allows and restricts the use ofthe Copy function.

No. Name Setting Range Default
03-02 Copy Allowed Selection Oor1l 0

0: Disabled

1: Enabled

¢ 04: Maintenance Monitor Settings

m 04-01: Cumulative Operation Time Setting

Sets the cumulative operation time ofthe drive. The user can also manually set this parameter to begin keeping track of
operation time from some desired value. Total operation time can be viewed in monitor U4-01.

Note: The value in 04-01 is set in 10 h units. For example, a setting of 30 will set the cumulative operation time counter to 300 h. 300 h
will also be displayed in monitor U4-01.
No. Name Setting Range Default
04-01 Cumulative Operation Time Setting 0 to 9999 0

m 04-02: Cumulative Operation Time Selection

Selects the conditions for how the drive keeps track of its total operation time. This time log can be viewed in U4-01.

No. Name Setting Range Default

04-02 Cumulative Operation Time Selection Oor1l 1
Setting 0: Power on time
The drive logs the time it is connected to a power supply, regardless ifthe motor is running or not.
Setting 1: Run time

The drive logs the time that the output is active. This includes whenever the Up/Down command is active (even if the
motor is not rotating) and when there is voltage output.
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m 04-03: Cooling Fan Operation Time Setting

Sets the value for how long the cooling fan has been operating. This value can be viewed in monitor U4-03. Parameter
04-03 also sets the base value used for the cooling fan maintenance, which is displayed in U4-04. Reset this parameter to
0 after replacing the cooling fan.

Note: 1. The value in 04-03 increases after every 10 hours of use. A setting of 30 will set the cooling fan operation time counter to 300 h.
“300” will be displayed in monitor U4-03.
2. The cooling fan may require maintenance at an earlier date in harsher environments.

No. Name Setting Range Default
04-03 Cooling Fan Operation Time Setting 0 to 9999 0

m 04-05: Capacitor Maintenance Setting

Sets value ofthe maintenance monitor for the DC bus capacitors displayed in U4-05 as a percentage ofthe total expected
performance life. Reset this value to 0 after replacing the DC bus capacitors.

Note: The actual maintenance time will depend on the environment where the drive is used.

No. Name Setting Range Default
04-05 Capacitor Maintenance Setting 0 to 150% 0%

m 04-07: DC Bus Pre-charge Relay Maintenance Setting

Sets the value ofthe softcharge bypass relay maintenance time displayed in U4-06 as a percentage of the total expected
performance life. Reset this value to 0 after replacing the bypass relay.

Note: The actual maintenance time will depend on the environment where the drive is used.

No. Name Setting Range Default
04-07 DC Bus Pre-charge Relay Maintenance Setting 0 to 150% 0%

m 04-09: IGBT Maintenance Setting

Sets the value ofthe IGBT maintenance time displayed in U4-07 as a percentage of the total expected performance life.
Reset this value to 0 after replacing the IGBTSs.

Note: The actual maintenance time will depend on the environment where the drive is used.

No. Name Setting Range Default
04-09 IGBT Maintenance Setting 0 to 150% 0%

m 04-11: U2, U3 Initialization

Resets the fault trace and fault history monitors (U2-DD and U3-DD). Initializing the drive does not reset these
monitors.

No. Name Setting Range Default
04-11 U2, U3 Initialization Oor1l 0

Setting 0: No action
The drive keeps the record already saved concerning fault trace and fault history.

Setting 1: Reset fault data

Resets the data forthe U2-DD and U3-DD monitors. Once 04-11 is setto 1and the ENTER key is pressed, fault data is
erased and the display returns to 0.
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m 04-12: kWh Monitor Initialization

Resets the kWh monitors U4-10 and U4-11. Initializing the drive or cycling the power does not reset these monitors.

No. Name Setting Range Default
04-12 kWh Monitor Initialization Oor1l 0

Setting 0: No Action
The kWh data are kept.

Setting 1: Reset kWh Data
Resets the kWh counter. The monitors U4-10 and U4-11 will display “0” after they are initialized. Once 04-12 is setto 1
and the ENTER key is pressed, kWh data is erased and the display returns to 0.

m 04-13: Number of Travels Counter Reset

The number oftravels counter displayed in U4-24/25 is not reset when the power is cycled or the drive is initialized. Use
04-13 to reset U4-24/25.

No. Name Setting Range Default

04-13 Number of Travels Counter Reset Oor1 0

Setting 0: No Action

Keeps the number oftravels counter.

Setting 1: Resets the Number of Travels

Resets the number of travels counter. The monitor U4-24/25 will show 0. Once 04-13 is setto 1and the ENTER key is
pressed, the counter value is erased and the display returns to 0.

m 04-15: Maintenance Alarm Snooze Period

After a maintenance alarm output has been triggered, 04-15 determines the level that will trigger the next alarm for the
same component. The same alarm will be triggered by the detection level that triggered the original alarm plus the level
set in 04-15.

No. Name Setting Range Default
04-15 Maintenance Alarm Setting 0 to 20% 2% <1>

<1> Parameter setting value is not reset to the default value during drive initialization (A1-03).

m 04-16: Maintenance Monitoring Selection

Selects the Maintenance Monitor by using bits 0to 3.
No. Name Setting Range Default
04-16 Maintenance Monitoring Selection 0000 to 1111 1000 <1>

<1> Parameter setting value is not reset to the default value during drive initialization (A1-03).

All bits = 0: Maintenance Monitors are disabled

bit 0: LT1 (cooling fan)

bit 1: LT2 (DC bus capacitors)

bit 2: LT3 (soft-charge bypass relay)

bit 3: LT4 (IGBTs have passed 90% of the their life expectancy)
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5.11 S: Elevator Parameters

This section describes various functions and faults needed to operate an elevator application: braking sequence, slip
compensation, optimal adjustments at start and stop, Rescue Operation, and elevator-related faults.

¢ S1: Brake Sequence

The drive supports braking sequences using an analog input terminal to control torque compensation at start (L3-MNM =
14), and braking sequences that do not require an analog input to set the torque compensation level. Refer to Brake
Sequence on page 110 for details.

m S1-01: Zero Speed Level at Stop

Determines the speed to begin applying DC Injection (or Position Lock) when the drive is ramping to stop (b1-03 = 0).
Set as a percentage ofthe maximum output frequency (E1-04).

No. Parameter Name Setting Range Default
S1-01 Zero Speed Level at Stop 0.000 to 9.999% Determined by A1-02

The function set by S1-01 changes depending on the control mode:

» VV/f Control or OLV Control (A1-02 =0, 2)
For these control modes, parameter S1-01 sets the starting speed for DC Injection Braking at stop. Once the output
speed falls below the setting of S1-01, the amount of DC Injection Braking current set in S1-03 is injected into the
motor for the time set in parameter S1-05.

» CLV Control or CLV/PM Control (A1-02 =3, 7)

For these control modes, parameter S1-01 sets the starting speed for Position Lock at stop. Once the motor speed falls
below the setting of S1-01, Position Lock is enabled for the time set in parameter S1-05.

m S1-02: DC Injection Current at Start
Determines the amount of current to use for DC Injection at start. Set as a percentage ofthe drive rated current.

No. Parameter Name Setting Range Default
S1-02 DC Injection Current at Start 0 to 100% 50%

m S1-03: DC Injection Current at Stop

Determines the amount of current to use for DC Injection at stop. Set as a percentage ofthe drive rated current. When
using OLV Control, the DC injection current is determined by multiplying S1-03 by S3-25 or S3-26.

No. Parameter Name Setting Range Default
S1-03 DC Injection Current at Stop 0 to 100% 50%

m S1-04: DC Injection / Position Lock Time at Start

Determines how long the drive should perform DC Injection at start. In CLV and CLV/PM, S1-04 determines how long
Position Lock should be performed. During this time, the drive allows motor flux to develop, which is essential for
applying torque quickly once the brake is released. A setting of 0.00 disables S1-04.

No. Parameter Name Setting Range Default
S1-04 DC Injection / Position Lock Time at Start 0.00 to 10.00 s 0.40 s

m S1-05: DC Injection / Position Lock Time at Stop

Determines how long the drive should perform DC Injection at stop. In CLV and CLV/PM, S1-05 determines how long
Position Lock should be performed. A setting of 0.00 disables S1-05.

No. Parameter Name Setting Range Default
S1-05 DC Injection / Position Lock Time at Stop 0.00 to 10.00 s 0.60 s
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m S1-06: Brake Release Delay Time

Determines the time that must pass after an Up/Down command is entered before the output terminal set for "Brake
control" (M2-MM =50) is triggered.

Adjusting this delay time can help when there is not enough time to develop the appropriate amount of motor flux. Be
sure to also increase the time S1-04 when setting S1-06 to relatively long delay time.

No. Parameter Name Setting Range Default
S1-06 Brake Release Delay Time 0.00 to 10.00 s 0.20 s

m S1-07: Brake Close Delay Time

Determines the time that must pass after zero speed is reached before the output terminal set for "Brake control"
(W2-MN = 50) is released.

No. Parameter Name Setting Range Default
S1-07 Brake Close Delay Time 0.00 to [S1-05] 0.10 s

m S1-10: Run Command Delay Time

Sets the time the drive waits after receiving an Up/Down command before starting operation. The time set should give
the motor contactor enough time to close.

No. Parameter Name Setting Range Default
S1-10 Run Command Delay Time 0.00 to 1.00 s 0.10 s

m S1-11: Output Contactor Open Delay Time

Determines the time that must pass for an output terminal set for “Output contactor control” (M12-MMN = 51) to be
released after the drive has stopped and drive output has been shut off.

No. Parameter Name Setting Range Default
S1-11 Output Contactor Open Delay Time 0.00 to 1.00 s 0.10 s

m S1-12: Motor Contactor Control During Auto-Tuning Selection
Note: Available in drive software PRG: 7016 and later.

Determines the state ofthe output contactor control command (M2-MM = 51) during Auto-Tuning. The contactor closes
as soon as the Enter key is pressed in the Auto-Tuning start menu.

No. Parameter Name Setting Range Default
S1-12 Motor Contactor Control during Auto-Tuning 0,1 0

0: Disabled

1: Enabled

WARNING! Sudden Movement Hazard.Use parameter S1-12 to enable/disable automatic switching of the Motor Contactor Control
output signal during Auto-Tuning. When using setting S1-12 = 1, ensure that the multi-function output terminals are properly wired and
in the correct state before setting parameter S1-12. Failure to comply could result in damage to the drive, serious injury or death.

¢ S2: Slip Compensation for Elevators

The slip compensation function automatically adjusts the speed reference for leveling operation depending on the load
measured at constant speed. S2 parameters tune the slip compensation function to improve the landing accuracy. Slip
Compensation requires that the drive be set for VV/f Control or Open Loop Vector Control.

m S2-01: Motor Rated Speed

Sets the rated speed of the motor.

No. Parameter Name Setting Range Default
S2-01 Motor Rated Speed 300 to 1800 rpm 1380 rpm
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m S2-02/S2-03: Slip Compensation Gain in Motoring Mode / Regenerative Mode

Slip compensation for leveling speed can be set separately for motoring and regenerative states to help improve the
accuracy of leveling.

No. Parameter Name Setting Range Default
S2-02 Slip Compensation Gain in Motoring Mode 0.0 to 5.0 0.7
S2-03 Slip Compensation Gain in Regenerative Mode 0.0 to 5.0 1.0

m S2-05: Slip Compensation Torque Detection Delay Time

Sets a delay time before detecting torque for slip compensation.

No. Parameter Name Setting Range Default
S2-05 Slip Compensation Torque Detection Delay Time 0 to 10000 ms 1000 ms

m S2-06: Slip Compensation Torque Detection Filter Time Constant
Sets the filter time constant applied to the torque signal used for the slip compensation value calculation.

No. Parameter Name Setting Range Default
S2-06 Slip Compensation Torque Detection Filter Time Constant 0 to 2000 ms 500 ms

¢ S3: Start/Stop Optimization
m S3-01 / S3-02: Position Lock Gain at Start 1/ 2

Sets gain levels 1and 2 for the Position Lock at start function. Position Lock at start adjusts the internal torque reference
value depending on the position deviation to hold the car in place when the brake is released. S3-01 sets the gain used to
adjust the speed reference During Position Lock. S3-02 sets gain to adjust the internal torque reference directly (Anti-
Rollback function).

Increase S3-01 and S3-02 if there is a problem with rollback when the brake is released. Decrease S3-01 and S3-02 if
motor oscillation occurs during Position Lock.

No. Parameter Name Setting Range Default
S3-01 Position Lock Gain at Start 1 0 to 100 5
S3-02 Position Lock Gain at Start 2 (Anti-Rollback Gain) 0.00 to 100.00 0.00

Note: 1. Check the C5-DD parameters to make sure the speed control loop settings are correct before making any adjustments to the Position
Lock gain.
2. Sometimes a fault may occur with detecting the direction of motor rotation (dv4) when using Closed Loop Vector for PM motors. To
correct this, either increase the settings of S3-01 and S3-02, or increase the number of pulses needed to trigger dv4 (F1-19).

m S3-03: Position Lock Gain at Stop
Sets the gain used by the Position Lock control loop at stop to hold the car in place while the brake is applied.

Setting S3-03 to a high value will increase the ability of the drive to hold the car in place. Setting S3-03 too high can
cause motor oscillation and car vibration.

No. Parameter Name Setting Range Default

S3-03 Position Lock Gain at Stop 0 to 100 5

Note: 1. Check the C5-CHO parameters to make sure the speed control loop settings are correct before making any adjustments to the Position
Lock gain.
2. Faults may occur when detecting the direction of motor rotation (dv4) when using CLV/PM. To correct this, either increase the
settings of S3-01 and S3-02, or increase the number of pulses required to trigger dv4 (F1-19).
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m S3-04: Position Lock Bandwidth

Determines the bandwidth around the locked position to enable a digital output set for M2-MM = 33 (within position lock

bandwidth). The output will be triggered when the car moves from the Position Lock start point to plus or minus the

number of pulses setto S3-04.

No. Parameter Name Setting Range Default
S3-04 Position Lock Bandwidth 0 to 16383 10

m S3-10: Starting Torque Compensation Increase Time

Sets a time constant for the torque reference to reach 300%. Enabled by setting an analog input terminal for torque
compensation (H3-DD = 14).

No. Parameter Name Setting Range Default

S3-10 Starting Torque Compensation Increase Time 0to 5000 ms 500 ms
m S3-12: Starting Torque Compensation Bias in Down Direction
Adds a bias to torque compensation in Down direction.

Refer to Adjusting the Torque Compensation at Start on page 112 for details.

No. Parameter Name Setting Range Default
S3-12 Starting Torque Compensation Bias in Down Direction -40.0 to 40.0% 0.00%

m S3-14: Torque Compensation Fade Out Speed

Sets the speed level for torque compensation to fade out during the time determined by S3-15. Set as a percentage of the

maximum output frequency (E1-04). A setting of 0.0% disables this function.

No. Parameter Name Setting Range Default
S3-14 Torque Compensation Fade Out Speed 0.0 to 100.0% 0.0%

m S3-15: Torque Compensation Fade Out Time
Sets the time for torque compensation to fade out when motor speed reaches the level set in S3-14.

No. Parameter Name Setting Range Default
S3-15 Torque Compensation Fade Out Time 0 to 5000 ms 1000 ms

m S3-16: Torque Limit Reduction Time
After Position Lock at stop, S3-16 determines the length oftime to reduce the torque limit rate = Torvee

No. Parameter Name Setting Range Default
S3-16 Torque Limit Reduction Time 0 to 10000 ms 100 ms

m S3-20: Dwell 2 Speed Reference

Sets the speed reference for the Dwell 2 function.

Note: Setting this parameter to 0.00 disables the Dwell 2 function.

No. Parameter Name Setting Range Default
S3-20 Dwell 2 Speed Reference 0.00 to 100.00 0.00%

Run Command
ON
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m S3-21: Dwell 2 End Speed

The Dwell 2 function will end when the drive reaches this speed. A setting of 0.00 will disable the acceleration rate
switch that occurs at the end of Dwell 2.

No. Parameter Name Setting Range Default
S3-21 Dwell 2 End Speed 0.00 to 100.00% 0.00%
m S3-25: DC Injection Gain in Regenerative Operation

In OLV Control, S3-25 sets a gain level for DC Injection at stop (S1-03) for when the regenerative load reaches 100%. At
that time, the current applied during DC Injection at stop is determined as S1-03 x S3-25.

No. Parameter Name Setting Range Default
S3-25 DC Injection Gain in Regenerative Operation 0 to 400% 100%
m S3-26: DC Injection Gain in Motoring Operation

In OLV Control, S3-26 sets a gain level for DC Injection at stop (S1-03) when the motoring load reaches 100%. At that
time, the current applied during DC Injection at stop is determined as S1-03 x S3-26.

No. Parameter Name Setting Range Default

S3-26 DC Injection Gain in Motoring Operation 0 to 400% 20%

m S3-27: Torque Compensation Value with Load Condition 1

Adjusts the analog signal from a load sensor for torque compensation. Refer to Adjusting the Torque Compensation at
Start on page 112 for details.

No. Parameter Name Setting Range Default
S3-27 Torque Compensation Value with Load Condition 1 -100.0 to 100.0% -50.0%
m S3-28: Torque Compensation Value with Load Condition 2

Adjusts the analog signal from a load sensor for torque compensation. Refer to Adjusting the Torque Compensation at
Start on page 112 for details.

No. Parameter Name Setting Range Default

S3-28 Torque Compensation Value with Load Condition 2 -100.0 to 100.0% 50.0%

m S3-29: Analog Input from Load Sensor with Load Condition 1

Adjusts the analog signal from a load sensor for torque compensation. Refer to Adjusting the Torque Compensation at
Start on page 112 for details.

No. Parameter Name Setting Range Default
S3-29 Analog Input from Load Sensor with Load Condition 1 -100.0 to 100.0% 0.0%

m S3-30: Analog Input from Load Sensor with Load Condition 2
Adjusts the analog signal from a load sensor for torque compensation. Refer to Adjusting the Torque Compensation at
Start on page 112 for details.

No. Parameter Name Setting Range Default
S3-30 Analog Input from Load Sensor with Load Condition 2 -100.0 to 100.0% 100.0%

m S3-34: Anti-Rollback Torque Bias 1

Sets an intermediary value for the torque bias used for Anti-Rollback when Position Lock at start is performed. This
setting rarely needs to be changed.

No. Parameter Name Setting Range Default
S3-34 Anti-Rollback Torque Bias 1 0.0 to 100.0% 0.0%
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m S3-35: Anti-Rollback Torque Bias 2

Sets a maximum value for the torque bias used for Anti-Rollback when Position Lock at start is performed. This setting
rarely needs to be changed.

No. Parameter Name Setting Range Default
S3-35 Anti-Rollback Torque Bias 2 0.0 to 100.0% 0.0%
m S3-37: Position Deviation Level to Apply Anti-Rollback Torque Bias 1
Sets the position deviation level to activate at Anti-Rollback Torque Bias 1(S3-34). This setting rarely needs to be
changed.
No. Parameter Name Setting Range Default
S3-37 Position Deviation Level to Apply Anti-Rollback Torque Bias 1 0 to 32767 0
m S3-38: Position Deviation Level to Apply Anti-Rollback Torque Bias 2

Determines the position deviation level when the drive should switch from the Anti-Rollback torque bias set in S3-34 to
the torque bias set in S3-35. This setting rarely needs to be changed.

No. Parameter Name Setting Range Default
S3-38 Position Deviation Level to Apply Anti-Rollback Torque Bias 2 0 to 32767 0

m S3-39: Anti-Rollback Integral Gain
Determines the drive responsiveness for Anti-Rollback during Position Lock.

Increasing the value setto S3-39 may help ifthere is still too much deviation from the Position Lock start position after
Position Lock gain 1and gain 2 have already been adjusted. Lower S3-39 if oscillation occurs. This parameter rarely
needs to be changed.

No. Parameter Name Setting Range Default
S$3-39 Anti-Rollback Integral Gain -30.00 to 30.00 0.00

m S3-40: Anti-Rollback Movement Detection

Sets the amount of speed feedback signal pulses to detect a movement ofthe rotor.

No. Parameter Name Setting Range Default
S3-40 Anti-Rollback Movement Detection 0 to 100 pulses 1 pulse

m S3-41: Position Lock Gain at Start 2 Reduction

Sets a reduction factor for the Position Lock Gain at Start 2 (Anti Rollback Gain) set in parameter S3-02.

I fthe motor rotation (i.e., car movement) is below the movement detection level setto S3-40, the drive will reduce the
Anti-Rollback gain according to the gain reduction level set in S3-41.

No. Parameter Name Setting Range Default
S3-41 Position Lock Gain at Start 2 Reduction 0.00 to 1.00 0.50
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¢ S4: Rescue Operation

Rescue Operation switches to a backup battery or some other UPS during a power outage. Refer to Rescue Operation on

page 114 for details.

m S4-01: Light Load Direction Search Selection
Enables and disables the Light Load Direction Search.

No. Parameter Name Setting Range
S4-01 Light Load Direction Search Selection 0to2

0: Disabled

1: Enabled

2: Enabled for motor 1 only

m S4-02: Light Load Direction Search Method

Determines the method used to perform Light Load Direction Search.
No. Parameter Name Setting Range
S4-02 Light Load Direction Search Method Oorl

0: Output current
1: Detect direction of regeneration

m S4-03: Light Load Direction Search Time

Sets the time to perform Light Load Direction Search.

No. Parameter Name Setting Range
S4-03 Light Load Direction Search Time 0.0to 5.0s

m S4-04: Light Load Direction Search Speed Reference

Sets the speed reference to use during Light Load Direction Search.

No. Parameter Name Setting Range
S4-04 Light Load Direction Search Speed Reference 0.00 to 20.00%

m S4-05: Rescue Operation Torque Limit

Sets the torque limit used during Rescue Operation.

No. Parameter Name Setting Range
S4-05 Rescue Operation Torque Limit 0 to 300%

m S4-06: Rescue Operation Power Supply Selection

Specifies the type of backup power supply the drive should switch to when the power goes out.

No. Parameter Name Setting Range
S4-06 Rescue Operation Power Supply Selection 0to2
0: Battery

1: UPS (single-phase)
2: UPS (three-phase)

m S4-07: UPS Power
Sets the capacity ofthe UPS.

No. Parameter Name Setting Range
S4-07 UPS Power 0.0 to 100.0 kVA

Default
0

Default
1

Default
10s

Default
Determined by A-02

Default
100%

Default
0

Default
0.0 kVA
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m S4-08: UPS Operation Speed Limit Selection

Determines how a speed limit should be applied to the Rescue Operation speed (d1-25) when operating from a UPS. The
drive calculates the appropriate speed limit based on the UPS capacity set in S4-07. This speed limit helps prevent
voltage saturation and motor stall during Rescue Operation.

No. Parameter Name Setting Range Default
S4-08 UPS Operation Speed Limit Selection O0to2 2
0: Disabled

1: Enabled until Light Load Direction Search is complete
2: Enabled until stop

m S4-12: DC Bus Voltage during Rescue Operation
Sets the DC bus voltage during Rescue Operation.

No. Parameter Name Setting Range Default

S4-12 DC Bus Voltage during Rescue Operation 0 to 800 V ov
m S4-13: Rescue Operation Power Supply Deterioration Detection Level

Determines at which level of backup power supply deterioration a PF5 fault is triggered. The following conditions will
trigger PF5:

» During Rescue Operation, DC bus voltage < [S4-12 x (S4-13 - 10%)]
» 100 ms after Rescue Operation has been triggered, the DC bus voltage does not rise above S4-12 x S4-13 before the
motor starts

No. Parameter Name Setting Range Default

S4-13 Rescue Operation Power Supply Deterioration Detection Level 10 to 100% 80%

m S4-15: Speed Reference Selection at Rescue Operation
Note: Available in drive software PRG: 7016 and later.

Selects the speed reference used for Rescue Operation.

No. Parameter Name Setting Range Default

S4-15 Speed Reference Selection for Rescue Operation 0,1 0

0: The setting of parameter d1-25 is used as speed reference for Rescue Operation
1: The speed selected by digital inputs is used as speed reference

¢ S5: Short Floor Operation

m Short Floor Function

Short Floor automatically adjusts the speed in order to reduce the leveling time if leveling speed was activated before the
selected speed was reached. Short Floor is enabled setting S5-01 = 1 The drive calculates the distance to decelerate from
rated speed to the leveling speed, then controls the stop so that the stopping time is shortened. In Figure 5.45 below, area
S indicates the distance for a stop from nominal speed.

Speed

d1-19 (nominal speed)

nominal speed x 0.4

d1-26 (leveling speed)

0 t
Figure 5.45 Speed During Normal Operation

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual 225

Parameter Details



5.11 S: Elevator Parameters

Advance Short Floor

Advanced Short Floor minimizes the operation time to arrive at a designated floor. It uses the leveling speed once the
leveling speed command is entered via one of the multi-function inputs (M1-MM = 53). Advance Short Floor calculates
optimal speed based on the Short Floor Minimum Constant Speed Time (S5-03) and the currently selected deceleration

rate.

Table 5.14 explains the Short Floor and Advance Short Floor functions.

Table 5.14 Short Floor Operation Example

Leveling Speed

Input Timing Short Floor
Operating
speed

Constant speed

operation at

rated speed

(normal stop

sequence) 0

H1-QD =53

(Leveling Speed)

(The speed is 40% of the nominal speed or more.)

Operating d119
speed (Nomiral Speed)
40% of nominal
speed
d1-26
’ X  MLeveling Speed)
Time
H1-DD =53
(Leveling Speed)- ON(close)

During
acceleration

(The speed is less than 40% of the nominal speed.)

Operating d1-19
speed (Nominal Speed)
40% of nominal
speed
di1-26
0 X (Leveling Speed)
Time
H1-DD =53
(Leveling Speed) ON(close)
(The speed is 40% of the nominal speed or more.)
Operating
speed d1'19
(Nominal Speed)
40% of nominal
speed
d1-26
0 X (Leveling Speed)
Time
H1-DD =53
Constant speed (Leveling Speed) ON(close)
operation at
Ifastseéhsgeg&e (The speed is less than 40% of the nominal speed.)
Operating d1-19
speed (Nominal Speed)
40% of nominal
speed
d1-26
0 (Leveling Speed)
Time
H1-DD =53
(Leveling Speed) ON(close)

Before start

226

Time

ON(close)

Advanced Short Floor

di-19
(Nominal Speed)

d1-26
(Leveling Speed)

(The speed is over Optimum Speed.)

Operating
speed d1-19
(Nominal Speed)
Optimal Speed
d1-26
0 (Leveling Speed)
H1-DD =53
(Leveling Speed)
(The speed is optimal speed or less.)
Operating d1-19
speed (Nomirel Speed)
Optirel Speed
d1-26
0 (Leveling Speed)
H1-DD =53
(Leveling Speed)

Operates at the leveling speed.

Not Available.
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m S5-01: Short Floor Operation Selection

Enables and disables the Short Floor function.

Note: 1. The Short Floor and Advanced Short Floor functions cannot be used during Rescue Operation.
2. Do not use Short Floor or Advanced Short Floor when the analog input terminals are configured to supply the speed reference.
3. The drive will accelerate or decelerate to the specified speed reference at the specified Accel/Decel rate if the speed priority is set for
multi-step speed reference (d1-18 = 0 or 3) and the leveling speed reference is selected during Short Floor or Advanced Short Floor.

No. Parameter Name Setting Range Default
S5-01 Short Floor Operation Selection 0to2 0
0: Disabled

1: Enabled (Short Floor Operation)
2: Enabled (Advanced Short Floor Operation)

m S5-02: Nominal Speed for Short Floor Calculation

Determines the rated speed used to calculate the distance for the Short Floor function when speed priority is set for
Multi-step Speed Reference (d1-18 = 0 or 3).

No. Parameter Name Setting Range Default
S5-02 Nominal Speed for Short Floor Calculation 0.0 to 100.0% 0.0%

m S5-03: Short Floor Minimum Constant Speed Time

Sets the minimum time ofthe constant speed operation when the Advanced Short Floor function is enabled (S5-01 = 2).

No. Parameter Name Setting Range Default
S5-03 Short Floor Minimum Constant Speed Time 0to 2.0s 0.0s

m S5-04: Distance Calculation Acceleration Time Gain

Sets the gain used to adjust the jerk at acceleration for an optimum speed calculation when Short Floor Operation
Selection (S5-01) is set to 2.

« Increase the gain level setto S5-04 and S5-05 ifthe leveling time is too short or if the optimum speed calculated by the
drive is too fast.

» Decrease the gain level setto S5-04 and S5-05 ifthe leveling time is too long or ifthe optimum speed calculated by the
drive is too slow.

No. Parameter Name Setting Range Default

S5-04 Distance Calculation Acceleration Time Gain 50.0 to 200.0% 150.0%

Note: Setting S5-04 too low may trigger an overrun due to faster optimum speeds and shortened leveling times. Avoid setting this gain
less than 100%.

m S5-05: Distance Calculation Deceleration Time Gain

Sets the gain used to adjust the jerk at deceleration and optimum speed calculation when Short Floor Operation Selection
(S5-01) is setto 2.

« Increase the gain level setto S5-04 and S5-05 ifthe leveling time is too short or if the optimum speed calculated by the
drive is too fast.

» Decrease the gain level setto S5-04 and S5-05 ifthe leveling time is too long or ifthe optimum speed calculated by
the drive is too slow.

No. Parameter Name Setting Range Default
S5-05 Distance Calculation Deceleration Time Gain 50.0 to 200.0% 150.0%

Note: Setting S5-05 too low may trigger an overrun due to faster optimum speeds and shortened leveling times. Avoid setting this gain
less than 100%.
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m Leveling Distance Control

Leveling Distance Control uses the accel/decel rate, jerk settings, and stopping distance to automatically calculate a
speed sequence and arrive at the designated floor with increased accuracy. Two types of Leveling Distance Control are
available that allow the user to select the Stopping Method (S5-10).

WARNING! Inadvertent Movement Hazard. The elevator will not stop at the designated location and an overrun will occur which may
cause injury to personnelif parameters 01-20, S5-11, and S5-12 are setincorrectly. Before using Leveling Distance Control, make
sure that parameters for Traction Sheave Diameter (01-20), Deceleration Distance (S5-11) and the Stop Distance (S5-12) are set to
the correct units.

Note: Leveling Distance Control should be used only for elevators with a constant stopping distance. Do not use Leveling Distance
Control in elevators where the stopping distance changes frequently.
The following functions are disabled when Leveling Distance Control is selected:

 Switching between deceleration times
» Droop Control (b7 parameters)
* Shoot Floor, Advanced Short Floor (S5-01 = 1, 2)

Leveling Distance Control is disabled when any one ofthe following functions are selected:

 Analog frequency reference
* Rescue Operation

* Inspection Operation
 During Motor 2 selection
Direct Landing

Direct Landing (S5-10 = 1) is activated at the start of deceleration, and brings the elevator car to the designated floor
without the use ofthe leveling speed.

Direct Landing disables Leveling Distance Control, and uses a speed reference calculated by multiplying E1-04 times
S5-13. If a Stop distance correction command (M 1-MM = 5C) is triggered during Direct Landing, then the drive will
switch to the stop distance set in S5-12 for the remaining distance. Direct Landing will end once data from the encoder
indicates that the stopping distance is 0.

Figure 5.46 illustrates a Direct Landing Operation example.
Table 5.15 Conditions for Direct Landing

Speed Priority Direct Landing Start Conditions

Multi-st d . . .
ultl-step speed sequence Speed reference > E1-04 x S5-13 and the Up/Down command is not active or the speed reference is 0.

(d1-18 =0, 3)
High speed reference has priority
(d1-18 = 1) The Up/Down command is not active, the speed reference is 0, or the leveling speed reference has been selected by one of the
Leveling speed reference has priority multi-function input terminals (H1-MM).
(d1-18 = 2)
Run Command oN OFF

(Forward [Up]/ Reverse [Down]) —

OFF
Mi-nn =sc

(Stop Distance Correction)

nm2-nn =51 ON OutputContactor Open
(OutputContactor Control) Delay Time (S1-11)
mi-nn =56 ON
(Motor Contactor Feedback) Run Command Delay Time (S1-10)
Brake Release Delay Time
P R— > (S1-06)

on OFF
M2-N1nN =50 (Brake Control) —
Brake Close

Operation
Delay Time

Speed
(s1-07) _

z s d /
ero spee S1 <1> Zero Speed

at Start ! at Stop
S2
<1>
<1> Area Sl is the deceleration distance (S5-11) from the start of deceleration to stop. Area S2 is the stopping distance (S5-12) from the point
at which the stopping distance compensation signal is entered to when the car arrives at the designated floor.

Figure 5.46 Direct Landing Operation Example
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Leveling Distance Control

Leveling Distance Control (S5-10 = 2) uses the leveling speed reference for the remaining distance to arrive at the
designated floor. Leveling Distance Control is activated when the conditions listed in Table 5.16 are met.

Table 5.16 Leveling Distance Control Operation

Speed Priority Selection Multi-Function Input Terminal Settings Leveling Distance Control Start Conditions

Multi-step speed sequence . . .
P sp q The Up/Down command is not active or the speed reference is 0.

(d1-18 = 0,3)
Leveling speed reference is selected The Up/Down command is not active, or all input terminals set for
High speed reference has priority (H1-nmmn =53) H1-MM =50 to 53 are open
(d1-18 = 1) Leveling speed reference is not selected Un/Down command is not active
(H1-MN ®53) p :
Rated speed reference is selected The Up/Down command is not active, or all input terminals set for
Multi-step speed sequence (H1-Mn =50) H1-MM =50 to 53 are open.
(d1-18 = 2) i
Rated spee?l_:':elf-(i_ll'e;_rl\c:);so;ot selected Up/Down command is not active.
Run Command ON OFF

(Forward [Up] / Reverse [Down])

<1> Area S is the stopping distance (S5-12) from the point at which leveling operation is complete to when the car arrives at the designated
floor.

Figure 5.47 Operation Sequence Example for Leveling Distance Control

m S5-10: Stopping Method Selection

Selects the stopping method.
No. Parameter Name Setting Range Default
S5-10 Stopping Method Selection 0to2 0

0: Disable

1: Direct Landing
2: Leveling Distance Control

m S5-11: Deceleration Distance

Sets the deceleration distance when Stop Distance Control is enabled. Refer to Direct Landing on page 228 for details.
No. Parameter Name Setting Range Default
S5-11 Deceleration Distance 0to 32767 mm <1> 0mm

<1> The setting range becomes 0.00 to 650.00 inches when the length units are set for inches (01-12 = 1).
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m S5-12: Stop Distance

Sets the stopping distance when Stop Distance Control is enabled. Refer to Direct Landing on page 228 and Leveling
Distance Control on page 229 for details.

No. Parameter Name Setting Range Default
S5-12 Stop Distance 0 to 10000 mm <1> 0mm

<1> The setting range becomes 0.00 to 393.00 inches when the length units are set for inches (01-12 = 1).
m S5-13: Direct Landing Minimum Speed Level

Sets the speed level for the start of Direct Landing. Direct Landing is disabled if the starting speed for Direct Landing is
less than the maximum output speed multiplied by this parameter (E1-04 x S5-13).

No. Parameter Name Setting Range Default
S5-13 Direct Landing Minimum Speed Level 0 to 100% 20%

¢ S6: Faults for Elevator Applications

m S6-01: Motor Contactor Response Error (SE1) Detection/Reset Selection

Determines when the drive should detect a motor contactor response error (SE1). SE1 is triggered ifthere is no response
from the motor contactor within the time set in S6-10 after the contactor control output has been set.

No. Parameter Name Setting Range Default
S6-01 Motor Contactor Response Error (SE1) Detection/Reset Selection 0to2 0

0: Detect during stop, SE1 must be manually reset
1: Detect during stop, SE1 can be automatically reset
2: No SE1 detection

m S6-02: Starting Current Error (SE2) Detection Delay Time

Sets a delay time for starting current error (SE2). SE2 is detected when the drive output current is below 25% after the
Up/Down command has been entered and the brake release time and the time setto S6-02 have both passed. The brake
control command will not be issued (brake stays applied).

No. Parameter Name Setting Range Default
S6-02 Starting Current Error (SE2) Detection Delay Time 0.00 to [S1-04 - S1-06] 200 ms

m S6-04: Output Current Error (SE3) Detection Delay Time

Sets a delay time for detecting an output current fault (SE3). SE3 is detected when the drive output current drops below
25% after the brake has released.

No. Parameter Name Setting Range Default
S6-04 Output Current Error (SE3) Detection Delay Time 0 to 5000 ms 200 ms

m S6-05: Brake Response Error (SE4) Detection Time

Sets a delay time for detecting a brake response error (SE4). SE4 is detected when an output terminal set for “Brake
release” (M2-MM = 50) and an input terminal set for “Brake feedback” (M1-MM = 79) do not match for the time set to
S6-05.

No. Parameter Name Setting Range Default
S6-05 Brake Response Error (SE4) Detection Time 0 to 10000 ms 500 ms

230 YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



5.11 S: Elevator Parameters

m S6-10: Overacceleration Detection Level

Ifthe elevator car accelerates at an abnormal rate, the drive triggers an overacceleration fault (dv6) and the motor coasts
to stop. Parameter S6-10 determines the acceleration rate that triggers the dv6 fault. A setting of 0.0 m/s2disables
overacceleration detection.

No. Parameter Name Setting Range Default
S6-10 Overacceleration Detection Level 0.0 to 20.0 m/s2 1.5 m/s2<1>

<1> Default setting is determined by parameter 01-03. 1f 01-03 is set to 0 through 5, the default is 1.5 m/s2. If 01-03 is set to 6, the default is 5.0 ft/
s2 (setting range: 0.0 to 50.0 ft/s2).

m S6-11: Overacceleration Detection Time

Sets the time that the acceleration must exceed the overacceleration detection level before as fault is triggered.

No. Parameter Name Setting Range Default
S6-11 Overacceleration Detection Time 0 to 5000 ms 50 ms

m S6-12: Overacceleration Detection Selection

Determines the conditions for detecting an overacceleration situation.

No. Parameter Name Setting Range Default

S6-12 Overacceleration Detection Selection Oor1l 0

0: Always enabled
1: During run only

m S6-15: Speed Reference Loss Detection

Enabled or disables detection for missing speed reference (FrL).

No. Parameter Name Setting Range Default
S6-15 Speed Reference Loss Detection Oor1l 1

0: Disabled

1: Enabled

m S6-16: Restart after Baseblock Selection

Allows the drive to restart the motor after returning to normal operation from Baseblock state (H1-IM = 8/9) or from
Safe Torque-Off state (Safe Disable inputs H1 and H2 enabled) while the Up/Down command is still active.

No. Parameter Name Setting Range Default
S6-16 Restart after Baseblock Selection Oor1 0

0: No restart after Baseblock or Safe Torque-Off

Do not restart the motor when leaving the Baseblock or Safe Torque-Off state even if an Up/Down command is still
active.

1: Restart after Baseblock or Safe Torque-Off

Restart when the Up/Down command is still active while the Baseblock or Safe Torque-Off state is left. To use this
function with the Safe Disable function, parameter L8-88 must be setto 1

¢ T: Motor Tuning

Auto-Tuning automatically sets and tunes parameters required for optimal motor performance. Refer to Auto-Tuning on
page 95 for details on Auto-Tuning parameters.
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5.12 U: Monitor Parameters

Monitor parameters let the user view various aspects of drive performance using the digital operator display. Some
monitors can be output from terminals FM and AM by assigning the specific monitor parameter number (UD-I1M) to
H4-01 and H4-04. Refer to H4-01, H4-04: Terminal FM, AM Monitor Selection onpage 186 for details on assigning
functions to an analog output.

* Ul: Operation Status Monitors

Status monitors display drive status data such as output speed and output current. Referto Ul: Operation Status
Monitors on page 355 for a complete list of U1-DD monitors and descriptions.

e U2: Fault Trace

Use these monitor parameters to view the status of various drive aspects when a fault occurs.

This information is helpful for finding out why a fault occurred. Referto U2: Fault Trace onpage 357 for a complete list
of U2-DD monitors and descriptions.

U2-DD monitors are not reset when the drive is initialized. Refer to 04-11: U2, U3 Initialization on page 216 for
instructions on how to reset these monitor values.

Note: Faulttrace (i.e., the fault history) is not kept when CPF00, CPF01, CPF06, CPF24, oFA00, 0Fb00, 0FC00, Uvl, Uv2, and Uv3
occur.

* U3: Fault History

These parameters display faults that have occurred during operation as well as the drive operation time when those faults
occurred. Referto U3: Fault History on page 358 for a complete list of U3-DD monitors and descriptions.

U3-DD monitors are not reset when the drive is initialized. Refer to 04-11: U2, U3 Initialization on page 216 for
instructions on how to reset these monitor values.

Note: Faulttrace (i.e., the fault history) is not kept when CPF00, CPF01, CPF06, CPF24, oFA00, 0Fb00, oFC00, Uvl, Uv2, and Uv3
occur.

e U4: Maintenance Monitors
Maintenance monitors show:

* Runtime data ofthe drive and cooling fans and number of Up/Down commands issued

» Maintenance data and replacement information for various drive components

» kWh data

 Highest peak current that has occurred and output speed at the time the peak current occurred

» Motor overload status information

* Detailed information about the present Up/Down command and speed reference source selection

Refer to U4: Maintenance Monitors on page 358 for a complete list of U4-DD monitors and descriptions.

e U6: Control Monitors

Control monitors show:

* Reference data for the output voltage and vector control

» Data on PM motor rotor synchronization, forward phase compensation, and flux positioning

* Pulse data from the motor encoder

* Pulse data for Position Lock control

 Speed Loop and Inertia Compensation control monitors
Refer to Figure 5.10 on page 150 for details and an illustration showing where monitors are located in the speed
control loop block.
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Troubleshooting

This chapter provides descriptions of the drive faults, alarms, errors, related displays, and
guidance for troubleshooting.

6.1 SECTION SAFETY oottt e e 234
6.2 DRIVE ALARMS, FAULTS, AND ERRORS ... 236
6.3 FAULT DETECTION ...oiiiiiiiiie ettt e 241
6.4 ALARM DETECTION .. .ciiii ittt e 253
6.5 OPERATOR PROGRAMMING ERRORS ... 258
6.6 AUTO-TUNING FAULT DETECTION ..ottt 260
6.7 COPY FUNCTION RELATED DISPLAYS ..ot 264
6.8 DIAGNOSING AND RESETTING FAULTS ... 266
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6.1 Section Safety

6.1 Section Safety

A danger
Electrical Shock Hazard
Do not connect or disconnect wiring or service the drive while the power is on.

Failure to comply will result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. After shutting offthe power, wait for at least the amount of time specified on the drive before
touching any components.

A WARNING
Sudden Movement Hazard

Ensure there are no short circuits between the main circuit terminals (R/L1, S/L2, and T/L3) or between the
ground and main circuit terminals before restarting the drive.

Failure to comply may result in serious injury or death and will cause damage to equipment.
Electrical Shock Hazard

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may illustrate drives without covers or safety shields to display details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not allow unqualified personnel to use equipment.

Failure to comply could result in death or serious injury.

Maintenance, inspection and replacement of parts must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry, or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before beginning
work on the drive.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.

Fire Hazard
Tighten all terminal screws to the specified tightening torque.

Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Improperly tightened terminal screws can also cause erroneous equipment operation.
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6.1 Section Safety

A WARNING

Do not connect the AC power line to the output motor terminals of the drive. Failure to comply could result in
death or serious injury by fire as a result of drive damage from line voltage application to output terminals.

Failure to comply could result in death or serious injury by fire as a result of drive damage from line voltage

application to output terminals.

» Do not connect AC line power to output terminals U, V, and W.

» Make sure that the power supply lines are connected to main circuit input terminals R/L1, S/L2, T/L3 (or R/L1 and S/
L2 for single-phase power).

NOTICE
Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.
Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.
Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-pair
wires and ground the shield to the ground terminal of the drive.

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive or braking circuit.

Carefully review instruction manual TOBP C720600 00 when connecting a braking option to the drive.
Do not modify the drive circuitry.

Failure to comply could result in damage to the drive and will void warranty.

Yaskawa is not responsible for modification of the product made by the user.

Check all the wiring after installing the drive and connecting other devices to ensure that all connections are
correct.

Failure to comply could result in damage to the drive.
Equipment Hazard

Do not check or test control circuit signals while the drive is running.
Improper use of test equipment could result in damage to the drive circuitry by short circuit.

Do not perform a withstand voltage test on any part of the unit.
Failure to comply could result in damage to the sensitive devices within the drive.
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6.2 Drive Alarms, Faults, and Errors
6.2 Drive Alarms, Faults, and Errors

 Types of Alarms, Faults, and Errors

Check the digital operator for information about possible faults if the drive or motor fails to operate. Refer to Using the
Digital Operator on page 77.

If problems occur that are not covered in this manual, contact the nearest Yaskawa representative with the following
information:

* Drive model

« Software version

« Date of purchase

« Description ofthe problem

Table 6.1 contains descriptions ofthe various types of alarms, faults, and errors that may occur while operating the drive.
Contact Yaskawa in the event of drive failure.

Table 6.1 Types of Alarms, Faults, and Errors

Type Drive Response

When the drive detects a fault:

« The digital operator displays text indicating the specific fault and the ALM indicator LED remains lit until the fault is reset.
« The fault interrupts drive output and the motor coasts to a stop.

« Some faults allow the user to select the stopping method when the fault occurs.

« Fault output terminals MA-MC will close, and MB-MC will open.

The drive will remain inoperable until the fault is cleared. Refer to FaultReset Methods on page 267.

Faults

When the drive detects an alarm or a minor fault:

« The digital operator displays text indicating the specific alarm or minor fault, and the ALM indicator LED flashes.

« The drive continues running the motor, although some alarms allow the user to select a stopping method when the alarm occurs.
« A multi-function contact output set to be tripped when a minor fault (H2- 0O = 10) closes. Ifthe output is set to be tripped.

« The digital operator displays text indicating a specific alarm and ALM indicator LED flashes.

To reset the a minor fault or alarm, remove whatever is causing the problem.

Minor Faults and Alarms

An operation error occurs when parameter settings conflict or do not match hardware settings (such as with an option card). When the drive detects an
operation error:
Operation Errors « The digital operator displays text indicating the specific error.
« Multi-function contact outputs do not operate.
The drive will not operate the motor until the error has been reset. Correct the settings that caused the operation error to clear the error.

Tuning errors occur while performing Auto-Tuning. When the drive detects a tuning error:
« The digital operator displays text indicating the specific error.
Tuning Errors « Multi-function contact outputs do not operate.
* Motor coasts to stop.
Remove the cause of the error and repeat the Auto-Tuning process.

Copy Function Errors occur when using the digital operator or the USB Copy Unit to copy, read, or verify parameter settings.

« The digital operator displays text indicating the specific error.

« Multi-function contact outputs do not operate.

Pressing any key on the digital operator will clear the fault. Investigate the cause of the problem (such as model incompatibility) and try again.

Copy Function Errors
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¢ Alarm and Error Displays

m Faults

Table 6.2 gives an overview of possible fault codes. Conditions such as overvoltages can trip faults and alarms. It is

6.2 Drive Alarms, Faults, and Errors

important to distinguish between faults and alarms to determine the proper corrective actions.

When the drive detects a fault, the ALM indicator LED lights, the fault code appears on the digital operator, and the fault

contact MA-MB-MC triggers. An alarm is present if the ALM LED blinks and the fault code on the digital operator

flashes. Refer to Minor Faults and Alarms on page 238 for a list of alarm codes.
Table 6.2 Fault Displays (1)

Digital Operator Display
LED Operator LCD Operator

boi boL.
buUS bus
EE CE
EF CF
Ir_n rnn
rruus CPF00, CPFOL
<1>
EPEOT CPF02
EPFO3 CPF03
EPEOB CPF06
EPFO1, CPFO7,
CPFO08
EPFOB
EPFro,
CPF20, CPF21
<1>
EPFdd CPF22
EPFd3 CPF23
EPE24 CPF24
EPEdB CPF25
EPFAB to
CPF26 to CPF34
EPF34
EpE3s CPF35
dE u dEv
du 1 dvl
dud dv2
dud dv3
du4 dv4
duB dvé
dul dv7
dud dv8
EEo EFO
EF3 1 EF3 to EF8
EFB

Name

Braking Transistor Overload

Option Communication Error

MEMOBUS/Modbus Communication
Error

Control Fault

Control Circuit Error

A/ID Conversion Error

Control Board Connection Error

EEPROM Data Error

Terminal Board Connection Error

Control Circuit Error

Hybrid IC Failure

Control Board Connection Error

Drive Unit Signal Fault

Terminal Board not Connected

Control Circuit Error

A/ID Conversion Error

Speed Deviation (for Control Mode with
Encoder)

Encoder Z Pulse Fault

Z Pulse Noise Fault Detection

Inversion Detection

Inversion Prevention Detection

Overacceleration Detection

Rotor Polarity Detection Timeover

PM Rotor Position Estimation Error

Option Card External Fault

External Fault (input terminal S3 to S8)

Page

241

241

241

241

241

241

242

242

242

242

242

242

242

242

242

243

243

243

243

243

243

244

244

244

244

244

Digital Operator Display
LED Operator LCD Operator

Err Err
Eri FrL
oF GF
LF LF
LEd LF2
oE oC
oFRBO oFA00
OFRO | oFA01
0FBOS, 0FAO05, 0FA06
0FROB
oFR 10, 0FA10, OFALL
aFR 11
aFR Id to
0FA12 to oFA17
aFR W
o0FR30 to
0oFA30 to oFA43
0FR43
oFhOU 0Fb00
0OFbO i oFb01
0FbOd oFb02
aFbos, 0Fb03, oFbll
0Fb 11
OFDb 1d 10 rh1s 0 oFb17
0Fb 11
oFLL  orom
OFEO i oFCO1
oEEOd oFCO02
aFEO03, 0FC03, oFC11
oF E @i
oFE Id to
oFC12 to oFC17
oFE In
WEFESO 0FC50
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EEPROM Write Error

Speed Reference Missing

Ground Fault

Output Phase Loss

Output Current Imbalance

Overcurrent

Option Card Connection Error at Option
Connector CN5-A

Option Card Fault at Option Connector
CN5-A

Option Card Error Occurred at Option Port
CN5-A

Option Card Connection Error (CN5-B)

Option Card Fault (CN5-B)

Option Card Fault (CN5-B)

Option Card Error (CN5-B)

Option Card Connection Error (CN5-B)

Option Card Connection Error (CN5-C)

Option Card Fault (CN5-C)

Option Card Fault (CN5-C)

Option Card Error (CN5-C)

Option Card Connection Error (CN5-C)

Encoder Option AD Conversion Error

Page

245

245

245

245

245

246

246

246

246

246

246

246

246

247

247

247

247

247

247

247

247

247

247

237
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6.2 Drive Alarms, Faults, and Errors

Table 6.3 Fault Displays (2)

Digital Operator Display Digital Operator Display
LED Operator LCD Operator Name Page LED Operator LCD Operator Name Page

oFcs; oFC51 Encoder Option Analog Circuit Error 247 Puo PGo vli?ltlzqocéenrcg)(jsei())nnected (for Control Mode 250
oFcsr oFC52 Encoder Communication Timeout 248 PuoH PGoH eE:é:;(;i::)Disconnected (when using 250
OFES3 oFC53 Encoder Communication Data Error 248 rr r Dynamic Braking Transistor Fault 250
OFES4 oFC54 Encoder Error 248 scC sC IGBT Short Circuit 250
oH oH Heatsink Overheat 248 5E | SE1 Motor Contactor Response Error 250
oOH I oH1 Heatsink Overheat 248 SEE SE2 Starting Current Error 250
oL 1 oL1 Motor Overload 248 BE3 SE3 Output Current Error 251
OLE oL2 Drive Overload 249 5EY SE4 Brake Response Error 251
oL3 oL3 Overtorque Detection 1 249 5UE SVE Position Lock Error 251
0.9 oL4 Overtorque Detection 2 249 UL3 uL3 Undertorque Detection 1 251
oPr oPr Operator Connection Fault 249 UII_ ﬂ uL4 Undertorque Detection 2 251
05 oS Overspeed 249 &llU 11 Uvl DC Bus Undervoltage 251
ou ov DC Bus Overvoltage 249 I*U e Uv2 Control Power Supply Voltage Fault 251
PF PF Input Phase Loss 250 UU 3 Uv3 Soft Charge Circuit Fault 252
PE5 PF5 S:::z,—(;gz;ag?,z:ower Supply 250 UoF voF Output Voltage Detection Error 252

<1> Displayed as CPFOd, [PFt?u when occurring at drive power up. When one of the faults occurs after successfully starting the drive, the display
will show CPFO I, CPF? ,. "

m Minor Faults and Alarms
Referto Table 6.4 for an overview of possible alarm codes. Conditions such as overvoltages can trip faults and alarms.

It is importantto distinguish between faults and alarms to determine the proper corrective actions. When the drive detects
an alarm, the ALM indicator LED blinks and the alarm code display flashes. Most alarms trigger a digital output
programmed for alarm output (H2-DD = 10). A fault (not an alarm) is present if the ALM LED lights without blinking.
Referto Faults on page 237 for information on fault codes.

Table 6.4 Minor Fault and Alarm Displays

Digital Operator Display N Minor Fault Output
ame H2-DD = 10 Page
LED Operator LCD Operator (H2- = 10)

RET AEr Node ID Setting Error (CANopen) YES 253
bb bb Drive Baseblock No output 253
boi boL Braking Transistor Overload YES 253
bUS bUS Option Communication Error YES 253
II"Q il |1 CALL Serial Communication Stand By YES 253
EE CE MEMOBUS/Modbus Communication Error YES 254
Er5r CrST Cannot Reset YES 254
dEu dEv Speed Deviation (for Control Mode with Encoder) YES 254
EF EF Up/Down Command Error YES 254
EFO EFO Option Card External Fault YES 254
EE3 to EF3 to EF8 External Fault (input terminal S3 to S8) YES 254

Hbb Hbb Safe Disable Circuit Fault Signal (H1-HC, H2-HC) Release L8-:3_88-=881::N?): (Tilsfsault) 255

. — . L8-88 = 0: YES
HbbFE HbbF Safe Disable Circuit Fault Signal (H1-HC, H2-HC) Release 18-88 = 1: No (default) 255

238 YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



6.2 Drive Alarms, Faults, and Errors

Digital Operator Display Minor Fault Output

Name Page
LED Operator LCD Operator (H2-DD = 10) 9
HCA High Current Alarm YES 255
HER 9
Il_ - } LT-1 Cooling Fan Maintenance Time No output <1> 255
Ii_ [ _ Ff_ LT-2 Capacitor Maintenance Time No output <1> 255
L o D" LT-3 Soft Charge Bypass Relay Maintenance Time No output <1> 255
- LT-4 IGBT Maintenance Time (90% No output <1> 255
LE-4
oH oH Heatsink Overheat YES 256
oL3 Overtorque Detection 1 YES 256
OoL3 q
oL4 oL4 Overtorque Detection 2 YES 256
oS oS Overspeed (for Control Mode with Encoder) YES 256
oun ov DC Bus Overvoltage YES 256
PASS MEMOBUS/Modbus Comm. Test Mode Complete No output 256
PA55
PEo PGo Encoder Disconnected (for Control Mode with Encoder) YES 256
PGoH Encoder Disconnected (when using an encoder YES 256
PEoH 9
5E SE MEMOBUS/Modbus Self Test Failed YES 257
TrPC IGBT Maintenance Time (90% YES 257
TPE
UII_ _'13 UL3 Undertorque Detection 1 YES 257
U||_ Y uL4 Undertorque Detection 2 YES 257
Hu Uv Undervoltage YES 257
uoF VvoF Output Voltage Detection Error YES 257
<1> Output when bl2-LLUM = 2F.
m Operation Errors
Table 6.5 Operation Error Displays
Digital Operator Display Digital Operator Display
Name Page Name Page
LED Operator LCD Operator LED Operator LCD Operator
oPEO i oPEO1 Drive Capacity Setting Error 258 aPEuB oPEO08 Parameter Selection Error 259
oPEBE oPE02 Parameter Setting Range Error 258 oPE IB oPE10 V /f Pattern Setting Error 259
oPE3 oPEO3 II\E/Irg(I)trl-functlon Digital Input Setting 258 OPE IE oPE16 Energy Saving Constants Error 259
o . . Parameter Setting Error, Online Tuning
oPENY oPE04 Terminal Board Mismatch Error 258 oPE |Q oPE18 Parameter Setting Error 259
oPES5S oPEO05 Reference Source Selection Error 258 OPEEQ oPE20 PG-F3 Setting Error 259
oPEOE oPEO6 Control Mode Selection Error 258 oPEE i oPE21 Elevator Parameter Setting Fault 259
Multi-function Analog Input Selection
oPEO n oPEQ7 Error 258 - - - -
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6.2 Drive Alarms, Faults, and Errors

m Auto-Tuning Errors
Table 6.6 Auto-Tuning Error Displays

Digital Operator Display N b Digital Operator Display N b
ame age ame age
LED Operator LCD Operator 9 LED Operator LCD Operator 9
End 1 Endl Excessive V/f Setting 260 Er-05 Er-05 No-Load Current Error 261
Motor Iron Core Saturation Coefficient .
EndE End2 Error 260 Er-DB Er-08 Rated Slip Error 261
End3 End3 Rated Current Setting Alarm 260 Er-B3 Er-09 Acceleration Error 262
End4 End4 Adjusted Slip Calculation Error 260 Er- IB Er-10 Motor Direction Error 262
End5 End5 Resistance Tuning Error 260 Er- 11 Er-11 Motor Speed Error 262
EndE End6 Leakage Inductance Alarm 260 Er- IE Er-12 Current Detection Error 262
Endn End7 No-Load Current Alarm 260 Er- 13 Er-13 Leakage Inductance Error 262
EndB End8 Rescue Operation Speed Warning 260 Er- 18 Er-18 Induction Voltage Error 262
Rescue Operation Rotor Pole Position
End3 End9 Search Warning 261 Er- 13 Er-19 PM Inductance Error 262
Rescue Operation Rotor Polarity .
End lu EndIO Detection Warning 261 Er-EB Er-20 Stator Resistance Error 262
. Er-01 Motor Data Error 261 _ Er-21 Z Pulse Correction Error 262
Er-Di Er-El
Er-02 Alarm 261 _ Er-22 Initial Rotor Pole Search Error 263
Er-QE Er-EE
Ec-03 Er-03 STOP Button Input 261 Er-E3 Er-23 \l;l\;nar:qriz;;atmg Encoder Offset Tuning 263
Er-ny Er-04 Line-to-Line Resistance Error 261 - - - -
m Errors and Displays When Using the Copy Function
Table 6.7 Copy Errors
Digital Operator Display N b
ame age
LED Operator LCD Operator 9
EoP3 CoPy Writing parameter settings (flashing) 264
EPEr CPEr Control mode mismatch 264
EP3E CPyE Error writing data 264
CSEr CSEr Copy unit error 264
dPPS dFPS Drive model mismatch 264
EEE ECE Copy Error 264
EES ECS Checksum Error 264
EdE EdE Write Impossible 264
E F EiF Write Data Error 264
)
End End Task completed 265
EPE EPE ID Mismatch 265
ErE ErE Data Error 265
EuE EVE Verify Error 265
EEr iFEr Communication error 265
)
ndR1~ ndAT Model, voltage class, capacity mismatch 265
rdEr rdEr Error reading data 265
rEBd rEAd Reading parameter settings (flashing) 265
URET VAETr Voltage class, capacity mismatch 265
UE3E VFYyE Parameter setting mismatch 265
urE3 vrFy Comparing parameter settings (flashing) 265
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6.3 Fault Detection

6.3 Fault Detection

¢ Fault Displays, Causes, and Possible Solutions

Faults are detected for drive protection, and cause the drive to stop while triggering the fault output terminal MA-MB-
MC. Remove the cause of the fault and manually clear the fault before attempting to run the drive again.

Table 6.8 Detailed Fault Displays, Causes, and Possible Solutions

Digital Operator Display

bOL boL

Cause
The wrong braking resistor is installed.

Digital Operator Display

bub bus

Cause
No signal was received from the PLC.

Faulty communications wiring or an existing short
circuit.

A communications data error occurred due to noise.

The option card is damaged.

The option card is not properly connected to the drive.

Digital Operator Display

CE CE

Cause

Faulty communications wiring or an existing short
circuit.

Communication data error occurred due to noise.

Digital Operator Display

CF cr

Cause
Motor parameters are improperly set.

Torque limit is too low.
Load inertia is too big.
Digital Operator Display

Foenn g rprp ¢

ru

CPFO00 or CPF01
<1> <1>

Cause
There is a self diagnostic error in control circuit.

Connector on the operator is damaged.

Digital Operator Display
CPF02

CPFOB

Cause

Control circuit is damaged.

FaultName
Braking Transistor Overload
The braking transistor has reached its overload level.
Possible Solution
« Make sure the rating of the braking resistor fits drive and application. Use an external braking transistor if necessary.
FaultName
Option Communication Error

« The connection was lost after establishing initial communication.
« Only detected when the Up/Down command speed reference is assigned to an option card.

Possible Solution

« Check for faulty wiring.
« Correct the wiring.
« Check for disconnected cables and short circuits and repair as needed.

« Check the various options available to minimize the effects of noise.

« Counteract noise in the control circuit, main circuit, and ground wiring.

« Ensure that other equipment such as switches or relays do not cause noise. Use surge absorbers if necessary.

« Use only recommended cables or other shielded line. Ground the shield on the controller side or on the drive input power side.
« Separate all communication wiring from drive power lines. Install an EMC noise filter to the drive power supply input.

Replace the option card if there are no problems with the wiring and the error continues to occur.

The connector pins on the option card do not line up properly with the connector pins on the drive.
Reinstall the option card.

FaultName
MEMOBUS/Modbus Communication Error
Communication data was not received for the amount of time set in parameter, H5-09 Communication Fault Detection Time.
Possible Solution

« Check for faulty wiring.
¢ Correct the wiring.
« Check for disconnected cables and short circuits and repair as needed.

« Check the various options available to minimize the effects of noise.

« Counteract noise in the control circuit, main circuit, and ground wiring.

* Use only recommended cables or other shielded line. Ground the shield on the controller side or on the drive input power side.
« Ensure that other equipment such as switches or relays do not cause noise. Use surge absorbers if required.

« Separate all communication wiring from drive power lines. Install an EMC noise filter to the drive power supply input.

FaultName
Control Fault
The torque limit was reached continuously for three seconds or longer while ramping to stop in OLV Control.
Possible Solution
Check the motor parameter settings and repeat Auto-Tuning.
Set the torque limit to the most appropriate setting (L7-01 through L7-04).

« Adjust the deceleration ramp (C1-02, -04, -06, -08).
« Set the speed reference to the minimum value and interrupt the Up/Down command when the drive finishes decelerating.

FaultName
Control Circuit Error

Possible Solution

« Cycle power to the drive.
« Set the frequency to the minimum value and interrupt the Run command when the drive finishes decelerating.

« Replace the operator.
FaultName
A/D Conversion Error
An A/D conversion error or control circuit error occurred.
Possible Solution

« Cycle power to the drive.
« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.
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6.3 Fault Detection

Digital Operator Display
CPF03

CPF03

Cause

There is a connection error.

Drive fails to operate properly due to noise interference.

Digital Operator Display

CPF06

[PFOB

Cause
There is an error in EEPROM control circuit.

The power supply was switched off while parameters
were being saved to the drive.

Power to the control board was lost while writing
parameter settings during Rescue Operation.

Digital Operator Display

EPFO1
CPFOO

CPFO07

CPF08
Cause

There is a faulty connection between the terminal board
and control board.

Digital Operator Display

1 CPF20 or CPF21
<1>

cpf rowr

Cause
Hardware is damaged.

Digital Operator Display
cpf?r CPF22

Cause
Hybrid IC failure on the power board

Digital Operator Display

CPFE3

CPF23

Cause
Hardware is damaged.

Digital Operator Display

CPFE4

CPF24

Cause

Hardware is damaged.
Digital Operator Display
CPF3S

CPF25

Cause
Terminal board is not connected correctly.

Digital Operator Display

CPF 7Bt CPF34

Cause

CPF26 to CPF34

Hardware is damaged.

242

FaultName
Control Board Connection Error
Connection error between the control board and the drive

Possible Solution

Turn off the power and check the connection between the control board and the drive
I1f the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

Check the various options available to minimize the effects of noise.
Counteract noise in the control circuit, main circuit, and ground wiring.

Ensure that other equipment such as switches or relays do not cause noise and use surge absorbers if required.
Separate all communication wiring from drive power lines. Install an EMC noise filter to the drive power supply input.

FaultName
EEPROM Memory Data Error
An error in the data saved to EEPROM
Possible Solution

« Turn off the power and check the connection between the control board and the drive.
« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

Reinitialize the drive (A1-03).

Reinitialize the drive (A1-03).

FaultName

Terminal Board Connection Error

Possible Solution

« Turn off the power and check the connection between the control board and the drive.
« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Control Circuit Error

Possible Solution

« Cycle power to the drive.
« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Hybrid IC Failure

Possible Solution

« Cycle power to the drive. Refer to Diagnosing and Resetting Faults on page 266.
« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Control Board Connection Error
Connection error between the control board and the drive
Possible Solution

« Turn the power off and check the connection between the control board and the drive.
« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Drive Unit Signal Fault
The drive capacity cannot be detected correctly (drive capacity is checked when the drive is powered up).
Possible Solution

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Terminal Board not Connected

Possible Solution
Reconnect the terminal board to the connector on the drive, then cycle the power to the drive.
FaultName
Control Circuit Error
CPU error
Possible Solution

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.
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Digital Operator Display

CPF35 CPF35

Cause

A/D conversion is damaged.
Control circuit is damaged.

Digital Operator Display

dEu dEv

Cause
Load is too heavy.
Accel/decel ramp is too short.
The load is locked up.
Parameters are not set appropriately.
The motor brake is not applied.

During Rescue Operation, either the DC bus voltage
dropped below S4-12 x (S4-13 - 10%), or 100 ms after
triggering Rescue Operation, the DC bus voltage did not
reach S4-12 x S4-13 before the motor started.

Digital Operator Display

du i dvl

Cause

Encoder is not connected, not wired properly, or is
damaged.

Digital Operator Display

duE dv2

Cause
Noise interference along the encoder cable.
Encoder cable is not wired properly.
PG option card or the encoder is damaged.

Digital Operator Display

dus dv3

Cause
The encoder offset is not set properly to E5-11.
An external force on the load side has caused the motor

to move.

Noise interference along the encoder cable is disturbing
the encoder signals.

Encoder is disconnected, not wired properly, or the PG
option card or the encoder itselfis damaged.

Rotational direction for the encoder set to F1-05 is the
opposite of the order of the motor lines.

Digital Operator Display

du4 dv4

Cause
The encoder offset is not set properly to E5-11.

Noise interference along the encoder cable is disturbing
the encoder signals.

Encoder is disconnected, not wired properly, or the PG
option card or the encoder itselfis damaged.

6.3 Fault Detection

FaultName
A/D Conversion Error
An A/D conversion error or control circuit error occurred.
Possible Solution

« Cycle power to the drive.
« Ifthe problem continues, replace the control board or the entire drive. For instructions on replacing the control board, contact
Yaskawa or your nearest sales representative.

FaultName
Speed Deviation (for Control Mode with Encoder)

The deviation between the speed reference and speed feedback is greater than the setting in F1-10 for longer than the time set to
F1-11.

Possible Solution
Reduce the load.
Increase the acceleration and deceleration times (C1-01 through C1-08).
Check the machine.
Check the settings of parameters F1-10 and F1-11.
Ensure the motor brake operates properly with a brake control command from the drive.

« Check the DC bus voltage setting for Rescue Operation (S4-12).

* Lower the speed reference set for Rescue Operation (d1-25).

« Check the backup power supply. It may need to be replaced with another UPS if it has become worn and can no longer provide
enough power.

FaultName
Encoder Z Pulse Fault
The motor turned one full rotation without the Z Pulse being detected.
Possible Solution

« Make sure the encoder is properly connected and all shielded lines are properly grounded.
« Ifthe problem continues after cycling power, then replace either the PG option card or the encoder itself.

FaultName
Z Pulse Noise Fault Detection
The Z pulse is out of phase by more than 5 degrees for the number of times specified in parameter F1-17.
Possible Solution
Separate the encoder cable lines from the source of the noise.
Rewire the encoder and make sure all shielded lines are properly grounded.
Ifthe problem continues after cycling power, replace the PG option card or the encoder.
FaultName
Inversion Detection

The torque reference and acceleration are in opposite directions and the speed reference and actual motor speed differ by over
30% for the number of times set to F1-18.

Possible Solution

Set the encoder offset to E5-11 as specified on the motor nameplate. Replacing the encoder or changing the motor/encoder
rotation direction requires readjustment of the encoder offset.

« Make sure the motor is rotating in the right direction.
« Look for any problems on the load side that might cause the motor to rotate in the opposite direction.

Properly rewire the PG encoder and connect all lines including shielded line.

Properly connect the motor lines for each phase (U/T1, V/T2, W/T3).

FaultName

Inversion Prevention Detection

Pulses indicate that the motor is rotating in the opposite direction of the speed reference. Set the number of pulses to trigger
inverse detection to F1-19.

Note: Set F1-19 to O to disable inverse detection in applications where the motor may rotate in the opposite direction of the speed
reference.

Possible Solution

« Set the encoder offset to E5-11 as specified on the motor nameplate.
« Ifthe problem continues after cycling power, then replace either the PG option card or the encoder itself. Replacing the encoder
or changing the motor/encoder rotation direction requires readjustment of the encoder offset.

« Make sure the motor is rotating in the correct direction.
« Look for any problems on the load side that might be causing the motor to rotate in the opposite direction.

« Rewire the encoder and make sure all lines including shielded line are properly connected.
« Ifthe problem continues after cycling power, replace the PG option card or the encoder.
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6.3 Fault Detection

Digital Operator Display FaultName

Overacceleration Detection

dUB dvé

Cause Possible Solution

The acceleration of the elevator car exceeds the overacceleration detection level (S6-10)

. Set E5-11 to the encoder offset value written on the motor nameplate. The encoder offset needs to be adjusted whenever the
The encoder offset (E5-11) is incorrect. : ) . n
encoder is replaced or when reversing the direction of the motor.
Noise along the encoder cable.
Cables for the motor encoder are not wired properly, or ~ Check the encoder wiring for any loose connections. Make sure that the shielded line is properly grounded.
the PG option card (or the encoder itself) is damaged.
Incorrect motor data has been set to the E5 parameters.  Check the values set to the E5 parameters to make sure they match the information on the motor nameplate.

Mechanical data for the elevator have not been set u|
P Check parameters 01-20, 01-21, and 01-22 and set them to the correct values for the elevator.

correctly.
The acceleration is too fast. Check and adjust the acceleration rate and the jerk at acceleration start set in parameter C2-01.
Digital Operator Display FaultName
Rotor Polarity Detection Timeover
dun avr Unable to detect the magnetic poles within the designated time.
Cause Possible Solution
Battery voltage is too low. Charge the battery.
The output cable is disconnected. : g:?::ctﬂi;:vvivriirr:gge.rrors and ensure the output cable is connected properly.
The motor winding is damaged. ¢ Check the resistanc_e betwgen_mot_or lines.
« Replace the motor if the winding is damaged.
The output terminal is loose. Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Size on page 64.
Digital Operator Display FaultName
PM Rotor Position Estimation Error
duB adve An invalid value resulted from Initial Pole Search.
Note: Reset the fault and try Initial Pole Search again.
Cause Possible Solution

Motor characteristics have changed.

Parameters that control Initial Pole Search are set

. . Repeat the setup process.
incorrectly (set up may be incomplete). P pp

Perform Stationary Auto-Tuning or Initial Pole Search Auto-Tuning.

Parameters for the motor encoder are set to the wrong

values (set up may be incomplete).

Brake was released during Initial Pole Search or during  Check the brake sequence.

power loss. The brake must remain applied during Initial Pole Search and whenever the power supply is interrupted.

Initial Pole Search cannot be performed on the motor

being used Use a PG option card that is compatible with both the drive and an absolute encoder.
Digital Operator Display FaultName

Option Card External Fault

EFQ EFO

Cause Possible Solution

An external fault condition is present.

An external fault was received from the PLC with other
than F6-03 = 3 “alarm only” (the drive continued to run
after external fault).

Remove the cause of the external fault.
« Remove the external fault input from the PLC.
Problem with the PLC program. Check the PLC program and correct problems.
Digital Operator Display FaultName
External Fault (input terminal S3)
EF3 EF3
External fault at multi-function input terminal S3.
External Fault (input terminal S4)
EF4 EF4
External fault at multi-function input terminal S4.
External Fault (input terminal S5)
EE5 EF5 . o )
External fault at multi-function input terminal S5.
EF6 External Fault (input terminal S6)
EFB External fault at multi-function input terminal S6.
EEl_l EF7 External Fault (input terminal S7)
External fault at multi-function input terminal S7
External Fault (input terminal S8)

EFB EFs

Cause Possible Solution

External fault at multi-function input terminal S8

An external device has tripped an alarm function. Remove the cause of the external fault and reset the fault.

« Ensure the signal lines have been connected properly to the terminals assigned for external fault detection (LU -M M = 20 to 2B).

Wiring is incorrect. . .
9 * Reconnect the signal line.

¢ Check for unused terminals set for LLI -M M = 20 to 2B (External Fault).

Incorrect multi-function contact input setting « Change the terminal settings
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Digital Operator Display

Err Err

Cause

Noise has corrupted data while writing to the EEPROM.

Hardware problem.

Digital Operator Display

Fri FrL

Cause

Parameter d1-18 is set to 1, H1-M T is not set to 53 and
no speed was selected at start.

Digital Operator Display

OF oF

Cause

Motor insulation is damaged.

A damaged motor cable is creating a short circuit.

The leakage current at the drive output is too high.

The drive started to run during a current offset fault or
while coasting to a stop.

Hardware problem.

Digital Operator Display

LF LF

Cause

The output cable is disconnected.

The motor winding is damaged.

The output terminal is loose.

The rated current of the motor being used is less than 5%
of the drive rated current.

An output transistor is damaged.

A single-phase motor is being used.

Digital Operator Display
ifr LF2
Cause
Phase loss has occurred on the output side of the drive.
Terminal wires on the output side of the drive are loose.

The output circuit is damaged.

Motor impedance or motor phases are uneven.

6.3 Fault Detection

FaultName
EEPROM Write Error
Data cannot be written to the EEPROM.

Possible Solution

* Press J
Correct the parameter setting.
Cycle power to the drive. Refer to Diagnosing and Resetting Faults on page 266.

« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Speed Reference Missing
Parameter d1-18 is set to 3, leveling speed detection is not assigned to a digital input (H1-MM @®53) and no speed was selected
while an Up or Down command was entered.
Possible Solution

* Make sure the selected speed selection method matches the elevator controller sequence. Check parameter d1-18 and H1-IM T
settings.

« Make sure the elevator controller is connected properly.

« Make sure the elevator controller selects the speed properly.

FaultName
Ground Fault

* A current short to ground exceeded 50% of rated current on the output side of the drive.
« Setting L8-09 to 1 enables ground fault detection.

Possible Solution

« Check the insulation resistance of the motor.
* Replace the motor.

« Check the motor cable.

* Remove the short circuit and turn the power back on.

« Check the resistance between the cable and the ground terminal (J).
« Replace the cable.

Reduce the carrier frequency.
« Reduce the amount of stray capacitance.

The value set exceeds the allowable setting range while the drive automatically adjusts the current offset (this happens only when
attempting to restart a PM motor that is coasting to stop).

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Output Phase Loss

« Phase loss on the output side of the drive.
« Setting L8-07 to 1 or 2 enables Phase Loss Detection.

Possible Solution

Check for wiring errors and properly connect the output cable.
Correct the wiring.

Check the resistance between motor lines.
Replace the motor if the winding is damaged.

« Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Size onpage 64.
Check the drive and motor capacities.
Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.
The drive cannot operate a single phase motor.
FaultName

Output Current Imbalance (detected when L8-29 = 1)
One or more of the phases in the output current is lost.

Possible Solution

Check for faulty wiring or poor connections on the output side of the drive.
¢ Correct the wiring.

Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Size onpage 64.

I1f the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

* Measure the line-to-line resistance for each motor phase. Ensure all values are the same.
* Replace the motor.
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6.3 Fault Detection

Digital Operator Display

oL oC

Cause

The motor has been damaged due to overheating or the

motor insulation is damaged.

One of the motor cables has shorted out or there is a
grounding problem.

The load is too heavy.

Accel/decel ramp is too fast.

The drive is attempting to operate a specialized motor or

amotor larger than the maximum size allowed.

Magnetic contactor (MC) on the output side of the drive

has turned on or off.

V /f setting is not operating as expected.

Excessive torque compensation.

Drive fails to operate properly due to noise interference.

The motor control method and motor do not match.

The rated output current of the drive is too small

Digital Operator Display

sGonnN 0FAQ0

Cause

The option card installed into port CN5-A is
incompatible with the drive.

A PG option card is connected to option port CN5-A

Digital Operator Display
oFA01

OFRQ i

Cause

The option board connection to port CN5-A is faulty.

Digital Operator Display

oFR05, oFROB
oFR /0, OFR !!
OFR «ww.FR 11

0oFR3u w 0FR43

Cause

oFAO05, oFA06
oFA10, oFA1l
oFA12 to oFA17

0oFA30 to 0FA43

Option card or hardware is damaged.

Digital Operator Display

ofddd

oFb00

Cause

The option card installed into port CN5-B is
incompatible with the drive.

A communication option card has been installed in
option port CN5-B.
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FaultName
Overcurrent
Drive sensors have detected an output current greater than the specified overcurrent level.

Possible Solution

Check the insulation resistance.
Replace the motor.

Check the motor cables.
Remove the short circuit and reapply power to the drive.

Check the resistance between the motor cables and the ground terminal (2).
Replace damaged cables.

Measure the current flowing into the motor.

Replace the drive with a larger capacity drive if the currentvalue exceeds the rated current.
Determine if there is sudden fluctuation in the current level.

« Reduce the load to avoid sudden changes in the current level or switch to a larger drive.

Calculate the amount of torque required for the desired acceleration and/or deceleration ramp relative to the inertia moment ofthe
load.

If the drive is not capable of producing that much torque in time, try the following setting changes:

« Reduce the acceleration and/or deceleration ramp (i.e., increase the accel/decel time).

« Use a larger capacity drive.

« Check the motor capacity.
< Ensure that the rated capacity of the drive is greater than or equal to the capacity rating found on the motor nameplate.

Set up the operation sequence so that the MC is not tripped while the drive is outputting current.

Check the ratios between the voltage and frequency.
Set parameters E1-04 through E1-10 appropriately (E3-04 through E3-10 for motor 2).
Lower the voltage if it is too high relative to the frequency.

Check the amount of torque compensation.
Reduce the torque compensation gain (C4-01) until there is no speed loss and less current.

Review the possible solutions provided for handling noise interference.
Review the section on handling noise interference and check the control circuit lines, main circuit lines, and ground wiring.

Check which motor control method the drive is set to (A1-02).
For IM motors, set A1-02 = “0”, “2”, or “3”.
For PM motors, set A1-02 = “7”.

Use a larger drive.

FaultName
Option Card Connection Error at Option Connector CN5-A
Option compatibility error

Possible Solution
Check if the drive supports the option card to be installed. Contact Yaskawa for assistance.

PG option cards are supported by option ports CN5-B and CN5-C only. Place the PG option card into the correct option port.
FaultName
Option Card Fault at Option Connector CN5-A
Option not properly connected
Possible Solution

¢ Turn the power off and reconnect the option card.

« Check if the option card is properly plugged into the option port. Make sure the card is fixed properly.

« Ifthe option is not a communication option card, try to use the card in another option port. Ifthe option card works properly in
a different option port, replace the drive because port CN5-A is damaged. Ifthe error persists (0Fb01 or oFCO01 occur), replace
the option card.

FaultName

Option card error occurred at option port CN5-A

Possible Solution

« Cycle power to the drive.
« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Option Card Fault at Option Port CN5-B
Option compatibility error

Possible Solution

Make sure the drive supports the option card to be installed. Contact Yaskawa for assistance.

Communication option cards are only supported by option port CN5-A. Itis not possible to install more than one comm. option.
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Digital Operator Display

oFb01

oFbu i

Cause

The option board connection to port CN5-B is faulty.

Digital Operator Display

OFbOE

oFb02

Cause

An option card of the same type is already installed in
option port CN5-A.

An input option card is already installed in option port
CN5-A.

Digital Operator Display

oFbU3 w© oFb 11
oFb >0 OFb 11

Cause

oFb03 to oFb11

oFb12 to oFb17

Option card or hardware is damaged.

Digital Operator Display

of [8d 0FC00

Cause

The option card installed into port CN5-C is
incompatible with the drive.

A communication option card has been installed in
option port CN5-C.

Digital Operator Display

C

oL £ 0FCO1

Cause
The option board connection to port CN5-C is faulty.

Digital Operator Display

oFC02

OFLQB

Cause

An option card of the same type is already installed in
option port CN5-A or CN5-B.

An input option card is already installed in option port
CNb5-A or CN5-B.

Three PG option boards are installed.

Digital Operator Display

P03 worl |'.I 0FCO03 to oFC11

-cr

0 » L oFC12 to oFC17

ij L, m
>£:tOOiL 11

Cause
Option card or hardware is damaged.

Digital Operator Display

oFC50

oFC5Q

Cause
The PG option card is damaged.

Digital Operator Display

oFC51

OFES5 |

Cause

The PG option card is damaged.
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6.3 Fault Detection

FaultName
Option Card Fault at Option Port CN5-B
Option not properly connected
Possible Solution

« Turn off the power and reconnect the option card.

« Check if the option card is properly plugged into the option port. Make sure the card is fixed properly.

« Try to use the card in another option port (in case of a PG option use port CN5-C). Ifthe option cards works in the other port,
replace the drive because port CN5-B is damaged. If the error persists (0FA01 or oFCO1 occur), replace the option board.

FaultName
Option Card Fault at Option Port CN5-B
Same type of option card already connected

Possible Solution

Except for PG options, each option card type can only be installed once. Make sure only one type of option card is connected.

Install a comm. option, a digital input option, or an analog input option. The same type of card cannot be installed twice.

FaultName
Option card error occurred at Option Port CN5-B

Possible Solution

« Cycle power to the drive.
« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Option Card Connection Error at Option Port CN5-C
Option compatibility error

Possible Solution

Confirm that the drive supports the option card to be installed. Contact Yaskawa for assistance.

Communication option cards are only supported by option port CN5-A. It is not possible to install more than one comm. option.

FaultName
Option Card Fault at Option Port CN5-C
Option not properly connected
Possible Solution

« Turn the power off and reconnect the option card.

« Check if the option card is properly plugged into the option port. Make sure the card is fixed properly.

« Try to use the card in another option port (in case of a PG option use port CN5-B). Ifthe option card works in a different port,
replace the drive because port CN5-C is damaged. If the error persists (0FA01 or oFb01 occur), replace the option board.

FaultName

Option Card Fault at Option Port CN5-C
A maximum of two PG option boards can be used simultaneously. Remove the PG option board installed into option port CN5-A.

Possible Solution
Except for PG options, each option card type can only be installed once. Make sure only one type of option card is connected.
Make sure that a comm. option, a digital input option, or an analog input option is installed. The same type of card cannot be
installed twice.
A maximum of two PG option boards can be used simultaneously. Remove the PG option board installed into option port CN5-A.

FaultName
Option card error occurred at option port CN5-C

Possible Solution

« Cycle power to the drive.
« Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa representative for
instructions on replacing the control board.

FaultName
Encoder Option AD Conversion Error
Error with the A/D conversion level (VCC level), or A/D conversion timed out.
Possible Solution
Replace the PG option card.
FaultName
Encoder Option Analog Circuit Error
Incorrect signal level (+2.5 V signal)
Possible Solution

Replace the PG option card.
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6.3 Fault Detection

Digital Operator Display FaultName

Encoder Communication Timeout

o FCSS oFCS2

Signal encoder timed out waiting to receive data

Cause Possible Solution
Encoder cable wiring is wrong. Correct the wiring.
Encoder cable is disconnected. Reconnect the cable.
Digital Operator Display FaultName

Encoder Communication Data Error

oFCS3 oFCS3

Serial encoder CRC checksum error

Cause Possible Solution
Encoder cable wiring is wrong. Correct the wiring.
Encoder cable is disconnected. Reconnect the cable.
Digital Operator Display FaultName

Encoder Error

0 FC54 OFC54 Alarm reading EnDat absolute position data from encoder
(OR flag from EnDat error for overvoltage, undervoltage, etc.)

Cause Possible Solution
Power supply to encoder is wired incorrectly. Correct the wiring.

The power supply circuit of the PG option card is Replace the PG option card.
damaged.
Digital Operator Display FaultName
Heatsink Overheat

OH oH The temperature of the heatsink exceeded the overheat pre-alarm level set to L8-02. Default value for L8-02 is determined by
drive capacity (02-04).

Cause Possible Solution

Check the temperature surrounding the drive. Verify temperature is within drive specifications.
Improve the air circulation within the enclosure panel.

Install a fan or air conditioner to cool the surrounding area.

Remove anything near the drive that might be producing excessive heat.

Surrounding temperature is too high.

Measure the output current.
Decrease the load.
Lower the carrier frequency (C6-03).

Load is too heavy.

Replace the cooling fan. Refer to Cooling Fan Component Names on page 277.

Internal cooling fan is stopped. After replacing the drive, reset the cooling fan maintenance parameter (04-03 = 0).

Digital Operator Display FaultName
Heatsink Overheat
oH | oH1 . . . . . .
The temperature of the heatsink exceeded the drive overheat level. The overheat level is determined by drive capacity (02-04).
Cause Possible Solution

Check the temperature surrounding the drive.

Improve the air circulation within the enclosure panel.

Install a fan or air conditioner to cool the surrounding area.

Remove anything near the drive that might be producing excessive heat.

Surrounding temperature is too high.

Measure the output current.
Lower the carrier frequency (C6-03).
Reduce the load.

Load is too heavy.

Digital Operator Display FaultName
Motor Overload
oL i oLl i . .
1 The electronic motor overload protection tripped.
Cause Possible Solution
Load is too heavy. Reduce the load.

Cycle times are too short during acceleration and

. Increase the acceleration and deceleration times (C1-01 through C1-08).
deceleration.

Reduce the load.

Increase the speed.

If the motor is supposed to operate at low speeds, either increase the motor capacity or use a motor specifically designed to
operate in the desired speed range.

A general purpose motor is driven below the rated speed
with too high load.

Adjust the user-set V/f pattern (E1-04 through E1-10) by reducing E1-08 and E1-10.

The output voltage is too high. X
utputv gel 9 Do not set E1-08 and E1-10 too low. This reduces load tolerance at low speeds.

Check the motor-rated current.

The wrong motor rated current is set to E2-01 .
9 Enter the value written on the motor nameplate to parameter E2-01

Check the rated frequency indicated on the motor nameplate.

The Base Frequency is set incorrectly. Enter the rated frequency to E1-06 (Base Frequency).

Multiple motors are running off the same drive. Disable the motor protection function (L1-01 = 0) and install a thermal relay to each motor.

Check the motor characteristics.
Correct the type of motor protection that has been selected (L1-01).
Install an external thermal relay.

The electrical thermal protection characteristics and
motor overload characteristics do not match.

The electrical thermal relay is operating at the wrong * Check the current rating listed on the motor nameplate.
level. « Check the value set for the motor rated current (E2-01).
Output current fluctuation due to power supply loss Check the power supply for phase loss.
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Digital Operator Display

OLE oL2

Cause
Load is too heavy.

Accel/decel ramp is too short.
The outputvoltage is too high.

Drive capacity is too small.
Overload occurred when operating at low speeds.

Excessive torque compensation.
Output current fluctuation due to input phase loss

Digital Operator Display

OLS oL3

Cause
Parameter settings are not appropriate for the load.
Fault on the machine side (e.g., machine is locked up).

Digital Operator Display

014 oL4

Cause
Parameter settings are not appropriate for the load.

Digital Operator Display

oPr opr

Cause
External operator is not properly connected to the drive.

Digital Operator Display

05 oS

Cause
Overshoot is occurring.

Inappropriate parameter settings.

Digital Operator Display

ou ov

Cause

Deceleration ramp is too short and regenerative energy
is flowing from the motor into the drive.

Fast acceleration ramp causes the motor to overshoot the
speed reference.

Surge voltage entering from the drive input power.

Ground fault in the output circuit causes the DC bus
capacitor to overcharge.

Drive input power voltage is too high.

The braking transistor is wired incorrectly.

Encoder cable is disconnected.
Encoder cable wiring is wrong.

Noise interference along the encoder wiring.

Drive fails to operate properly due to noise interference.

Motor hunting occurs.

6.3 Fault Detection

FaultName
Drive Overload
The thermal sensor of the drive triggered overload protection.
Possible Solution
Reduce the load.
Increase the settings for the acceleration and deceleration times (C1-01 through C1-08).

« Adjust the preset V/f pattern (E1-04 through E1-10) by reducing E1-08 and E1-10.
« Do not lower E1-08 and E1-10 excessively. This reduces load tolerance at low speeds.

Replace the drive with a larger model.

« Reduce the load when operating at low speeds.
« Replace the drive with amodel that is one frame size larger.
« Lower the carrier frequency (C6-03).

Reduce the torque compensation gain (C4-01) until there is no speed loss but less current.
Check the power supply for phase loss.
FaultName
Overtorque Detection 1
The current has exceeded the value set for torque detection (L6-02) for longer than the allowable time (L6-03).
Possible Solution
Check the settings of parameters L6-02 and L6-03.
Check the status of the load. Remove the cause of the fault.
FaultName
Overtorque Detection 2
The current has exceeded the value set for Overtorque Detection 2 (L6-05) for longer than the allowable time (L6-06).
Possible Solution
Check the settings of parameters L6-05 and L6-06.
FaultName
External Digital Operator Connection Fault

« The external operator has been disconnected from the drive.
Note: An oPr fault will occur when all of the following conditions are true:
¢ Output is interrupted when the operator is disconnected (02-06 = 1).
¢ The Up/Down command is assigned to the operator (b1-02 = 0 and LOCAL has been selected).

Possible Solution

« Check the connection between the operator and the drive.
* Replace the cable if damaged.
Turn off the drive input power and disconnect the operator. Then reconnect the operator and turn the drive input power back on.

FaultName
Overspeed
The motor speed feedback exceeded the F1-08 setting.
Possible Solution

« Reduce the settings for C5-01 (Speed Control Proportional Gain 1) and increase C5-02 (Speed Control Integral Time 1).
« Ifusing aclosed loop vector mode, enable Inertia Compensation.

Check the setting for the overspeed detection level and the overspeed detection time (F1-08 and F1-09).
FaultName
DC Bus Overvoltage

Voltage in the DC bus has exceeded the overvoltage detection level.
« For 200 V class: approximately 410 V
« For 400 V class: approximately 820 V

Possible Solution

Increase the deceleration ramp (C1-02, C1-04, C1-06, C1-08).
Make sure the braking resistor rating/external braking transistor rating fits the application.
< Ifan external braking transistor is used, make sure it is connected properly and working as expected.

Check if sudden drive acceleration triggers an overvoltage alarm.
Increase the acceleration ramp (C1-01, C1-03, C1-05, C1-07).
« Increase the jerk setting in C2-02 (decrease if 01-03 > 3)

Install aDC reactor.
N ote: Voltage surge can result from athyristor convertor and phase advancing capacitor using the same input power supply.

« Check the motor wiring for ground faults.
« Correct grounding shorts and turn the power back on.

« Check the voltage.
« Lower drive input power voltage within the limits listed in the specifications.

« Check braking transistor wiring for errors.
« Properly rewire the braking resistor device.

Reconnect the cable.
Correct the wiring.
Separate the wiring from the source of the noise (often the output lines from the drive).

Review the list of possible solutions provided for controlling noise.
* Review the section on handling noise interference and check the control circuit lines, main circuit lines, and ground wiring.

« Adjust the parameters that control hunting.
« Adjust the AFR time constant (n2-02 and n2-03).
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6.3 Fault Detection

Digital Operator Display FaultName
Input Phase Loss
PF PF o .
Drive input power has an open phase or has a large imbalance ofvoltage between phases. Detected when L8-05 = 1 (enabled).
Cause Possible Solution

Check for wiring errors in the main circuit drive input power.

There is phase loss in the drive input power. Correct the wiring.

Ensure the terminals are tightened properly.

There is loose wiring in the drive input power terminals. « Apply the tightening torque as specified in this manual. Refer to Wire Gauges and Tightening Torque onpage 56

There is excessive fluctuation in the drive input power « Check the voltage from the drive input power.
voltage. Review the possible solutions for stabilizing the drive input power.

There is poor balance between voltage phases. Stabilize drive input power or disable phase loss detection.

Check the maintenance time for the capacitors (U4-05).
Replace the capacitor if U4-05 is greater than 90%. For instructions on replacing the capacitor, contact Yaskawa or a Yaskawa
representative.

The main circuit capacitors are worn. . o o .
Check for problems with the drive input power. If drive input power appears normal but the alarm continues to occur, replace

either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or a Yaskawa
representative.

Digital Operator Display FaultName
pF5 PF5 Rescue Operation Power Supply Deterioration Error
Cause Possible Solution
During Rescue Operation, either the DC bus voltage « Check the DC bus voltage setting for Rescue Operation (S4-12).

dropped below S4-12 x (S4-13 - 10%), or 100 ms after + Lower the speed reference set for Rescue Operation (d1-25).
triggering Rescue Operation, the DC bus voltage did not « Check the backup power supply. It may need to be replaced with another UPS if it has become worn and can no longer provide
reach S4-12 x S4-13 before the motor started. enough power.

Digital Operator Display FaultName
Encoder Disconnected (for Control Mode with Encoder)

PBo PGo

No encoder pulses are received for longer than the time set to F1-14.PGoH

Cause Possible Solution
Encoder cable is disconnected. Reconnect the cable.
Encoder cable wiring is wrong. Correct the wiring.
Encoder has no power. Check the power line to the encoder.
Motor brake is not released. Ensure the motor brake releases properly.
During Rescue Operation, either the DC bus voltage « Check the DC bus voltage setting for Rescue Operation (S4-12).

dropped below S4-12 x (S4-13 - 10%), or 100 ms after + Lower the speed reference set for Rescue Operation (d1-25).
triggering Rescue Operation, the DC bus voltage did not + Check the backup power supply. It may need to be replaced with another UPS if it has become worn and can no longer provide
reach S4-12 x S4-13 before the motor started. enough power.

Digital Operator Display FaultName
Encoder Disconnected (detected when using an encoder)
PuoH PGoH _
Encoder cable is not connected properly.
Cause Possible Solution
Encoder cable is disconnected. Reconnect the cable.
Digital Operator Display FaultName
Dynamic Braking Transistor Fault
rr " The built-in dynamic braking transistor failed.
Cause Possible Solution
The braking transistor is damaged. « Cycle power to the drive and check if the fault reoccurs. Refer to Diagnosing and Resetting Faults on page 266.

« Replace either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or a

The control circuit is damaged. Yaskawa representative.

Digital Operator Display FaultName
IGBT Short Circuit
5 E s¢ Short Circuit or Ground Fault is detected
Cause Possible Solution
IGBT fault. ¢ Check the wiring to the motor.

) X X . . « Turn the power supply off and then on again to check operation.
IGBT short circuit detection circuit fault. ~ Ifthe problem continues, contact your Yaskawa representative or nearest Yaskawa sales office.

Check the drive output side short circuit for broken output transistor..

Bl and U/V/W

- (negative) and U/V/W

~ Contact your Yaskawa representative or nearest Yaskawa sales office.

The drive is damaged.

Digital Operator Display FaultName

Motor Contactor Response Error

SEI SE1

Cause Possible Solution

Motor contactor does not respond within the time set to S1-10 (Run Command Delay Time).

There is a problem with the motor contactor or auxiliar - . L. .
P Y Check the motor contactor, auxiliary switches and the wiring of the contactor feedback signal.

switch.
Digital Operator Display FaultName
Starting Current Error
5EB sE2
The output current was lower than 25% of the motor no-load current at start.
Cause Possible Solution
The motor contactor is open. Check the contactor for any problems.
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Digital Operator Display

5E3 SE3

Cause
The motor contactor opened.

Digital Operator Display

5EY s4

Cause

The feedback contact on the brake is broken or the
wiring is incorrect.

The brake control circuit does not work properly.

Digital Operator Display

S5uE SVE

Cause
Torque limit is set too low.
Excessive load torque.
Noise interference along encoder wiring.

Digital Operator Display

UL Jd uL3

Cause
Parameter settings are not appropriate for the load.
There is a fault on the machine side.

Digital Operator Display

"
U L " UL4
Cause
Parameter settings are not appropriate for the load.
There is a fault on the machine side.

Digital Operator Display

W

Cause

Input power phase loss.
One of the drive input power wiring terminals is loose.

There is a problem with the voltage from the drive input
power.

The power has been interrupted.

The main circuit capacitors are worn.

The relay or contactor on the soft-charge bypass circuit
is damaged.

Digital Operator Display

HuP uvz

Cause

Control power supply wiring is damaged.

Internal circuitry is damaged.

6.3 Fault Detection

FaultName
Output Current Error
The output current was lower than 25% of the motor no-load current during operation.
Possible Solution
Check the contactor for any problems.
FaultName
Brake Feedback Error

The input terminal set for “Brake feedback” (LU -M M = 79) did not respond within the SE4 error time set to S6-05 after an output
terminal set for “Brake release” (H2-DD = 50) closed.

Possible Solution
Check the brake feedback contact and the wiring.

Ensure the motor brake operates properly with a brake control command from the drive.
FaultName
Position Lock Error
Position deviation during Position Lock.
Possible Solution
Set the torque limit to an appropriate value using parameters L7-01 to L7-04.
Reduce the amount of load torque.
Check the encoder signal for noise interference.
FaultName
Undertorque Detection 1
The current has fallen below the minimum value set for torque detection (L6-02) for longer than the allowable time (L6-03).
Possible Solution
Check the settings of parameters L6-02 and L6-03.
Check the load for any problems.
FaultName
Undertorque Detection 2
The current has fallen below the minimum value set for torque detection (L6-05) for longer than the allowable time (L6-06).
Possible Solution
Check the settings of parameters L6-05 and L6-06.
Check the load for any problems.
FaultName
DC Bus Undervoltage

One of the following conditions occurred while the drive was running:

« Voltage in the DC bus fell below the undervoltage detection level (L2-05)

« For 200 V class: approximately 190 V

* For 400 V class: approximately 380 V (350 V when E1-01 is less than 400)

Possible Solution

The main circuit drive input power is wired incorrectly.
Correct the wiring.

Ensure there are no loose terminals.

« Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Gauges and Tightening Torque on
page 56
Check the voltage.
Correct the voltage to be within the range listed in drive input power specifications.

« Ifthere is no problem with the power supply to the main circuit, check for problems with the main circuit magnetic contactor.

Correct the drive input power.

+ Check the maintenance time for the capacitors (U4-05).
« Replace either the control board or the entire drive if U4-05 exceeds 90%. For instructions on replacing the control board,
contact Yaskawa or a Yaskawa representative.

« Cycle power to the drive and see if the fault reoccurs.

« Ifthe problem continues, replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or a Yaskawa representative.

« Check monitor U4-06 for the performance life of the soft-charge bypass.

* Replace either the control board or the entire drive if U4-06 exceeds 90%. For instructions on replacing the control board,
contact Yaskawa or a Yaskawa representative.

FaultName
Control Power Supply Voltage Fault
Voltage is too low for the control drive input power.

Possible Solution

Cycle power to the drive. Check if the fault reoccurs.
Ifthe problem continues, replace the control board, the entire drive, or the control power supply. For instructions on replacing
the control board, contact Yaskawa or a Yaskawa representative.

Cycle power to the drive. Check if the fault reoccurs.
Ifthe problem continues, replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or a Yaskawa representative.
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6.3 Fault Detection

Digital Operator Display
*
Fo g uvs

Cause

The relay or contactor on the soft-charge bypass circuit
is damaged.

Digital Operator Display

uoF VvoF

Cause

Hardware is damaged.

FaultName

Soft-Charge Bypass Circuit Fault
The soft-charge bypass circuit failed.

Possible Solution

Cycle power to the drive and see if the fault reoccurs.

If the problem continues, replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or a Yaskawa representative.

Check monitor U4-06 for the performance life of the soft-charge bypass.

Replace either the control board or the entire drive if U4-06 exceeds 90%. For instructions on replacing the control board,

contact Yaskawa or a Yaskawa representative.

FaultName

Output Voltage Detection Error
Problem detected with the voltage on the output side of the drive.
Possible Solution
Replace either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or a Yaskawa

representative.

<1> Displayed as OPFOu or 1 PFSu when occurring at drive power up. When one ofthe faults occurs after successfully starting the drive, the display

will show OPFO i or [PF? I
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6.4 Alarm Detection

6.4 Alarm Detection

¢ Alarm Codes, Causes, and Possible Solutions

Alarms are drive protection functions that do not necessarily cause the drive to stop. Once the cause of an alarm is
removed, the drive will return to the same status as before the alarm occurred.

When an alarm has been triggered, the ALM light on the digital operator display blinks and the alarm code display
flashes. If a multi-function output is set for an alarm (H2-DD = 10), that output terminal will be triggered for certain
alarms. Refer to Minor Faults and Alarms on page 238 for information on alarm that trigger an alarm output.

Note:

If a multi-function output is set to close when an alarm occurs (H2-DD =

10), it will also close when maintenance periods are

reached, triggering alarms LT-1 through LT-4 (triggered only if H2-CHO = 2F).

Table 6.9 Alarm Codes, Causes, and Possible Solutions

Digital Operator Display

REr

AEr

Cause

Station number is set outside the possible setting
range.

Digital Operator Display

bb bb

Cause

External baseblock signal was entered via one of the

multi-function input terminals (S3 to S8).

Digital Operator Display

boi

boL

Cause
The proper braking resistor has not been installed.

Digital Operator Display

bus

bus

Cause

Connection is broken or master controller stopped
communicating.

Option card is damaged.

The option card is not properly connected to the
drive.

A data error occurred due to noise.

Digital Operator Display
[8y! CALL

Cause

Communications wiring is faulty, there is a short
circuit, or something is not connected properly.

Programming error on the master side.

Communications circuitry is damaged.

Termination resistor setting is incorrect.
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Minor FaultName
Communication Option Node ID Setting Error (CANopen)
Option card node address is outside the acceptable setting range.

Possible Solutions
Set parameter F6-35 to the proper value if a CANopen option card is used.

Minor FaultName
Baseblock
Drive output interrupted as indicated by an external baseblock signal.

Possible Solutions
Check external sequence and baseblock signal input timing.

Minor FaultName
Braking Transistor Overload
The braking transistor in the drive has been overloaded.

Possible Solutions
Select the optimal braking resistor.

Minor FaultName
Option Communication Error

« After initial communication was established, the connection was lost.
« Assign aUp/Down command or speed reference to the option card.

Possible Solutions

« Check for faulty wiring.
« Correct the wiring.
« Check for disconnected cables and short circuits. Repair as needed.

If there are no problems with the wiring and the fault continues to occur, replace the option card.

The connector pins on the option card are not properly lined up with the connector pins on the drive.
Reinstall the option card.

Check options available to minimize the effects of noise.

Take steps to counteract noise in the control circuit wiring, main circuit lines and ground wiring.

Try to reduce noise on the controller side.

Use surge absorbers on magnetic contactors or other equipment causing the disturbance.

Use recommended cables or some other type of shielded line. Ground the shield to the controller side or on the input power side.
All wiring for comm. devices should be separated from drive input power lines. Install an EMC noise filter to the drive input power.

Minor FaultName
Serial Communication Stand By
Communication has notyet been established.

Possible Solutions

* Check for wiring errors.
« Correct the wiring.
« Check for disconnected cables and short circuits. Repair as needed.

Check communications at start-up and correct programming errors.

« Perform a self-diagnostics check.

« Ifthe problem continues, replace either the control board or the entire drive. For instructions on replacing the control board, contact
Yaskawa or your nearest sales representative.

A termination resistor must be installed atboth ends of acommunication line. Slave drives must have the internal termination resistor

switch set correctly. Place DIP switch S2 to the ON position.
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6.4 Alarm Detection

Digital Operator Display Minor FaultName
c MEMOBUS/Modbus Communication Error
E
EE Control data was not received correctly for two seconds.

Cause Possible Solutions

Check options available to minimize the effects of noise.

Take steps to counteract noise in the control circuit wiring, main circuit lines, and ground wiring.

Reduce noise on the controller side.

Use surge absorbers for the magnetic contactors or other components that may be causing the disturbance.

Use only recommended shielded line. Ground the shield on the controller side or on the drive input power side.

Separate all wiring for comm. devices from drive input power lines. Install an EMC noise filter to the drive input power supply.

A data error occurred due to noise.

Check the H5 parameter settings as well as the protocol setting in the controller.

Communication protocol is incompatible. . .
Ensure settings are compatible.

The Communication Fault Detection Time (H5-09) « Check the PLC.
is set shorter than the time required for a Change the software settings in the PLC.
communication cycle to take place. Set a longer Communication Fault Detection Time (H5-09).

Check the PLC.
Remove the cause of the error on the controller side.

Incompatible PLC software settings or there is a
hardware problem.

Check the connector to make sure the cable has a signal.

Communications cable is disconnected or damaged. L
Replace the communications cable.

Digital Operator Display Minor FaultName
Ci'Sr CrST Cannot Reset
Cause Possible Solutions
A fault reset command was entered while the Up/ « Ensure that a Up/Down command cannot be entered from the external terminals or option card during fault reset.
Down command was still present. ¢ Turn off the Up/Down command.
Digital Operator Display Minor FaultName
Speed Deviation (when using a PG option card)
dEU dEv The deviation between the speed reference and speed feedback is greater than the setting in F1-10 for longer than the time in F1-11.
Cause Possible Solutions
Load is too heavy Reduce the load.
Accel/decel ramp is too short. Increase the acceleration and deceleration times (C1-01 through C1-08).
The load is locked up. Check the machine.
Parameter settings are inappropriate. Check the settings of parameters F1-10 and F1-11.
The motor brake is not applied. Ensure the motor brake operates properly with a brake control command from the drive.
Digital Operator Display Minor FaultName

Up/Down Command Error

EE EF

Cause Possible Solutions

Both forward run and reverse run closed simultaneously for over 0.5 s.

Check the forward and reverse command sequence and correct the problem.
Sequence error .
N ote: When minor fault EF detected, motor ramps to stop.
Digital Operator Display Minor FaultName
Option Card External Fault
EFO EFO o
An external fault condition is present.

Cause Possible Solutions

An external fault was received from the PLC with
F6-03 = 3 (causing the drive to continue running
when an external fault occurs).

« Remove the cause of the external fault.
« Remove the external fault input from the PLC.

There is a problem with the PLC program. Check the PLC program and correct problems.
Digital Operator Display Minor FaultName

External fault (input terminal S3)

EF3 EF3

External fault at multi-function input terminal S3.

External fault (input terminal S4)

EF4 EF4

External fault at multi-function input terminal S4.

External fault (input terminal S5)

EF5 EFS

External fault at multi-function input terminal S5.

External fault (input terminal S6)

EFB EFo

External fault at multi-function input terminal S6.
External fault (input terminal S7)
EF1 EF7

External fault at multi-function input terminal S7.

External fault (input terminal S8)

EF8 EFs

Cause Possible Solutions

External fault at multi-function input terminal S8.

An external device has tripped an alarm function. Remove the cause of the external fault and reset the multi-function input value.

« Ensure the signal lines have been connected properly to the terminals assigned for external fault detection (LU -M M = 2C to 2F).

Wiring is incorrect. K .
9 « Reconnect the signal line.

« Check if the unused terminals have been set for LUl -M M = 2C to 2F (External Fault).

Multi-function contact inputs are set incorrectly. + Change the terminal settings
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Digital Operator Display

Hbb

Hbb

Cause

Both Safe Disable Inputs H1 and H2 are open.

Internally, both Safe Disable channels are broken.

Digital Operator Display

HbbF

HbbF

Cause
The signals to the Safe Disable inputs are wrong or
the wiring is incorrect.

One of the Safe Disable channels is faulty.

Digital Operator Display

HCA

H[R

Load is too heavy.
Accel/decel ramp is too short.

A special-purpose motor is being used, or the drive is
attempting to run a motor greater than the maximum
allowable capacity.

The current level increased due to a momentary
power loss or while attempting to perform a fault
reset.

Digital Operator Display
LT-1

Cause

The cooling fan has reached 90% of its expected
performance life.

Digital Operator Display

LT-2

ef-

o9

Cause

The main circuit and control circuit capacitors have
reached 90% of their expected performance life.

Digital Operator Display

ir
Lr-4 LT3
Cause

The DC bus soft charge relay has reached 90% of
expected performance life.

Digital Operator Display
Lf-4 LT-4
Cause

IGBTSs have reached 90% of their expected
performance life.
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6.4 Alarm Detection

Minor FaultName
Safe Disable Circuit Fault Signal (H1-HC, H2-HC) Release
Both Safe Disable Input channels are open.

Possible Solutions

« Check signal status at the input terminals H1 and H2.
« Check the Sink/Source Selection for the digital inputs.
« Ifthe Safe Disable function is not utilized, check if the terminals H1-HC, and H2-HC are linked.

Replace either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or your nearest
sales representative.

Minor FaultName
Safe Disable Circuit Fault Signal (H1-HC, H2-HC) Release
One Safe Disable channel is open while the other one is closed.

Possible Solutions

Check signal status at the input terminals H1 and H2. If the Safe Disable function is not utilized, the terminals H1-HC, and H2-HC
must be linked.

Replace either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or your nearest
sales representative.

Minor FaultName
High Current Alarm
Drive current exceeded overcurrent warning level (150% of the rated current).
Possible Solutions
Either reduce the load for applications with repetitive operation (repetitive stops and starts, etc.), or replace the drive.

Calculate the amount of torque required for the desired acceleration and/or deceleration ramp relative to the inertia moment of the
load.

If the torque level is not right for the load, take the following steps:

« Increase the acceleration and deceleration times (C1-01 through C1-08).

« Increase the capacity of the drive.

« Check the motor capacity.
« Use amotor appropriate for the drive. Ensure the motor is within the allowable capacity range.

The alarm will appear only briefly. There is no need to take action to prevent the alarm from occurring in such instances.

Minor FaultName
Cooling Fan Maintenance Time

The cooling fan has reached its expected maintenance period and may need to be replaced.
Note: An alarm output (H2-DD = 10) will only be triggered ifH2-DD = 2F.

Possible Solutions
Replace the cooling fan and reset the Maintenance Monitor by setting 04-03 to 0.

Minor FaultName
Capacitor Maintenance Time

The main circuit and control circuit capacitors are nearing the end of their expected performance life.
Note: An alarm output (H2-DD = 10) will only be triggered if H2-DD = 2F.

Possible Solutions

Replace either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or your nearest
sales representative.

Minor FaultName
Soft Charge Bypass Relay Maintenance Time

The DC bus soft charge relay is nearing the end of its expected performance life.
Note: An alarm output (H2-DD = 10) will only be triggered ifH2-DD = 2F.

Possible Solutions
Replace either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or your nearest
sales representative.
Minor FaultName
IGBT Maintenance Time (90%)
IGBTSs have reached 90% of their expected performance life.
Note: An alarm output (H2-DD = 10) will only be triggered if H2-DD = 2F.
Possible Solutions

Check the load, carrier frequency, and output speed.

NOTICE:

Optimize Performance Life. To maximize drive performance life, make sure the drive output current does not exceed 150% of the
drive rated current. Expected performance life estimates the number of drive starts at three million times if output current does not
exceed 150%. This assumes the carrier frequency is at its default setting (8 kHz for models CIMR-LD2A0018 to 2A0115, 4A0009 to
4A0091, 5 kHz for models CIMR-LD2A0145 to 2A0283, 4A0112 to 4A216, and 2 kHz for models CIMR-LO 2A0316, 2A0415) and
apeak current of less than 150% of the drive rated current.
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6.4 Alarm Detection

Digital Operator Display

oH oH

Cause

Surrounding temperature is too high

Internal cooling fan has stopped.

Airflow around the drive is restricted.

Digital Operator Display

0L3 oL3

Cause
Inappropriate parameter settings.

There is a fault on the machine side (e.g., the
machine is locked up).

Digital Operator Display

ol 3 oL4

Cause

Parameter settings are not appropriate.

There is a fault on the machine side (e.g., the
machine is locked up).

Digital Operator Display

o5 oS

Cause
Inappropriate parameter settings.

Digital Operator Display

ou ov

Cause
Surge voltage present in the drive input power.

The motor is short-circuited.

Ground current has over-charged the main circuit
capacitors via the drive input power.

Noise interference causes the drive to operate
incorrectly.

Encoder cable is disconnected.
Encoder cable wiring is wrong.
Noise interference along encoder wiring.

Digital Operator Display

PR55

PASS

Cause
MEMOBUS/Modbus test has finished normally.

Digital Operator Display

Puo PGo

Cause
Encoder cable is disconnected.
Encoder cable wiring is wrong.
Encoder does not have enough power.
Motor brake is not released.

Digital Operator Display
PuoH

PGoH

Cause

Encoder cable is disconnected.
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Minor FaultName

Heatsink Overheat

The temperature of the heatsink exceeded the overheat pre-alarm level set to L8-02 (90-100 °C). Default value for L8-02 is

determined by drive capacity (02-04).

Possible Solutions

Check the surrounding temperature.

Improve the air circulation within the enclosure panel.

Install a fan or air conditioner to cool surrounding area.
Remove anything near drive that may cause extra heat.

Replace the cooling fan. Refer to Cooling Fan ComponentNames onpage 277.
After replacing the drive, reset the cooling fan maintenance parameter to (04-03 = “0").

page 35.

Check for dust or foreign materials clogging cooling fan.
Clear debris caught in the fan that restricts air circulation.

Minor FaultName

Overtorque Detection 1

Drive output current (or torque in OLV, CLV, CLV/PM) was greater than L6-02 for longer than the time set in L6-03.

Possible Solutions
Check parameters L6-02 and L6-03.

« Check the status of the machine.
« Remove the cause of the fault.

Minor FaultName

Overtorque Detection 2

Drive output current (or torque in OLV, CLV, CLV/PM) was greater than L6-05 for longer than the time set in L6-06.

Possible Solutions
Check parameters L6-05 and L6-06.

« Check the status of the machine being used.
« Remove the cause of the fault.

Minor FaultName
Overspeed (for Control Mode with Encoder)
The motor speed feedback exceeded the F1-08 setting.

Possible Solutions

Check the setting for the overspeed detection level and the overspeed detection time (F1-08 and F1-09).

Minor FaultName
DC Bus Overvoltage

The DC bus voltage exceeded the trip point.
For 200 V class: approximately 410 V
For 400 V class: approximately 820 V

Possible Solutions

Install a DC reactor or an AC reactor.

Check the motor power cable, relay terminals and motor terminal box for short circuits.
« Correct grounding shorts and turn the power back on.

Review possible solutions for handling noise interference.

Set number of fault reset (L5-01) to a value other than 0.

Reconnect the cable.

Correct the wiring.

Separate encoder wiring from the source of the noise (often output wiring from the drive).

Minor FaultName
MEMOBUS/Modbus Communication Test Mode Complete

Possible Solutions
This verifies that the test was successful.

Minor FaultName
Encoder Disconnected (for Control Mode with Encoder)
Detected when no encoder signal is received for a time longer than setting in F1-14.

Possible Solutions
Reconnect the cable.
Correct the wiring.
Make sure the correct power supply is properly connected to the encoder.
Ensure the brake releases properly

Minor FaultName
Encoder Disconnected (detected when using an encoder)
Encoder cable has become disconnected.

Possible Solutions

Reconnect the cable.
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Provide proper installation space around the drive as indicated in the manual. Refer to Installation Orientation and Spacing on

Allow for the specified space and ensure that there is sufficient circulation around the control panel.

Voltage surge can result from a thyristor convertor and a phase advancing capacitor operating on the same drive input power system.

Review section on handling noise interference and check control circuit lines, main circuit lines and ground wiring.
If the magnetic contactor is identified as a source of noise, install a surge protector to the MC coil.



Digital Operator Display

5E SE

Cause

A digital input set to 67H (MEMOBUS/Modbus
test) was closed while the drive was running.

Digital Operator Display

1rrL TrPC

Cause

IGBTSs have reached 90% of their expected
performance life.

Digital Operator Display

UL 3 UL3

Cause
Inappropriate parameter settings.

Load has dropped or decreased significantly.

Digital Operator Display

I n
UL 1 UL4

Cause
Inappropriate parameter settings.
The load has dropped or decreased significantly.

Digital Operator Display

Cause

Phase loss in the drive input power.
Loose wiring in the drive input power terminals.

There is a problem with the drive input power
voltage.

Drive internal circuitry is worn.

The drive input power transformer is too small and
voltage drops when the power is switched on.

Air inside the drive is too hot.
The CHARGE light is broken or disconnected.
Digital Operator Display

uof voF

Cause

Hardware is damaged.
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6.4 Alarm Detection

Minor FaultName
MEMOBUS/Modbus Self Test Failed

Possible Solutions
Stop the drive and run the test again.

Minor FaultName
IGBT Maintenance Time (90%)

IGBTSs have reached 90% of their expected performance life.
Note: This alarm will not trigger a multi-function output terminal that is set for alarm output (H2-DD = 10).

Possible Solutions

Replace the drive.

Minor FaultName

Undertorque Detection 1

Drive output current (or torque in OLV, CLV, CLV/PM) less than L6-02 for longer than L6-03 time.
Possible Solutions

Check parameters L6-02 and L6-03.

Check for broken parts in the transmission system.
Minor FaultName

Undertorque Detection 2

Drive output current (or torque in OLV, CLV, CLV/PM) less than L6-05 for longer than L6-06 time.
Possible Solutions

Check parameters L6-05 and L6-06.

Check for broken parts in the transmission system.
Minor FaultName

Undervoltage

One of the following conditions was true when the drive was stopped and a Up/Down command was entered:

« DC bus voltage dropped below the level specified in L2-05.

« Contactor to suppress inrush current in the drive was opened.

« Low voltage in the control drive input power. This alarm outputs only if L2-01 is not 0 and DC bus voltage is under L2-05.

Possible Solutions
Check for wiring errors in the main circuit drive input power. Correct the wiring.

« Ensure the terminals have been properly tightened.
Apply the tightening torque to the terminals as specified. Refer to Wire Gauges and Tightening Torque on page 56

Check the voltage.
Lower the voltage of the drive input power so that it is within the limits listed in the specifications.

Check the maintenance time for the capacitors (U4-05).
Replace either the control board or the entire drive if U4-05 exceeds 90%. For instructions on replacing the control board, contact
Yaskawa or your nearest sales representative.

« Check for an alarm when the magnetic contactor, line breaker, and leakage breaker are closed.
« Check the capacity of the drive input power transformer.

« Check the temperature inside the drive.

Replace either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or your nearest
sales representative.

Minor FaultName
Output Voltage Detection Error
There is a problem with the output voltage.

Possible Solutions

Replace either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or your nearest
sales representative.
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6.5 Operator Programming Errors

¢ OPE Codes, Causes, and Possible Solutions

An Operator Programming Error (0PE) occurs when a contradictory parameter is set or an individual parameter is set to

an inappropriate value.

The drive will not operate until the parameter or parameters causing the problem are set correctly. An oPE, however, does
not trigger an alarm or fault output. Ifan oPE occurs, investigate the cause and refer to Table 6.10 for the appropriate
action. When an oPE appears on the operator display, press the ENTER button to view U1-18 and see which parameter is

causing the oPE.

Table 6.10 oPE Codes, Causes, and Possible Solutions

Digital Operator Display

OPEB i oPEO1

Cause
The drive model selection (02-04) and the actual capacity of the drive are not the same.

Digital Operator Display

oFEBIr oPE02

Cause

Parameters were set outside the possible setting range.

Error Name
Drive Capacity Setting Fault
Drive capacity and the value set to 02-04 do not match.
Possible Solutions
Correct the value set to 02-04.
Error Name
Parameter Range Setting Error
Use U1-18 to find parameters set outside the range.
Possible Solutions

Set parameters to the proper values.

Note: When multiple errors occur at the same time, other errors are given precedence over oPE02.

Digital Operator Display

oPEO3 oPEO03

Cause
* The same function is assigned to two multi-function inputs.
« Excludes “Not used” and “External Fault.”
Emergency Stop N.O. and Emergency Stop N.C. (15 vs. 17) were selected at the same time

Digital Operator Display

oPE04

oPEM

Cause

The drive, control board, or terminal board has been replaced and the parameter settings
between the control board and the terminal board no longer match.

Digital Operator Display

OPEGS oPE0S

Cause

Speed reference is assigned to an option card (b1-01 = 3) but an input option card is not
connected to the drive.

The Up/Down command is assigned to an option card (b1-02 = 3) but an input option card is
not connected to the drive.

Although the digital card input is set for BCD special for a 5 digit input (F3-01 = 6), the data
length is set for 8 bit or 12 bit (F3-03 =0, 1).

Digital Operator Display

aPEb oPE06

Cause

A control mode has been selected that requires a PG option card to be installed, but no option
card is installed (A1-02 = 3 or 7).

Digital Operator Display
ran
ol}-cu 1 oPEQ7
Cause

At least two analog input terminals are set to the same function (i.e., parameters H3-02 and
H3-10 have the same setting).
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Error Name
Multi-function Digital Input Selection Error
A contradictory setting is assigned to multi-function contact inputs H1-03 to H1-08.
Possible Solutions

« Ensure all multi-function inputs are assigned to different functions.
« Re-enter the multi-function settings to ensure this does not occur.

Check for contradictory settings assigned to the multi-function input terminals at the same
time. Correct setting errors.

Error Name
Terminal Board Mismatch Error

Possible Solutions

To load the parameter settings to the drive that are stored in the terminal board, set A1-03 to
5550. Initialize parameters after drive replacement by setting A1-03 to 1110 or 2220.

Error Name
Reference Source Selection Error

Possible Solutions

Reconnect the input option card to the drive.

Set the input data for 16 bit (F3-03 = 2).

Error Name
Control Mode Selection Error
Correct the setting for the control method.
Possible Solutions

« Connect a PG option card.
« Correct the value set to A1-02.

Error Name
Multi-function Analog Input Selection Error
A contradictory setting is assigned to multi-function analog inputs H3-02 and H3-10.
Possible Solutions

Change the settings to H3-02 and H3-10 so that functions no longer conflict.
Note: Both O (speed reference bias) and F (not used) can be set to H3-02 and H3-10 at the
same time.

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



6.5 Operator Programming Errors

Digital Operator Display Error Name
Parameter Selection Error
aF)ED oPEO8 . .
Q A function has been set that cannot be used in the motor control method selected.
Cause Possible Solutions
Attempted to use a function that is not valid for the selected control mode. Check the motor control method and the functions available.
In Open Loop Vector Control, n2-02 is greater than n2-03 Correct parameter settings so that n2-02 is less than n2-03.

b1-14 (Phase Order Selection) is set to 1 (Switch phase order) when in using a PG option card. Correct the parameter settings.
Note: Use U1-18 to find parameters that are set outside the specified setting range. Other errors are given precedence over oPE08 when multiple errors occur simultaneously.
Digital Operator Display Error Name
V /f Pattern Setting Error

aPE |Q oPE10 The following setting errors have occurred where:
E1-04 is greater than or equal to E1-06, E1-06 is greater than or equal to E1-07, E1-07 is
greater than or equal to E1-09, or E1-09 is greater than or equal to E1-11.

Cause Possible Solutions

Correct the settings for E1-04, E1-06, E1-07, E1-09, and E1-11 (for motor 2, correct E3-04,
- E3-06, E3-07, E3-09, and E3-11).

Digital Operator Display Error Name
oPE16 i
° pE |B Energy Savings Constants Error
Cause Possible Solutions
Energy saving coefficients are out of the allowable range. Check and correct the motor data in E5 parameters.
Digital Operator Display Error Name

Parameter Setting Error, Online Tuning Parameter Setting Error

« The input from load cell with load condition 1 (S3-29) is set to the same value as load
oPE IB oPE18 condition 2 (S3-30).

« DWELL 2 related parameters are not set correctly.

« Parameters that control Online Tuning are not set correctly.

Cause Possible Solutions

S$3-29 and S3-30 are set to the same value, meaning that the input from load cell with load
. . L C t th | t to S3-29 and S3-30.
condition 1(S3-29) is set to the same value as load condition 2 (S3-30). orrectthe values set to an
The Dwell 2 speed reference in S3-20 is greater than 0.00 but is still less than the Dwell 2 End
Speed in S3-21.

Open Loop Vector Control is selected (A1-02 = 2), Online Tuning is enabled (n6-01 = 2), and
one of the following contradictory settings exists:

Correct the values set to S3-20 and S3-21.

* E2-02 is set to 30% or less of its factory default. Correct the values set to E2-02, E2-03, or/and E2-06.
« E2-06 is set to 50% or less of its factory default.
« E2-03=0

Digital Operator Display Error Name

PG-F3 Setting Error
oPE20
0 PEBQ The encoder signal frequency is too high.
Cause Possible Solutions

With the entered encoder resolution (F1-01), maximum output frequency (E1-04), and motor « Set F1-01 to the correct encoder resolution.
pole number (E5-04,) the calculation encoder signal frequency exceeds 50 kHz (with PG-F3 « Reduce the maximum output frequency ofthe drive in parameter E1-04 so the encoder

option) or 20 kHz (with PG-E3 option). signal frequency at maximum speed is lower than 50 kHz.
Digital Operator Display Error Name
Elevator Parameter Setting Fault
-PE? 1 oPE21
. Elevator parameters are not set correctly.
Cause Possible Solutions

The DC Injection / Position Lock Time at Stop (S1-05) is set to a value lower than the Brake

Close Delay Time (S1-07).

« The deceleration distance (S5-11) is set to value lower than the minimum deceleration
distance (U4-43).

« The stop distance (S5-12) is set to avalue lower than the minimum stop distance (U4-44).

Both S5-10 and S5-01 are enabled at the same time. ACorrect the setting in parameters S5-01 and S5-10.

ACorrect parameter settings so that S1-05 > S1-07.

ACorrect parameter settings so that S5-11 > U4-43.
ACorrect parameter settings so that S5-12 > U4-44.
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6.6 Auto-Tuning Fault Detection

6.6 Auto-Tuning Fault Detection

When the Auto-Tuning faults shown below are detected, the fault is displayed on the digital operator and the motor
coasts to a stop. Auto-Tuning faults do not trigger a multi-function terminal set for fault or alarm output.

An EndD error indicates that although Auto-Tuning has successfully completed, there is some discrepancy in the

calculations.

Ifan EndD error occurs, check for the cause ofthe error using the table below, and perform Auto-Tuning again after
fixing the problem. Start the application if no problem can be diagnosed despite the existence ofthe EndD error.

¢ Auto-Tuning Codes, Causes, and Possible Solutions

Table 6.11 Auto-Tuning Codes, Causes, and Possible Solutions

Digital Operator Display

E nd | Endl

Cause

The torque reference exceeded 20% during
Auto-Tuning.

The results from Auto-Tuning the no-load current
exceeded 80%.

Digital Operator Display

End B End2

Cause

Motor data entered during Auto-Tuning was
incorrect.

Results from Auto-Tuning are outside the parameter
setting range, assigning the iron-core saturation
coefficient (E2-07, E2-08) a temporary value.

Digital Operator Display

End3 End3

Cause

The correct current rating printed on the nameplate
was not entered into T1-04.

Digital Operator Display

End4 End4

Cause

The slip that was calculated is outside the allowable
range.

Digital Operator Display

E nd 5 End5

Cause

The resistance value that was calculated is outside
the allowable range.

Digital Operator Display

EndE End6

Cause

The leakage inductance value that was calculated is
outside the allowable range.

Digital Operator Display

Endn> End7

Cause

The entered no-load currentvalue was outside the
allowable range.

Auto-Tuning results were less than 5% of the motor
rated current.

Digital Operator Display

EndB Ends

Cause

High frequency injection calculations for the battery
power supply were below 10 Hz.
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Error Name
Excessive V/f Setting (detected only during Rotational Auto-Tuning, and displayed after Auto-Tuning is complete)

Possible Solutions

« Before Auto-Tuning the drive, verify the information written on the motor nameplate and enter that data to T1-03 through T1-05.
« Enter proper information to parameters T1-03 to T1-05 and repeat Auto-Tuning.

Error Name
Motor Iron-Core Saturation Coefficient (detected only during Rotational Auto-Tuning and displayed after Auto-Tuning is complete)

Possible Solutions

* Make sure the data entered to the T1 parameters match the information written on the motor nameplate.
« Restart Auto-Tuning and enter the correct information.

Check and correct faulty motor wiring.

Error Name
Rated Current Setting Alarm (displayed after Auto-Tuning is complete)

Possible Solutions

¢ Check the setting of parameter T1-04.
« Check the motor data and repeat Auto-Tuning.

Error Name
Adjusted Slip Calculation Error

Possible Solutions

« Make sure the data entered for Auto-Tuning is correct.
« Execute Rotational Auto-Tuning instead. If not possible, try Stationary Auto-Tuning 2.

Error Name
Resistance Tuning Error

Possible Solutions

« Double-check the data that was entered for the Auto-Tuning process.
« Check the motor and motor cable connection for faults.

Error Name
Leakage Inductance Alarm
Possible Solutions
Double-check the data that was entered for the Auto-Tuning process.
Error Name
No-Load Current Alarm
Possible Solutions

Check and correct faulty motor wiring.

Double-check the data that was entered for the Auto-Tuning process.
Error Name

Rescue Operation Speed Warning

Possible Solutions

For Rescue Operation, either switch to a larger battery (at least 280 Vdc for a 200 V class drive, 560 Vdc for the 400 V class) or
switch to an absolute encoder and the PG-F3 option card.
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Digital Operator Display

EndQ End9

Cause

While operating from the backup battery, pole
diversion exceeded 40 degrees.

Digital Operator Display

End |V| End10

Cause

While operating from the backup battery, the Id
value between poles was less than 5%.

Digital Operator Display

ro_n/ Er-01
cr ~wm i

Cause

Motor data or data entered during Auto-Tuning was
incorrect.

Motor output power and motor-rated current settings
(T1-02 and T1-04) do not match.

Motor rated current and detected no-load current are
not consistent with another.

Base frequency and motor rated speed (T1-05 and
T1-07) do not match.

Digital Operator Display

Er-or Er-02

Cause
An alarm was triggered during Auto-Tuning.

Digital Operator Display

Er-03
Er-03 r
Cause
Auto-Tuning canceled by pressing STOP button.

Digital Operator Display

Er-04 Er-04
Cause

Motor data entered during Auto-Tuning was
incorrect.

Results from Auto-Tuning are outside the parameter
setting range or the tuning process took too long.

Motor cable or cable connection faulty.

Digital Operator Display

Er-05 Er-05
Cause

Motor data entered during Auto-Tuning was
incorrect.

Results from Auto-Tuning are outside the parameter
setting range or the tuning process took too long.

The load during Rotational Auto-Tuning was too
high.
Digital Operator Display
Er-OB Er-08

Cause

Motor data entered during Auto-Tuning was
incorrect.

Drive-calculated values outside parameter setting
range or the tuning process took too long.

The load during rotational Auto-Tuning was too
high.

6.6 Auto-Tuning Fault Detection

Error Name
Rescue Operation Rotor Pole Position Search Warning

Possible Solutions

For Rescue Operation, either switch to a larger battery (at least 280 Vdc for a 200 V class drive, 560 Vdc for the 400 V class) or
switch to an absolute encoder and the PG-F3 option card.

Error Name
Rescue Operation Rotor Polarity Detection Warning

Possible Solutions

For Rescue Operation, either switch to a larger battery (at least 280 Vdc for a 200 V class drive, 560 Vdc for the 400 V class) or
switch to an absolute encoder and the PG-F3 option card.

Error Name
Motor Data Error

Possible Solutions

« Check that the motor data entered to T1 parameters matches motor nameplate input before Auto-Tuning.
« Start Auto-Tuning over again and enter the correct information.

* Check the drive and motor capacities.
« Correct the settings of parameters T1-02 and T1-04.

¢ Check the motor rated current and no-load current.
« Correct the settings of parameters T1-04 and E2-03.

« Set T1-05 and T1-07 to the correct value.
« Check if the correct pole number was entered to T1-06.

Error Name
Alarm

Possible Solutions
Exit the Auto-Tuning menu, check the alarm code, remove the alarm cause, and repeat Auto-Tuning.

Error Name
STOP Button Input

Possible Solutions
Auto-Tuning did not complete properly and will have to be performed again.

Error Name
Line-to-Line Resistance Error

Possible Solutions

« Make sure the data entered to the T1 parameters match the information written on the motor nameplate.
« Restart Auto-Tuning and enter the correct information.

Check and correct faulty motor wiring.

Error Name
No-Load Current Error

Possible Solutions

Make sure the data entered to the T1 parameters match the information written on the motor nameplate.
Restart Auto-Tuning and enter the correct information.

Check and correct faulty motor wiring.
Perform Rotational Auto-Tuning. Remember that the rope must be fully removed from the motor and the brake must be released to
perform Rotational Auto-Tuning.

Disconnect the motor from machine and restart Auto-Tuning. If motor and load cannot be uncoupled make sure the load is lower
than 30%.
« If amechanical brake is installed, make sure it is fully lifted during tuning.

Error Name

Rated Slip Error

Possible Solutions

Make sure the data entered to the T1 parameters match the information written on the motor nameplate.
Restart Auto-Tuning and enter the correct information.

Check and correct faulty motor wiring.
Perform Rotational Auto-Tuning. Remember that the rope must be fully removed from the motor and the brake must be released to
perform Rotational Auto-Tuning.

Disconnect the motor from machine and restart Auto-Tuning. If motor and load cannot be uncoupled make sure the load is lower
than 30%.
« Ifamechanical brake is installed, make sure it is fully lifted during tuning.

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual 261

W=t Troubleshooting



6.6 Auto-Tuning Fault Detection

Digital Operator Display

Er-BB

Er-09

Cause

The motor did not accelerate for the specified
acceleration ramp.

Torque limit when motoring is too low (L7-01 and
L7-02).

The load during Rotational Auto-Tuning was too
high.

Digital Operator Display

o - &

The encoder signal lines are not properly connected
to the drive.

Er-10

Cause

Motor and PG direction are opposite.

The load pulled the motor in the opposite direction
of the speed reference and the torque exceeded
100%.

Digital Operator Display

E r- a Er-11

Cause

Torque reference is too high.

Digital Operator Display

Er- IB

Er-12

Cause

One of the motor phases is missing:
(UIT1, VIT2, WIT3).

Current exceeded the current rating of the drive.
The current is too low.

Attempted Auto-Tuning without motor connected to
the drive.

Current detection signal error.

Digital Operator Display

Er- 13

Er-13
Cause

Drive was unable to complete tuning for leakage
inductance within 300 seconds.

Digital Operator Display

Er- IB Er-18

Cause

The induced voltage constant attempted to set a
value outside the allowable setting range.
Digital Operator Display
Er- 13 Er-19

Cause

The induced voltage constant attempted to set a
value to E5-08 or E5-09 outside the allowable range.

Digital Operator Display

Er-rs Er-20

Cause

Stator resistance tuning attempted to set a value to
E5-06 that is outside the allowable setting range.
Digital Operator Display
Er-r: Er-21

Cause

Motor was coasting when Auto-Tuning was
performed.

Either the motor or the encoder on the motor is not
properly wired.

The direction for the encoder is set incorrectly, or the
number of pulses set for the encoder is wrong.

Encoder is damaged.
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Error Name
Acceleration Error
Possible Solutions
Lengthen the acceleration ramp (C1-01).

« Check the settings of parameters L7-01 and L7-02.
« Increase the setting of L7-01 and L7-02.

« Disconnect the motor from machine and restart Auto-Tuning. If motor and load cannot be uncoupled make sure the load is lower
than 30%.
« Ifamechanical brake is installed, make sure it is fully lifted during tuning.

Error Name
Motor Direction Error
Possible Solutions
Check and correct wiring to the PG encoder.
Check the motor speed monitor U1-05 while turning the motor manually in forward direction. If the sign displayed is negative,
change the setting of parameter F1-05.

Uncouple the motor from the load and repeat Auto-Tuning.

Error Name
Motor Speed Fault

Possible Solutions

« Lengthen the acceleration ramp set to C1-01 (i.e., increase the acceleration time.)
« Disconnect the machine from the motor, if possible.

Error Name
Current Detection Error
Possible Solutions
Check motor wiring and correct any problems.

* Check the motor wiring for a short between motor lines.

« Make sure the motor contactor is closed during tuning.

« Replace either the control board or the entire drive. For instructions on replacing the control board, The current is too low. contact
Yaskawa or your nearest sales representative.

Connect the motor and perform Auto-Tuning.

Replace either the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa or your nearest
sales representative.

Error Name
Leakage Inductance Error

Possible Solutions

« Check all wiring and correct any mistakes.
« Double-check the motor rated current value that was entered to T1-04 for Auto-Tuning.
« Check the motor rated currentvalue written on the motor nameplate and enter the correct value.

Error Name
Induction Voltage Error

Possible Solutions
Double-check the data entered to the T2-DD parameters, and perform Auto-Tuning again.

Error Name
Inductance Error

Possible Solutions
Double-check the data entered to the T2-DD parameters, and perform Auto-Tuning again.

Error Name
Stator Resistance Error

Possible Solutions
Double-check the data entered to the T2-DD parameters, and perform Auto-Tuning again.

Error Name
Z Pulse Correction Error

Possible Solutions

Make sure the motor has stopped completely. Repeat Auto-Tuning.

Check the wiring for the motor and the encoder. Repeat Auto-Tuning.

Check the direction setting by F1-05 and b1-14 and number of pulses (F1-01) set for the encoder. Repeat Auto-Tuning.

Check the signal output from the encoder attached to the motor. Replace the encoder if damaged.
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Digital Operator Display Error Name

E r-tt Er-22 Initial Rotor Pole Search Error

Cause Possible Solutions

Parameters set by Initial Rotor Pole Search Tuning

were outside the acceptable range. i i
Switch to an absolute encoder and to the PG-F3 option card.

During normal operation, pole diversion exceeded
20 degrees.

Digital Operator Display Error Name

E r-r3 Er-23 Non-rotating Encoder Offset Tuning Warning
Cause Possible Solutions
Pole diversion exceeded 15 degrees three times.

Parameters set by Encoder Offset Tuning were Remove the ropes and conduct Rotational Auto-Tuning for Encoder Offset (T2-01 = 3).

outside the acceptable range.
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6.7 Copy Function Related Displays

6.7 Copy Function Related Displays

¢ Tasks, Errors, and Troubleshooting

The table below lists the messages and errors that may appear when using the Copy function.

When executing the tasks offered by the Copy function, the operator will indicate the task being performed. When an
error occurs, a code appears on the operator to indicate the error. Note that errors related to the Copy function do not
trigger a multi-function output terminal that has been set up to close when a fault or alarm occurs. To clear an error,
simply press any key on the operator and the error display will disappear.

Table 6.12 lists the corrective action that can be taken when an error occurs.

Note:

1. Whenever using the copy function, the drive should be fully stopped.

2. The drive will not accept an Up/Down command while the Copy function is being executed.
3. Parameters can only be saved to a drive when the voltage class, capacity, control mode, and software version match.

Table 6.12 Copy Function Task and Error Displays

Digital Operator Display

EoPY4

CoPy
Cause
Parameters are being written to the drive.
Digital Operator Display

[PEr

CPEr

Cause

Control mode of the parameters to be loaded onto the drive
and the control mode already set to the drive don’t match.

Digital Operator Display
EPYE cPyE
Cause
Failed writing parameters.

Digital Operator Display

CSEr

CSEr
Cause
Hardware fault

Digital Operator Display

dFPS

dFPS

Cause

The drives used in the copy and write process are not the
same model.

The drive from which the parameters were copied is a
different model.

The drive to be written to is a different model.

Digital Operator Display

EEE

ECE

Cause

Attempted to read data from the encoder during
undervoltage.

Digital Operator Display

EES

ECS

Cause

Checksum error occurred when attempting to read data
from the encoder.

Digital Operator Display

EdE EdE

Cause

Drive settings do not permitwriting to the encoder (F1-51 =
0), or there was a CPF24 while attempting to write to the
encoder.
Digital Operator Display
E E EiF
Ll
Cause

Communication error occurred while attempting to write to
the encoder.
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Task
Writing Parameter Settings (flashing)

Possible Solutions
Not an error.

Task
Control Mode Mismatch

Possible Solutions

Check the control mode for the parameters that are to be loaded onto the drive and the control mode set to the drive
those parameters will be written to. Set the same control mode using parameter A1-02 and try again.

Task
Error Writing Data
Possible Solutions

Try writing parameters again.

Task
Copy Unit Error

Possible Solutions
Replace the operator or the USB Copy Unit.

Task
Drive Model Mismatch

Possible Solutions

Check the model number of the drive from which the parameters were copied and the model of the drive to which you
are attempting to write the parameters. Make sure the two drives are the same model and have the same software
version.

Task

Copy Error

Possible Solutions
Make sure there is no undervoltage fault or alarm, then try reading the data again.

Task

Checksum Error

Possible Solutions
Try copying the data again.
Task

Write Impossible

Possible Solutions

Set the drive to allow encoder to be written to (F1-51 = 1) and try writing the data again.

Task

Write Data Error

Possible Solutions

Make sure communications are normal and try writing to the encoder again.
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Digital Operator Display

End

End

Cause
Finished reading, writing, or verifying parameters.

Digital Operator Display

EPE

EPE

Cause

Attempted to acquire machine data from an encoder that
does not have any machine data written to it yet.

Digital Operator Display

ErE

ErE

Cause
Attempted to write data to the encoder during undervoltage.

Digital Operator Display

Euk

EVE

Cause

Drive parameters and the data saved to the encoder do not
match.
Digital Operator Display
iFEr iFEF
Cause

A communication error occurred between the drive and the
operator or the USB copy unit.

A non-compatible cable is being used to connect the USB
Copy Unit and the drive.

Digital Operator Display

ndPT

ndAT

Cause

The drive from which the parameters were copied and the
drive to which you are attempting to write have different
electrical specifications, capacities, are set to different
control modes, or are different models.

The device being used to write the parameters is blank and
does not have any parameters saved on it.

Digital Operator Display

rdEr

rdEr

Cause

Failed while attempting to read parameter settings from the
drive.

Digital Operator Display

rERd

rEAd

Cause

Displayed while the parameter settings are being read onto
the USB Copy Unit.

Digital Operator Display

UREr

VAEr

Cause

The drive the parameters were copied from and the drive
you performing the Verify mode on have different electrical
specifications or are a different capacity.
Digital Operator Display
NEYE VFYE
Cause

Indicates that parameter settings that have been Read and

loaded onto the Copy Unit or Digital Operator are different.

Digital Operator Display

uri-y vrFy

Cause

The Verify mode has confirmed that parameters settings on
the drive and parameters read to the copy device are
identical.
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Task
Task Complete

Possible Solutions
Not an error.

Task
ID Mismatch
Possible Solutions
Try again after writing machine data to the encoder.
Task

Data Error
Possible Solutions
Make sure there is no undervoltage fault or alarm and try again.

Task
Verify Error
Possible Solutions
Use the Verify Menu to check parameter settings and try again.
Task
Communication Error

Possible Solutions

Check the cable connection.

Use the cable originally packaged with the USB Copy Unit.
Task
Model, Voltage Class, Capacity Mismatch

Possible Solutions

Make sure model numbers and specifications are the same for both drives.

Making sure all connections are correct, and copy the parameter settings onto the USB Copy Unit or the operator.

Task
Error Reading Data

Possible Solutions

Press and hold the READ key on the USB Copy Unit for at least one second to have the unit read parameters from the
drive.

Task
Reading Parameter Settings (flashing)
Possible Solutions
Not an error.
Task

Voltage Class, Capacity Mismatch

Possible Solutions
Make sure electrical specifications and capacities are the same for both drives.

Task

Parameter settings in the drive and those saved to the copy function are not the same
Possible Solutions

To synchronize parameters, either write the parameters saved on the USB Copy Unit or LCD digital operator onto the
drive, or Read the parameter settings on the drive onto the USB Copy Unit.

Task
Comparing Parameter Settings (flashing)

Possible Solutions

Not an error.
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6.8 Diagnosing and Resetting Faults

6.8 Diagnosing and Resetting Faults

When a fault occurs and the drive stops, follow the instructions below to remove whatever conditions triggered the fault,
then restart the drive.

¢ Fault Occurs Simultaneously with Power Loss

WARNING! Electrical Shock Hazard. Ensure there are no short circuits between the main circuit terminals (R/L1, S/L2, and T/L3) or
between the ground and main circuit terminals before restarting the drive. Failure to comply may result in serious injury or death and

will cause damage to equipment.
1. Tumn on the drive input power.
2. Use monitor parameters U2-DD to display data on the operating status of the drive just before the fault

occurred.
3. Remove the cause of the fault and reset.
Note: 1. To find out what faults were triggered, check the fault history in U2-02. Information on drive status when the fault occurred such as
the output speed, current, and voltage can be found in U2-03 through U2-20. Refer to Viewing Fault Trace Data After Fault on

page 266 for information on how to view fault data.
2. When the fault continues to be displayed after cycling power, remove the cause of the fault and reset.

¢ |If the Drive Still has Power After a Fault Occurs

1. Look at the digital operator for information on the fault that occurred.
2. Refer to Fault Displays, Causes, and Possible Solutions on page 241
3. Reset the fault. Refer to Fault Reset Methods on page 267.

4 Viewing Fault Trace Data After Fault
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¢ Fault Reset Methods

6.8 Diagnosing and Resetting Faults

When a fault occurs, the cause ofthe fault must be removed and the drive must be restarted. The table below lists the
different ways to restart the drive.

After the Fault Occurs

Fix the cause of the fault, restart the drive, and

reset the fault

Resetting via Fault Reset Digital Input S4

Procedure

Press ~ on the digital operator when error code is

displayed.

Close then open the fault signal digital input via terminal S4.
S4 is set for “Fault Reset” as default (H1-04 = 14).

Ifthe above methods do not reset the fault, turn off the drive main power supply. Reapply power after the digital

operator display is out.
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Note: Ifthe Up/Down command is present, the drive will disregard any attempts to reset the fault. Remove the Up/Down command
before attempting to clear a fault situation.
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6.8 Diagnosing and Resetting Faults
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Periodic Inspection & Maintenance

This chapter describes the periodic inspection and maintenance of the drive to ensure that it
receives the proper care to maintain overall performance.

7.1 SECTION SAFETY oottt s 270
T2 INSPECTION oottt sttt e et e e e s e e e e nt e e e e s snne e e e s e 273
7.3 PERIODIC MAINTENANCE.... ..ot 275
7.4 DRIVE COOLING FANS AND CIRCULATION FANS ... 277
7.5 DRIVE REPLACEMENT ..ottt ettt 288
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7.1 Section Safety

7.1 Section Safety

A danger
Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.

Failure to comply will result in death or serious injury. Before servicing, disconnect all power to the equipment. The
internal capacitor remains charged even after the power supply is turned off. The charge indicator LED will extinguish
when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait for at least the time specified on the warning
label once all indicators are OFF, and then measure the DC bus voltage level to confirm it has reached a safe level.

A WARNING
Ensuring Safety during Auto-Tuning

When using a PM motor for the first time, or when replacing the drive or PM motor, always make sure that
motor parameter have been set properly and the speed detection function accurately prior to operation. Using a
PM motor requires that the encoder offset be set correctly in addition to entering motor data to corresponding
parameters. If the motor, encoder, or drive is ever replaced, be sure to perform Encoder Offset Auto-Tuning.

Insufficient torque can cause the elevator car to move in the direction ofthe load, or cause the motor to behave
erratically (reverse operation, stand still, sudden accelerations, etc.).
For more information, refer to the instruction manual included with the motor.

Electrical Shock Hazard

Do not connect or disconnect wiring to the drive or motor while the power is on. Failure to comply will result in
death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 VVdc. To prevent
electric shock, wait at least five minutes after all indicators are OFF and measure the DC bus voltage level to confirm
safe level.

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Do not attempt to modify or alter the drive in any way not explained in this manual. Yaskawa is not responsible
damage caused by modification ofthe product made by the user. Failure to comply could result in death or serious
injury from operation of damaged equipment.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Improper equipment grounding could result in death or serious injury by contacting ungrounded electrical
equipment.

Always ground the ground terminal. (200 V Class: Ground to 100 Q or less, 400 V Class: Ground to 10 Q or less)
motor case.

Verify motor wiring bare wire ends do not contact the drive chassis or enclosure when wiring drive terminals U/
T1, VIT2, W/T3.

Failure to comply may result in serious injury or death due to electrical shock.
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7.1 Section Safety

A WARNING

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning
work on the drive.

Do not allow unqualified personnel to use the equipment.
Failure to comply could result in death or serious injury.

Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Switch off and lock power supply and lock the switch before wiring terminals.
Failure to comply could result in serious injury or death.
Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage ofthe incoming power supply before applying power.
Do not use improper combustible materials in drive installation, repair or maintenance.

Failure to comply could result in death or serious injury by fire. Attach the drive or braking resistors to metal or other
noncombustible material.

A CAUTION
Burn Hazard
Do not touch a hot drive heatsink. Failure to comply could result in minor or moderate injury.

Shut offthe power to the drive when replacing the cooling fan. To prevent burns, wait at least 15 minutes and make sure
heatsink has cooled down.

Equipment Hazard

Never connect or disconnect the motor from the drive while the drive is outputting voltage. Improper
sequencing of output motor circuits could result in damage to the drive.

Do not connect electromagnetic switches or magnetic contactors to the output motor circuits without proper
sequencing. Do not open the main circuit between the drive and the motor while the PM motor is rotating.

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.
Do not connect or disconnect the motor from the drive while the drive is outputting voltage.

Improper equipment sequencing could result in damage to the drive.
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7.1 Section Safety

NOTICE

Follow cooling fan replacement instructions. The cooling fan cannot operate properly when it is installed
incorrectly and could seriously damage the drive.

Follow the instructions in this manual to replace the cooling fan, making sure that the label is on top before inserting
the cooling fan into the drive. To ensure maximum useful product life, replace both cooling fans when performing
maintenance.

Do not connect the AC power line to the output motor terminals of the drive.

Failure to comply could result in death or serious injury by fire as a result of drive damage from line voltage
application to output terminals. could result in death or serious injury by fire as a result of drive damage from line
voltage application to output terminals.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded, twisted-pair
wires and ground the shield to the ground terminal of the drive.

Do not modify the drive circuitry.
Failure to comply could result in damage to the drive and will void warranty.
Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other
devices.

Failure to comply could result in damage to the drive.

Make sure wiring to motor terminals U, V, and W connect the corresponding U/T1, V/T2, and W/T3 output
terminals on the drive.

Wiring to the wrong terminals will reverse the phase order, causing the motor to operate in reverse. This could cause
the elevator car to fall when attempting to go up.

Never use a magnet contactor on the input side of the drive.

Refrain from switching an input contactor more often than once every 30 minutes. Normally the drive 1/0 should be
used to stop and start the motor.

Do not operate damaged equipment.

Failure to comply could result in further damage to the equipment.
Do not connect or operate any equipment with visible damage or missing parts.
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7.2 Inspection

7.2

Power electronics have limited life and may exhibit changes in characteristics or performance deterioration after years of
use under normal conditions. To help avoid such problems, it is important to perform preventive maintenance and
periodic inspection on the drive.

Inspection

Drives contain a variety of power electronics such as power transistors, semiconductors, capacitors, resistors, fans, and
relays. The electronics in the drive serve a critical role in maintaining proper motor control.

Follow the inspection lists provided in this chapter as a part of a regular maintenance program.
Note: The drive will require more frequent inspection if it is placed in harsh environments, such as:

» High ambient temperatures

* Frequent starting and stopping

* Fluctuations in the AC supply or load
« Excessive vibrations or shock loading

* Dust, metal dust, salt, sulfuric acid, chlorine atmospheres
« Poor storage conditions.

Perform the first equipment inspection one to two years after installation.

¢ Recommended Daily Inspection

Table 7.1 outlines the recommended daily inspection for Yaskawa drives. Check the following items on a daily basis to
avoid premature deterioration in performance or product failure. Copy this checklist and mark the “Checked” column

after each inspection.

Inspection Category

Motor

Cooling

Environment

Load

Power Supply Voltage
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Table 7.1 General Recommended Daily Inspection Checklist

Inspection Points

Inspect for abnormal oscillation or noise coming from the motor.

Inspect for abnormal heat generated from the drive or motor and

visible discoloration.

Inspect drive cooling fan operation.

Verify the drive environment complies with the specifications listed
in Installation Environment on page 35.

The drive output current should not be higher than the motor or drive
rating for an extended period of time.

Check main power supply and control voltages.

Corrective Action Checked

« Check the load coupling.
* Measure motor vibration.
¢ Tighten all loose components.

Check for excessive load.
« Excessive load.

* Loose connections.

« Dirty heatsink or motor.
* Ambient temperature.

Check for the following:
« Clogged or dirty fan.
« Correct fan operation parameter setting.

Eliminate the source of contaminants or correct poor
environment.

Check for the following:
« Excessive load.
« Correct motor parameter settings.

« Correct the voltage or power supply to within nameplate

specifications.

< Verify all main circuit phases.
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7.2 Inspection

¢ Recommended Periodic Inspection

Table 7.2 outlines the recommended periodic inspections for Yaskawa drive installations. Although periodic inspections
should generally be performed once a year, the drive may require more frequent inspection in harsh environments or with
rigorous use. Operating and environmental conditions, along with experience in each application, will determine the
actual inspection frequency for each installation. Periodic inspection will help to avoid premature deterioration in
performance or product failure. Copy this checklist and mark the “Checked” column after each inspection.

m Periodic Inspection

WARNING! Electrical Shock Hazard. Do notinspect, connect, or disconnect any wiring while the power is on. Failure to comply can
result in serious personalinjury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains
charged even after the power supply is turned off. After shutting offthe power, wait for at least the amount oftime specified on the drive
before touching any components.

Inspection Area

General

Conductors and W iring

Terminals

Relays and Contactors

Braking Resistors

Electrolytic Capacitor
Diode, IGBT (Power

Transistor)

Operation Check

General

CircuitBoards

Cooling Fan,
Circulation Fan,

Control Board Cooling Fan

Heatsink

AirDuct

Digital Operator
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Table 7.2 Periodic Inspection Checklist

Inspection Points

Corrective Action Checked

M ain Circuit Periodic Inspection

« Inspect equipment for discoloration from overheating or
deterioration.
« Inspect for damaged or deformed parts.

Inspect for dirt, foreign particles, or dust collection on components.

« Inspect wiring and connections for discoloration, damage, or heat
stress.
« Inspect wire insulation and shielding for wear.

Inspect terminals for stripped, damaged, or loose connections.
« Inspect contactors and relays for excessive noise during operation.

« Inspect coils for signs of overheating such as melted or cracked
insulation.

Inspect for discoloration of heat stress on or around resistors.
« Inspect for leaking, discoloration, or cracks.
« Check if the cap has come off, for any swelling, or if the sides

have burst open.

Inspect for dust or other foreign material collected on the surface.

M otor Periodic Insp

Check for increased vibration or abnormal noise.

Control Circuit Periodic

« Inspect terminals for stripped, damaged, or loose connections.
« Make sure all terminals have been properly tightened.

Check for any odor, discoloration, and rust. Make sure connections
are properly fastened and that no dust or oil mist has accumulated on
the surface of the board.

Cooling System Periodic

* Check for abnormal oscillation or unusual noise.
« Check for damaged or missing fan blades.

Inspect for dust or other foreign material collected on the surface.

Inspect air intake and exhaust openings. They must be free from
obstruction and properly installed.

« Replace damaged components as required.
« Thedrive has few serviceable parts and may require complete

drive replacement.

« Inspect enclosure door seal if used.
« Use dry air to clear away foreign matter. Use a pressure of

39.2 X 104 to 58.8 X 104 Pa (4 to 6 kg-cm2/ 57 to 85 psi).

* Replace components if cleaning is not possible.

Repair or replace damaged wiring.

Tighten loose screws and replace damaged screws or terminals.

« Check coil voltage for overvoltage or undervoltage

conditions.

* Replace damaged removable relays contactors or circuit

board.

« Minor discoloration may be acceptable.
* Check for loose connections if discoloration exists.

The drive has few serviceable parts and may require complete
drive replacement.

Use dry air to clear away foreign matter. Use a pressure of
39.2 x 104to 58.8 x 104 Pa (4 to 6 kg-cm2/ 57 to 85 psi).

ection

Stop the motor and contact qualified maintenance personnel as
required.

Inspection

« Tighten loose screws and replace damaged screws or

terminals.

« Ifterminals are integral to a circuit board, then board or drive

replacement may be required.

« Fix any loose connections.
« Ifan antistatic cloth or vacuum plunger cannot be used,

replace the board.

« Do not use any solvents to clean the board.
* Use dry air to clear away foreign matter. Use a pressure of

39.2 x 104to 58.8 x 104 Pa (4 to 6 kg-cm2/ 57 to 85 psi).

« Thedrive has few serviceable parts and may require complete

drive replacement.

Inspection

* Replace as required.

Refer to Drive Cooling Fans and Circulation Fans on
page 277 for information on cleaning or replacing the fan.

Use dry air to clear away foreign matter.
Use apressure 0f39.2 x 104to 58.8 x 104 Pa (4 to 6 kg-cm2/ 57

to 85 psi).

« Visually inspect the area.
« Clear obstructions and clean air duct as required.

Display Periodic Inspection

« Make sure data appears on the operator properly.
« Inspect for dust or other foreign material that may have collected
on surrounding components.

« Contact a Yaskawa representative if there is any trouble with

the display or keypad.

« Clean the digital operator.
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7.3 Periodic Maintenance

7.3 Periodic Maintenance

The drive has Maintenance Monitors that keep track of component wear. This feature provides advance maintenance
warning and eliminates the need to shut down the entire system for unexpected problems. The drive allows the user to
check predicted maintenance periods for the components listed below.

* Cooling Fan, Circulation Fan, Control Board Cooling Fan
« Electrolytic Capacitors

* Inrush Prevention Circuit

* IGBTs

For replacement parts, contact the distributor where the drive was purchased or contact Yaskawa directly.

* Replacement Parts

Table 7.3 contains the estimated performance life of components that require replacement during the life ofthe drive.
Only use Yaskawa replacement parts for the appropriate drive model and revision.

Table 7.3 Estimated Performance Life

Component Estimated Performance Life
Cooling Fan, Circulation Fan 10 years
Electrolytic Capacitors 10 years <1>

<1> The drive has few serviceable parts and may require complete drive replacement.

NOTICE: Estimated performance life based on specific usage conditions. These conditions are provided for the purpose ofreplacing
parts to maintain performance. Some parts may require more frequent replacement due to poor environments or rigorous use. Usage
conditions for estimated performance life:

Ambient temperature: Yearly average of40 °C (IP0OO enclosure)

Load factor: 80% maximum

Operation time: 24 hours a day

m Performance Life Monitors Maintenance Monitors

The drive calculates the maintenance period for components that may require replacement during the life ofthe drive. A
percentage of the maintenance period is displayed on the digital operator by viewing the appropriate monitor parameter.

When the maintenance period reaches 100%, there is increased risk that the drive may malfunction. Yaskawa
recommends checking the maintenance period regularly to ensure maximum performance life.

Refer to Recommended Periodic Inspection on page 274 for more details.

Table 7.4 Performance Life Monitors Used for Component Replacement

Parameter Component Contents

U4-03 . . . Displays the accumulated operation time of the fan, from 0 to 99999 hours. This value is automatically reset to 0 once it
Cooling Fan, Circulation Fan, reaches 99999.
Control Board Cooling Fan

U4-04 Displays the accumulated fan operation time as a percentage of the specified maintenance period.

U4-05 DC Bus Capacitors Displays the accumulated time the capacitors are used as a percentage of the specified maintenance period.

U4-06 Inrush (pre-charge) Relay Displays the number of times the drive is powered up as a percentage of the performance life of the inrush circuit.

u4-07 IGBT Displays the percentage of the maintenance period reached by the IGBTSs.
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7.3 Periodic Maintenance

m Alarm Outputs for Maintenance Monitors
An output can be set up to inform the user when a specific components has neared its expected performance life.

When one of multi-function digital output terminals has been assigned the maintenance monitor function (H2-DD = 2F),
the terminal will close when the cooling fan, DC bus capacitors, or DC bus pre-charge relay reach 90% of the expected
performance life, or when the IGBTs have reached 50% oftheir expected performance life. Additionally the digital
operator will display an alarm like shown in Table 7.5 to indicate the specific components that may need maintenance.

Table 7.5 Maintenance Alarms

Alarm Display

Function Corrective Action
LED Operator LCD Operator

<1> LT-1 The cooling fans have reached 90% of their designated lifetime. Replace the cooling fan.

The DC bus capacitors have reached 90% of their designated .
<1> LT-2 e Replace the drive.

lifetime.

_— o . .

<> LT-3 The_DC bus charge circuit has reached 90% of its designated Replace the drive.

lifetime.
<1> LT-4 The IGBTSs have reached 50% of their designated lifetime. Check the load, carrier frequency, and output frequency.
<2> TrPC The IGBTSs have reached 90% of their designated lifetime. Replace the drive.

<1> This alarm message will be output only if the Maintenance Monitor function is assigned to one ofthe digital outputs (H2-DD = 2F). The alarm
will also trigger a digital output that is programmed for alarm indication (H2-DD = 10).

<2> This alarm message will always be output, even if the Maintenance Monitor function is not assigned to any of the digital outputs (H2-DD =
2F). The alarm will also trigger a digital output that is programmed for alarm indication (H2-DD = 10).

m Related Drive Parameters

Use parameters 04-03, 04-05, 04-07, and 04-09 to reset a Maintenance Monitor to zero after replacing a specific
component. Refer to Parameter Table on page 324 for details on parameter settings.

NOTICE: If these parameters are not reset after the corresponding parts have been replaced, the Maintenance Monitor function will
continue to count down the performance life from the value that was reached with the old part. If the Maintenance Monitoris not reset,
the drive will not have the correct value of the performance life for the new component.
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7.4 Drive Cooling Fans and Circulation Fans

7.4 Drive Cooling Fans and Circulation Fans
Follow the instructions in this manual to replace the cooling fan, making sure that the label is on top before inserting the
cooling fan into the drive.

NOTICE: Follow cooling fan replacement instructions. The cooling fan cannot operate properly when installed incorrectly and could
seriously damage the drive. To ensure maximum useful product life, replace all cooling fans when performing maintenance.

Contact your Yaskawa representative or the nearest Yaskawa sales office to order replacement cooling fans as required.

For drives with multiple cooling fans, replace all the fans when performing maintenance to ensure maximum product
performance life.

¢ Number of Cooling Fans

Three-Phase 200 V Class Three-Phase 400 V Class
Model . . . Model .
CIMR-LD Cooling Fans Circulation Fans Page CIMR-LD Cooling Fans Page

2A0018 - 4A0009 1
2A0025 2 4A0015 2
2A0033 2 4A0018 2

278 278
2A0047 2 4A0024 2
2A0060 2 4A0031 2
2A0075 2 4A0039 2
2A0085 2 4A0045 2

280 280
2A0115 2 4A0060 2
2A0145 2 4A0075 2

282

2A0180 2 4A0091 2
2A0215 3 4A0112 2

284
2A0283 3 4A0150 2

284

2A0346 3 1 4A0180 3
2A0415 3 4A0216 3

¢ Cooling Fan Component Names

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the poweris on. Failure to comply can resultin serious
personalinjury. Before servicing the drive, disconnect all power to the equipment. The internal capacitorremains charged even after

the power supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching

any components.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could result in minor or moderate injury. Shut off the
power to the drive when replacing the cooling fan. To prevent burns, wait at least 15 minutes and ensure the heatsink has cooled
down.

NOTICE: Follow cooling fan and circulation fan replacementinstructions. Improper fan replacement may cause damage to equipment.
When installing the replacement fan into the drive, make sure the fan is facing upwards. Replace all fans when performing
maintenance to help ensure maximum useful product life.

2A0018 to 2A0075 2A0085, 2A0115
4A0009 to 4A0039 4A0045 to 4A0091
A - Fan Cover D - Cooling Fan
B - Fan finger guard E - Fan Unit Case
C - Cable Cover F - Circulation Fan

Figure 7.1 Cooling Fan Replacement
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7.4 Drive Cooling Fans and Circulation Fans

¢ Cooling Fan Replacement: 2A0018 to 2A0075 and 4A0009 to 4A0039

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the poweris on. Failure to comply can resultin serious
personalinjury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after

the power supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching

any components.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could resultin minor or moderate injury. Shut off the
power to the drive when replacing the cooling fan. To prevent burns, wait at least 15 minutes and ensure the heatsink has cooled
down.

NOTICE: Equipment Hazard. Follow cooling fan replacement instructions. The cooling fan cannot operate properly when it is installed
incorrectly and could seriously damage the drive. Follow the instructions in this manual to replace the cooling fan, making sure that the
labelis on top before inserting the cooling fan into the drive. To ensure maximum useful product life, replace both cooling fans when
performing maintenance.

m Removing the Cooling Fan

1. Depress the right and left sides of the fan cover hooks and pull upward. Remove the fan cover from the top ofthe
drive. The following figure illustrates a drive with a single cooling fan.

Figure 7.2 Removing the Fan Cover: 2A0018 to 2A0075, 4A0009 to 4A0039
2. Remove the cooling fan cartridge. Disconnect the pluggable connector and remove the fan.
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7.4 Drive Cooling Fans and Circulation Fans

m Installing the Cooling Fan

NOTICE: Prevent Equipment Damage. Follow cooling fan replacement instructions. Improper cooling fan replacement could result in
damage to equipment. When installing the replacement cooling fan into the drive, make sure the fan is facing upwards. To ensure
maximum useful product life, replace all cooling fans when performing maintenance.

Reverse the procedure described above to reinstall the cooling fan.
1. Install the replacement fan into the drive, ensuring the alignment pins line up as shown in the figure below.

A - Push the connectors together C - Make sure the pins align
completely properly.
B - Label facing up

Figure 7.4 Installing the Cooling Fan: 2A0018 to 2A0075, 4A0009 to 4A0039
2. Properly connect the fan power lines, then place the cable back into the recess of the drive.

Figure 7.5 Cooling Fan Power Supply Connectors: 2A0018 to 2A0075, 4A0009 to 4A0039

3. While pressing in on the hooks on the left and right sides of the fan finger guard, guide the fan finger guard until
it clicks back into place.

Figure 7.6 Reattach the Fan Cover: 2A0018 to 2A0075, 4A0009 to 4A0039

4. Turn the power supply back on and reset the cooling fan operation time for the Maintenance Monitor by setting
04-03 to 0.
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7.4 Drive Cooling Fans and Circulation Fans

¢ Cooling Fan Replacement: 2A0085, 2A0115, 4A0045, and 4A0060

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the poweris on. Failure to comply can resultin serious
personalinjury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after

the power supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching

any components.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could resultin minor or moderate injury. Shut off the

power to the drive when replacing the cooling fan. To prevent burns, wait atleast 15 minutes and ensure the heatsink has cooled
down.

NOTICE: Equipment Hazard. Follow cooling fan replacement instructions. The cooling fan cannot operate properly when it is installed
incorrectly and could seriously damage the drive. Follow the instructions in this manual to replace the cooling fan, making sure that the

labelis on top before inserting the cooling fan into the drive. To ensure maximum useful product life, replace both cooling fans when
performing maintenance.

m Removing the Cooling Fan

1. While pressing in on the hooks located on the left and right sides of the fan finger guard, free the fan finger guard
leading by lifting the back end first.

Figure 7.7 Removing the Cooling Fan Cover: 2A0085, 2A0115, 4A0045, 4A0060

2. Lift out the back end of the fan finger guard first. Unplug the replay connector and free the fan finger guard from
the drive.

Figure 7.8 Removing the Cooling Fan: 2A0085, 2A0115, 4A0045, 4A0060
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m Installing the Cooling Fan

1. Properly connect the fan power lines.
2. Place the power supply connectors and cable back into the recess of the drive.

A - Back B - Front
Figure 7.9 Cooling Fan Power Supply Connectors: 2A0085, 2A0115, 4A0045, 4A0060
3. Install the replacement fan into the drive.

Insertthe fan atan angle so that
it tilts towards the front of the
drive. Next press down on the
back ofthe fan that still protrudes
from the drive so thatthe fan

snaps into place.

Figure 7.10 Installing the Cooling Fan: 2A0085, 2A0115, 4A0045, 4A0060

4. Tilt up the back end of the fan finger guard and slide the fan finger guard into the opening near the front of the

drive, then guide the fan finger guard into place.

Figure 7.11 Reattach the Fan Cover: 2A0085, 2A0115, 4A0045, 4A0060
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7.4 Drive Cooling Fans and Circulation Fans

5.  While pressing in on the hooks located on the left and right sides of the fan cover, free the fan cover by lifting the
back end first.

Figure 7.12 Reattach the Fan Cover: 2A0085, 2A0115, 4A0045, 4A0060

6. Turn the power supply back on and reset the cooling fan operation time for the Maintenance Monitor by setting
04-03 to 0.

¢ Cooling Fan Replacement: 4A0075, 4A0091

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the poweris on. Failure to comply can resultin serious
personalinjury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after

the power supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching

any components.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could resultin minor or moderate injury. Shut off the
power to the drive when replacing the cooling fan. To prevent burns, wait at least 15 minutes and ensure the heatsink has cooled
down.

NOTICE: Equipment Hazard. Follow cooling fan replacement instructions. The cooling fan cannot operate properly when it is installed
incorrectly and could seriously damage the drive. Follow the instructions in this manual to replace the cooling fan, making sure that the

labelis on top before inserting the cooling fan into the drive. To ensure maximum useful product life, replace both cooling fans when
performing maintenance.

m Removing the Cooling Fan

1. While pressing in on the hooks located on the left and right sides of the fan finger guard, free the fan finger guard
by lifting the back end first.

Figure 7.13 Removing the Cooling Fan Cover: 4A0075, 4A0091

2. Lift up directly on the cooling fan as shown in Figure 7.14. Unplug the relay connector and release the fan from
the drive.

Figure 7.14 Removing the Cooling Fan: 4A0075, 4A0091

282 YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



7.4 Drive Cooling Fans and Circulation Fans

m |nstalling the Cooling Fan
Reverse the procedure described above to reinstall the cooling fan.

1. Install the replacement fan into the drive. Align the pins as shown in Figure 7.15.

Figure 7.15 Installing the Cooling Fan: 4A0075, 4A0091

2. Properly connect the fan power lines then replace the power supply connectors and cables into the recess ofthe
drive.

A - Back B - Front
Figure 7.16 Cooling Fan Power Supply Connectors: 4A0075, 4A0091
3. Angle the fan cover as shown in Figure 7.15 and insert the connector tabs into the corresponding holes on the
drive.

Holes for connector tabs.

Fan finger guard FoUr tabs
Back of Drive

Hook' Hook
Front of Drive
Figure 7.17 Reattach the Fan Cover: 4A0075, 4A0091
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7.4 Drive Cooling Fans and Circulation Fans

4. While pressing in on the hooks of the left and right sides of the fan cover, guide the fan finger guard until it clicks
back into place.

Figure 7.18 Reattach the Fan Cover: 4A0075, 4A0091

5. Turn the power supply back on and reset the cooling fan operation time for the Maintenance Monitor by setting
04-03 to 0.

¢ Cooling Fan Replacement: 2A0145 to 2A0415, 4A0112 to 4A0216

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the poweris on. Failure to comply can resultin serious
personalinjury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after

the power supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching
any components.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could resultin minor or moderate injury. Shut off the

power to the drive when replacing the cooling fan. To prevent burns, wait at least 15 minutes and ensure the heatsink has cooled
down.

NOTICE: Equipment Hazard. Follow cooling fan replacement instructions. The cooling fan cannot operate properly when it is installed
incorrectly and could seriously damage the drive. Follow the instructions in this manual to replace the cooling fan, making sure that the
labelis on top before inserting the cooling fan into the drive. To ensure maximum useful product life, replace both cooling fans when
performing maintenance.

m Removing and Disassembling the Cooling Fan Unit

1. Remove the terminal cover and front cover.
2.  Remove the fan connector (CN6). Remove the fan connectors (CN6, CN7) in models 2A0346 and 2A0415.

2A0145, 2A0180, 2A0215, 2A0283
4A0112, 4A0150 4A0180, 4A0216 2A0346, 2A0415
A C A A
D
C
E
A - Fan Unit D - Circulation Fan Relay Cable
B - Fan Relay Cable E - Fan Connector (CN7)

C - Fan Connector (CN6)

Figure 7.19 Cooling Fan Replacement: Fan Unitand Connectors

3. Remove the screws holding the fan unit in place and slide the fan unit out of the drive.

Figure 7.20 Removing the Fan Unit: 2A0145 to 2A0415, and 4A0112 to 4A0216
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7.4 Drive Cooling Fans and Circulation Fans

4. Remove the fan guard and replace the cooling fans.
Note: Do not pinch the fan cable between parts when reassembling the fan unit.

2A0215,2A0283 2A0346, 2A0415
4A0180,4A0216
2A0145 to 2A0180
4A0112 to 4A0150
c
A - Fan guard C - Cooling Fan
B - Cable Cover D - Circulation Fan

Figure 7.21 Fan Unit Disassembly: 2A0145 to 2A0415, and 4A0112 to 4A0216
m Cooling Fan Wiring: 2A0145, 2A0180, 4A0112, and 4A0150

1. Position the protective tube so that the fan connector sits in the center of the protective tube.

Protective tube

2. Place the fan connector covered by the tube as shown in Figure 7.22.

2A0145, 2A0180, 4A0112 4A0150

Fan Bl Fan B2

Figure 7.22 Cooling Fan Wiring for Models 2A0145, 2A0180, 4A0112 and 4A0150

3. Make sure that the protective tube does not stick out beyond the fan guard.
4. Double-check the relay connector to ensure that it is properly connected.
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7.4 Drive Cooling Fans and Circulation Fans

m Cooling Fan Wiring: 2A0215, 2A0283, and 4A0180

1. Position the protective tube so that the fan connector sits in the center of the protective tube.

Protective tube

2. Insert the connector for fan B2 and guide the lead wire for fan B2 so the cable hook holds it in place. Insert the
connector for fan B1.

Cable hook

Connector for fan B2 Connector for fan B1

Figure 7.23 Cooling Fan Wiring: 2A0215, 2A0283, and 4A0180
3. Make sure that the protective tube does not stick out beyond the fan guard.

m Cooling Fan Wiring: 2A0346, 2A0415, and 4A0216

1. Position the protective tube so that the fan connector sits in the center of the protective tube.

Protective tube

In the space between fans 1 and 2, place the fan connector for fan B2 in front of the fan connector for fan BL.
Place the connector for fan B3 between fans B2 and B3.

whn

Connector for fan B1

Figure 7.24 Cooling Fan Wiring: 2A0346, 2A0415, and 4A0216

4. Double-check the relay connector to ensure that it is properly connected.
5. Reattach the cable cover to its original position and tighten the screws so that the fan guard holds the cable
cover in place.
Note: Do not pinch the fan cable between parts when reassembling the fan unit.
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m Installing the Cooling Fan Unit

1. Reverse the procedure described above to reinstall the cooling fan unit.

Figure 7.25 Installing the Cooling Fan Unit: 2A0145 to 2A0415, and 4A0216

2. Reattach the covers and digital operator.
3. Turn the power supply back on and reset the cooling fan operation time for the Maintenance Monitor by setting
04-03 to 0.
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7.5 Drive Replacement
7.5 Drive Replacement

¢ Serviceable Parts

The drive contains some serviceable parts. The following parts can be replaced over the life span of the drive:
 Terminal board I/O PCBs
« Cooling fan(s)

Front cover

¢ Terminal Board

CAUTION! Crush Hazard. Carrying the drive by the front cover may cause the main body ofthe drive to fall, resulting in minor or
moderate injury. Always hold the case when carrying the drive.

NOTICE: Correctly set parameter 02-04 when replacing the control terminal board. Failure to comply may result in drive damage due
to lack ofprotective functions and poor drive performance.

The drive has a modular I/O terminal block that facilitates quick drive replacement. The terminal board contains on-
board memory that stores all drive parameter settings and allows the parameters to be saved and transferred to the
replacement drive. To transfer the terminal board, disconnect the terminal board from the damaged drive then reconnect
it to the replacement drive. Once transferred, there is no need to manually reprogram the replacement drive.

Note: Ifthe damaged drive and the new replacement drive are have different capacities, the data stored in the control terminal board

cannot be transferred to the new drive and an oPEO1 error will appear on the display. The control terminal board can still be used,
but parameter setting from the old drive cannot be transferred. The replacement drive must be initialized and manually

programmed.
A - Removable terminal board D - Bottom cover screws
B - Charge LED E - Control terminal board locking screws

C - Bottom cover

Figure 7.26 Terminal Board
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7.5 Drive Replacement

¢ Replacing the Drive

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the poweris on. Failure to comply can resultin serious
personalinjury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after

the power supply is turned off. After shutting off the power, wait for at least the amount oftime specified on the drive before touching

any components.

WARNING! Electrical Shock Hazard. Do not allow unqualified personnel to perform work on the drive. Failure to comply could resultin
serious injury. Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

NOTICE: Damage to Equipment. Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit
boards. Failure to comply may resultin ESD damage to the drive circuitry.

The following procedure explains how to replace a drive. This section provides instructions for drive replacement only.
To install option cards or other types of options, refer to the specific manuals for those options.

NOTICE: When transferring a braking transistor, braking resistor, or other type of option from a damaged drive to a new replacement
drive, make sure they are working properly before reconnecting them to the new drive. Replace broken options to prevent immediate
break down ofthe replacement drive.

1. Remove the terminal cover. Refer to Terminal Cover on page 51 for details.
Note: The shape of the terminal covers and the numbers ofthe screws differ depending on the drive models. Refer to Component
Names on page 29 for details.

Figure 7.27 Drive Replacement: Removing the Terminal Cover

2. Loosen the screws holding the terminal board in place. Remove the screw securing the bottom cover and
remove the bottom cover from the drive.

Figure 7.28 Drive Replacement: Removing the Control Terminal Board
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7.5 Drive Replacement

3. Slide the terminal board as illustrated by the arrows to remove it from the drive along with the bottom cover.

Figure 7.29 Drive Replacement: Remove the Control Terminal Board

Figure 7.30 Drive Replacement: Removable Control Terminal Board
Disconnected from the Drive
4. Disconnect all option cards and options. Make sure they are intact before reusing them.
5. Replace the drive and wire the main circuit.

m Installing the Drive

1. After wiring the main circuit, connect the terminal block to the drive as shown in Figure 7.31. Use the installation
screw to fasten the terminal block into place.

Figure 7.31 Drive Replacement: Installing the Control Terminal Board

2. Reconnect all options to the new drive in the same way they were installed in the old drive. Connect option
boards to the same option ports in the new drive that were used in the old drive.

3. Put the terminal cover back into its original place.

4. After powering on the drive, all parameter settings are transferred from the terminal board to the drive memory. If
an oPEO4 error occurs, load the parameter settings saved on the terminal board to the new drive by setting
parameter A1-03 to 5550. Reset the Maintenance Monitor function timers by setting parameters 04-01 through
04-12 to 0, and parameter 04-13 to 1
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Peripheral Devices & Options

This chapter explains the installation of peripheral devices and options available for the drive.
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8.1 Section Safety

8.1 Section Safety

A danger
Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.

Failure to comply will result in death or serious injury.

The internal capacitor remains charged even after the power supply is turned off. After shutting offthe power, wait for
at least the amount of time specified on the drive before touching any components.

A WARNING
Electrical Shock Hazard
Do not operate equipment with covers removed.
Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Do not change wiring, remove covers, connectors or options cards, or attempt to service the drive with power
applied to the drive.

Failure to comply could result in death or serious injury. Disconnect all power to the drive and check for unsafe
voltages before servicing.

Do not allow unqualified personnel to use the equipment.
Failure to comply could result in death or serious injury.

Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing and wear eye protection before beginning
work on the drive.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Always properly ground the motor-side grounding terminal.
Fire Hazard

Always use braking resistors that are equipped with a thermal overload relay contact, and utilize this contact to
switch off the drive in case of braking resistor overheat.

When connecting the braking resistors to the drive internal braking transistor, make sure the braking transistor will not
be overloaded with the required duty cycle and the selected resistance value. Failure to comply could result in death or
serious injury by fire from overheating resistors.

Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

Applications using a braking option should wire a thermal relay so that the output contactor opens when the
thermal relay trips.

Inadequate braking circuit protection could result in death or serious injury by fire from overheating resistors.
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8.1 Section Safety

A WARNING

Confirm an actual motor overload condition is not present prior to increasing the thermal oL trip detection
setting.

Check local electrical codes before making adjustments to motor thermal overload settings.

Sudden Movement Hazard

Install a properly controlled contactor on the input-side of the drive for applications where power should be
removed from the drive during a fault condition.

Improper equipment sequencing could result in death or serious injury.

NOTICE

Equipment Hazard
Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.
Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.
Do not connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.
Insulate shields with heat shrink tubing or tape to prevent contact with other signal lines and equipment.
Improper wiring practices could result in drive or equipment malfunction due to short circuit.
Use a class 2 power supply (UL standard) when connecting to the control terminals.

Improper application of peripheral devices could result in drive performance degradation due to improper power
supply.

Only connect recommended devices to the drives braking transistor terminals.

Failure to comply could result in damage to the drive or braking circuit.

Carefully review instruction manual TOBP C720600 00 when connecting a braking option to the drive.
Never use a magnet contactor on the input side of the drive frequently to start and stop the motor.
Failure to comply could result in damage to the drive.

Properly integrate auxiliary contacts into the control logic circuit to avoid unnecessary fault displays caused by
contactors or output switches placed between drive and motor.

Improper installation of input and output contactors could result in damage to the drive.
Improper application of devices on drive output circuits can damage the drive

Do not connect unapproved LC or RC interference suppression filters, capacitors, ground fault circuits, or overvoltage
protection devices to the drive.

Improper application of peripheral devices could result in malfunction of drive due to electrical interference.

Follow manufacturer recommendations when installing electrical devices near the drive and take precautions to shield
the drive from electrical interference.

Properly integrate auxiliary contacts into the control logic circuit to avoid unnecessary fault displays caused by
contactors or output switches placed between drive and motor.

Improper installation of input and output contactors could result in damage to the drive.
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8.2 Drive Options and Peripheral Devices

8.2 Drive Options and Peripheral Devices

The following table of peripheral devices lists the names of the various accessories and options available for Yaskawa
drives. Contact Yaskawa or your Yaskawa agent to order these peripheral devices.

* Peripheral Device Selection: Referto the Yaskawa catalog for selection and part numbers.
« Peripheral Device Installation: Refer to the corresponding option manual for installation instructions.

Table 8.1 Available Peripheral Devices

Option

DC Reactor

AC Reactor

Braking Unit

Analog Monitor

Digital Input

Digital Output

Complementary Signal Encoder

Line Driver Encoder

EnDat Encoder

ERN1387 Encoder

CANopen

LED Operator

Remote Operator Cable

USB Copy Unit

NEMA 1Kit
Installation Support Set A
Installation Support Set B

24 V Power Supply

DriveWizard Plus

294

Model Number

CDBR Series

AO-A3

DI-A3

DO-A3

PG-B3

PG-X3

PG-F3

PG-E3

SI-S3

JVOP-182

WV001/WV003

JVOP-181

EZZ020787
EZZ020642A
EZZ020642B

200 V class: PS-A10LB
400 V class: PS-A10HB

| Contact Yaskawa

Power Options

| Description

Improves the power factor by suppressing harmonic distortion from the power
supply.

Protects the drive when operating from a large power supply and improves the
power factor by suppressing harmonic distortion. Highly recommended for power
supplies that exceed 600 kVA.

External braking transistor

Input/ Output Option Cards

Provides extra multi-function analog output terminals.
Output channels: 2
Output voltage: -10 to 10 V, 11 bit (signed)

Used to set the speed reference by digital inputs

Input channels: 18 (including SET signal and SIGN signal)

Input signal type: BCD 16 bit (4 digit), 12 bit (3 digit), 8 bit (2 digit)
Input signal: 24 Vdc, 8 mA

Provides extra insulated multi-function digital outputs.

Photocoupler relays: 6 (48 V, up to 50 mA)

Contact relays: 2 (250 Vac/up to 1A, 30 Vdc/up to 1 A)

Motor Speed Feedback Option Cards

For speed feedback input by connecting a motor encoder

Input: 3 track (can be used with one or two tracks), for HTL encoder connection,
50 kHz max

Output: 3 track, open collector

Encoder power supply: 12 V, max current 200 mA

For speed feedback input by connecting a motor encoder

Input: 3 track (can be used with one or two tracks), line driver, 300 kHz max
Output: 3 track, line driver

Encoder power supply: 5V or 12 V, max current 200 mA

Encoder type: EnDat 2.1/01, EnDat 2.2/01 (HEIDENHAIN), EnDat 2.2/22
(Software version:7016 and later)

Note: Hiperface is under development.

Maximum input frequency: 50 kHz

Pulse monitor: Matches RS-422 level

Output voltage: 5V 5%, 8 V +10%

Maximum output current: 200 mA

Wiring length: 20 m max. for the encoder, 30 m max. for the pulse monitor

Encoder type: ERN1387 (HEIDENHAIN)

Maximum input frequency: 50 kHz

Pulse monitor: Matches RS-422 level

Output voltage: 5V +5%

Maximum output current: 200 mA

Wiring length: 20 m max. for the encoder, 30 m max. for the pulse monitor

Communication Options Cards

Interface Options

Mechanical Options

Others

PC Software Tools

Connects to a CANopen network

5-digits LED operator; max. cable length for remote usage: 3 m

Extension cable (1 m or 3 m) to connect the digital operator for remote operation
RJ-45, 8 pin straight through, UTP CAT5e cable

Allows the user to copy and verify parameter settings between drives. Can also be
used as an adapter to connect the drive to the USB port on a PC.

Parts to make the drive conform to NEMA Type 1 enclosure requirements

For installing the digital operator keypad on the outside of an enclosure panel that
houses the drive. Also refer to Digital Operator Remote Installation onpage 37.

Option to supply the drive controller with 24 VVdc power during main power loss

| PC tool for drive setup and parameter management
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8.3 Connecting Peripheral Devices

Figure 8.1 illustrates how to configure the drive and motor to operate with various peripheral devices.

« Refer to the specific manual for the devices shown below for more detailed installation instructions.

Engineering Software Tools

Molded Case
Circuit Breaker
(MccB)

and/or

Ground Fault
Circuit Interrupter
(GFCI)

Input Side
Noise Filter

Magnetic Zero-phase
Contactor Reactor
(switches to

line power) s d
roun

Figure 8.1 Connecting Peripheral Devices

<1> Terminals +1 and +2 for connecting a DC choke are available only in units CIMR-LC2A0018 to 2A0075 and CIMR-
LC4A0009 to 4A0039. Drives above have built in DC chokes.

<2> Terminals B1 and B2 for connecting a braking resistor are available only in units CIMR-LC2A0018 to 2A0115 and
CIMR-LC4A0009 to 4A0060.

<3> When using an external braking chopper in drives from CIMR-LC2A0018 to 2A0115 and CIMR-LC4A0009 to
4A0060 connect the chopper to drive terminals B1 and -. When using larger drives connect the chopper to terminals
+3 and -.

<4> To obtain the driver and software of USB Copy Unit, CopyUnitManager and DriveWizardPlus, access the following
site:
Europe: http://www.yaskawa.eu.com
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8.4 Option Card Installation

8.4 Option Card Installation

This section provides instructions on installing the option cards listed in Figure 8.1.

¢ Prior to Installing the Option

Prior to installing the option, wire the drive, make the necessary connections to the drive terminals, and verify that the
drive functions normally. Refer to the Table 8.2 for information on wiring and connecting the drive.

Table 8.2 below lists the number of option cards that can be connected to the drive and the drive connectors for
connecting those option cards.

Table 8.2 Option Card Installation

Option Card Connector Number of Cards Possible
SI-S3, DI-A3 <1> CN5-A 1

PG-B3, PG-X3 CN5-B, C 2<2>

DO-A3, AO-A3 CN5-A, B, C 1

PG-F3, PG-E3 CN5-C 1

<1> If installed to CN5-B or CN5-C, DI-A3 cannot be used to set the frequency reference, but the input status can still be viewed using U1-
17 (for DI-A3).

<2> If only one PG option card is connected to the drive, use the CN5-C connector. Iftwo PG option cards are connected, use both CN5-B
and CN5-C.

Figure 8.2 shows an exploded view ofthe drive with the option and related components for reference.

A - Insertion point for CN5 G - Removable tabs for wire routing
B - Option card H - Ground wire

C - Included screws I -Drive grounding terminal (FE)
D - Frontcover J - Connector CN5-A

E - Digital operator K - Connector CN5-B

F - Terminal cover L - Connector CN5-C

Figure 8.2 Installing an Option Card

¢ Installing the Option
Refer to the instructions below to install the option.

DANGER! Electrical Shock Hazard. Disconnect all power to the drive and wait at least the amount of time specified on the drive front
cover safety label. After allindicators are off, measure the DC bus voltage to confirm safe level, and check for unsafe voltages before
servicing to prevent electric shock. The internal capacitor remains charged even after the power supply is turned off.

WARNING! Electrical Shock Hazard. Do not allow unqualified personnel to perform work on the drive. Failure to comply could resultin
death or serious injury. Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar
with installation, adjustment and maintenance of AC drives and Option Cards.

NOTICE: Damage to Equipment. Observe proper electrostatic discharge procedures (ESD) when handling the option, drive, and
circuit boards. Failure to comply may result in ESD damage to circuitry.

NOTICE: Damage to Equipment. Tighten all terminal screws to the specified tightening torque. Failure to comply may cause the
application to operate incorrectly or damage the drive.
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8.4 Option Card Installation

Shut off power to the drive, wait the appropriate amount of time for voltage to dissipate, then remove the digital
operator (E) and front covers (D, F). Refer to Digital Operator and Front Cover on page 53.

Figure 8.3 Remove the Front Covers and Digital Operator

2. Insert the option card (B) into the CN5-A (J), CN5-B (K) or CN5-C (L) connectors located on the drive and fasten
it into place using one of the included screws (C).

Figure 8.4 Insertthe Option Card

3. Connect one end of the ground wire (H) to the ground terminal (I) using one of the remaining screws (C).
Connect the other end of the ground wire (H) to the remaining ground terminal and installation hole on the option
(B) using the last remaining provided screw (C).

Peripheral Devices &

Options

Figure 8.5 Connect the Ground Wire

Note: 1 The option package includes two ground wires. Use the longer wire when plugging the option into connector CN5-C on the drive T
side. Use the shorter wire when plugging the option into connector CN5-B. Refer to the option card instruction manual for more
information.

There are two screw holes on the drive for use as ground terminals (I). When connecting three options, two ground wires will need to
share the same drive ground terminal.
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8.4 Option Card Installation

4. Prepare and connect the wire ends as shown in Figure 8.6 and Figure 8.7. Refer to Wire Gauges, Tightening
Torque, and Crimp Terminals on page 303 to confirm that the proper tightening torque is applied to each
terminal. Take particular precaution to ensure that each wire is properly connected and wire insulation is not
accidentally pinched into electrical terminals.

WARNING! Fire Hazard. Tighten all terminal screws according to the specified tightening torque. Loose electrical connections could
result in death or serious injury by fire due to overheating electrical connections. Tightening screws beyond the specified tightening
torque may resultin erroneous operation, damage to the terminal block, or cause a fire.

NOTICE: Heat shrink tubing or electrical tape may be required to ensure that cable shielding does not contact other wiring. Insufficient
insulation may cause a short circuit and damage the option or drive.

298

Shield Insulation

PG option terminal PG at motor

Ground Terminal
FE/SD Shield sheath
(Insulate with electrical tape
or shrink tubing)

Figure 8.6 Preparing Ends of Shielded Cable

Preparing wire ends: Screwdriver blade size

Pull back the shielding and lightly
twist the end with fingers, keeping

the ends from fraying. Blade deoth of
| Blade depth o

J=1=0.4 mm or less
-about 5.5 mm (7/32”)

When not using Blade width of
crimped insulated 2.5 mm or less
sleeves

Loosen the screws and
insert the wire into the
\ppening on the terminal block

Shielded cable
(do not solder ends)

Figure 8.7 Preparing and Connecting Cable Wiring

For the PG-B3 and PG-X3 Option, wire the motor PG encoder to the terminal block. Refer to Figure 8.8 and

Figure 8.9 for wiring instructions.

Refer to Terminal Functions of PG-B3 and PG-X3 Option on page 303 for a detailed description of the option

terminal functions.
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Connection Diagram of PG-B3

Refer to Table 8.9 for a detailed description ofthe option board terminal functions.

Twisted-pair shielded line

@ M ain circuitterminal O Control circuitterminal

<1> The PG-B3 Option reads a maximum input frequency from the PG encoder of 50 kHz. Be sure to select an PG encoder with an output of
maximum 50 kHz when operating at maximum speed.

Figure 8.8 PG-B3 Option and Encoder Connection Diagram

Connection Diagram of PG-X3

Refer to Table 8.10 for a detailed description of the option board terminal functions.

44 - twisted-pair shielded line
(0) main circuitterminal Q control circuitterminal

<1> The PG-X3 Option reads a maximum input frequency from the PG of 300 kHz. Be sure to select a PG with an output of maximum 300 kHz
when operating at maximum speed.

Figure 8.9 PG-X3 Option and PG Encoder Connection Diagram
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8.4 Option Card Installation

PG Encoder Cables for PG-B3 Option

Yaskawa recommends using a LMA-DDB-S185Y (complementary output) for cables running between the PG-B3
Option and the PG as show in Figure 8.10.

For instructions on wiring the terminal block, refer to Table 8.9.

TB1 TB2

Table 8.3 Connecting the PG Encoder Cable Specification

PG Encoder Cable

Option Terminal i X
Wire Color Pin

P Blue C

1G 2 White H

A+ 3 Yellow B

A- 4 White G

B+ 5 Green A

B- 6 White F

FE E N/A (shield) D

Table 8.4 PG Encoder Cable Types

Length Type Length Type
10 m (32 ft.) W5010 50 m (164 ft.) W5050
30 m (98 ft.) W5030 100 m (328 ft.) W5100

6. Forthe PG-X3 Option, set the voltage for the PG encoder power supply using jumper CN3 located on the option.
Paosition the jumper as shown in Table 8.5 to select the voltage level.

NOTICE: The positioning ofjumper CN3 selects the PG encoderpower supply voltage (5.5 Vor 12 V). Select the voltage level for the

PG encoder connected to the option and motor. If the wrong voltage is selected, the PG encoder may not operate properly or may
become damaged as a result.

Table 8.5 Setting the PG Encoder Power Supply Voltage (IP) with Jumper CN3
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8.4 Option Card Installation

7. Route the option wiring.
Depending on the drive model, some drives may require routing the wiring through the side of the front cover to
the outside. For drive models CIMR-LD2A0018 through 2A0033 and 4A0009 through 4A0018, cut out the
perforated openings on the left side ofthe drive front cover as shown in Figure 8.11-A and leave no sharp edges
to damage wiring.
Route the wiring inside the enclosure as shown in Figure 8.11-B for drive models CIMR-LD2A0047 through
2A0415 and 4A0024 through 4A0216 that do not require routing through the front cover.

A - Route wires through the openings B - Use the open space provided
provided on the left side of the inside the drive to route option
front cover. <> wiring.

(CIMR-LD2A0018 to 2A0033, (CIMR-LD2A0047 to 2A0415,
4A0009 to 4A0018) 4A0024 to 4A0216)

<1> The drive will not meet NEMA Type 1 requirements if wiring is exposed outside the enclosure.
Figure 8.11 Wire Routing Examples
8. Replace and secure the front covers of the drive (D, F) and replace the digital operator (E).

Figure 8.12 Replace the Front Covers and Digital Operator

Note: Take proper precautions when wiring the option so that the front covers will easily fit back onto the drive. Make sure cables are
not pinched between the front covers and the drive when replacing the covers.
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8.4 Option Card Installation

For the PG-B3 and PG-X3 Option, set drive parameters A1-02: Control Method Selection on page 134 and
F1: PG Speed Control Card on page 333 for proper motor rotation.

With a two-pulse or three-pulse PG encoder, the leading pulse determines the motor rotation direction. A PG

encoder signal with leading A pulse is considered to be rotating forward (counter-clockwise when viewing
rotation from motor load side).

The A pulse leads, followed
by the B pulse displaced at 90 degrees

B pulse

L
Time ~
Figure 8.13 Displacement of A and B Pulses

10. After connecting the PG encoder outputs to the option, apply power to the drive and manually rotate the motor
and check the rotation direction by viewing monitor U1-05 on the digital operator.

Reverse motor rotation is indicated by a negative value for U1-05; forward motor rotation is indicated by a
positive value.

If monitor U1-05 indicates that the forward direction is opposite of what is intended, set F1-05 to 1, or reverse the
two A pulse wires with the two B pulse wires on option terminal TB1 as shown in Figure 8.14.

A+ A- B+ B-_Z+ .
B il
3 4 ° 6

Figure 8.14 A Channel and B Channel Wire Switching

11. If switching the wires is inconvenient, set drive parameter F1-05 to 1to switch the direction of how the option
reads pulses from the PG encoder output.

Please note that when the drive is initialized using A1-03 =1110, 2220, 3330, the value for F1-05 will reset to
factory default and the parameter will need to be adjusted again to switch the direction.
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¢ Wire Gauges, Tightening Torque, and Crimp Terminals

m Wire Gauges and Tightening Torques of PG-B3 and PG-X3 Option
Wire gauge and torque specifications are listed in Table 8.6 and Table 8.7.

Table 8.6 Wire Gauges and Tightening Torques of PG-B3 Option

s Tightening Torque Bare Cable Crimp Terminals
. . crew i
Terminal Signal Size Nm Applicable Gauges Recomm. Gauge Applicable Gauges Recomm. Gauge Wire Type
(inlb) mm?2 mm2 mm2 mm?2
A+, A-, B+, Stranded wire: . .
B-, Z+ Z-, 0.25 to 1.0 Sh'elgfrd ;:Z'Sted
FE, IP, IG M2 0.22 to 0.25 (24 to 17 AWG) 0.75 0.25 to 0.5 0.5 pair, '
(1.95 to 2.21) Solid wire: (18 AWG) (24 to 20 AWG) (20 AWG)
AOQ, IG, BO, 0.25 to 1.5 Shielded cable,
IG, ZO, IG (24 to 16 AWG) etc.
Table 8.7 Wire Gauges and Tightening Torques of PG-X3 Option
Tightening Torque Bare Cable Crimp Terminals
Terminal Signal Screw g Nrg a i i Wire Type
Size ! Applicable Gauges Recomm. Gauge Applicable Gauges Recomm. Gauge yp
(inlb) mm2 mm2 mm2 mm?2
A+, A-, B+, Stranded wire: . .
B-, Z+ Z-, 0.25 to 1.0 Sh'el(;ierd ::Z'Sted
SD, FE, IP, IG M2 0.22 to 0.25 (24 to 17 AWG) 0.75 0.25 to 0.5 0.5 pair, ’
(1.95 to 2.21) Solid wire: (18 AWG) (24 to 20 AWG) (20 AWG)
a+, a-, b+, 0.25 to 1.5 Shielded cable,
b-, z+, z-, SG (24 to 16 AWG) e

m Crimp Terminals

Yaskawa recommends using CRIMPFOX 6 by Phoenix Contact or equivalent crimp terminals with the specifications
listed in Table 8.8 for wiring to ensure proper connections.

Note: Properly trim wire ends so loose wire ends do not extend from the crimp terminals.

Table 8.8 Crimp Terminal Sizes

Wire Gauge . L di d2
mm2 Phoenix Contact Model mm (in) mm (in) mm (in)
0.25 (24 AWG) A10.25 - BYE 10.5 (13/32) 0.8 (1/32) 2 (5/64)
0.34 (22 AWG) A10.34-6TQ 10.5 (13/32) 0.8 (1/32) 2 (5/64)
”jd2
0.5 (20 AWG) A10.5 - BWH 14 (9/16) 1.1 (3/64) 2.5 (3/32)

¢ Terminal Functions of PG-B3 and PG-X3 Option
Table 8.9 PG-B3 Option Terminal Functions

Terminal Block Terminal Function Description
A+ A+ pulse signal input
A- A - pulse signal input « Pulse signal inputs from the PG.
B+ B+ pulse signal input < Signal inputs from complementary and open-collector outputs
. ) « Signal level

TB1 B- B - pulse signal input H level: 8to 12 V
Z+ Z+ pulse signal input L level: 2.0 V or less
Z- Z - pulse signal input
sD NC pin (open) For use when cables shields should not be grounded
FE Ground Used for grounding shielded lines
P PG power supply « Outputvoltage: 12.0 V + 5%
IG PG power supply common * Max output current: 200 mA <1>

TB2 AOQ A pulse monitor signal « Outputs the monitor signal for the A, B, and Z pulses from the PG speed control card
BO B pulse monitor signal « For open collector outputs from the option
Z0 Z pulse monitor signal ¢ Max voltage: 24 V
IG Monitor signal common * Max current: 30 mA

<1> A separate UL-listed class 2 power supply is necessary when the PG requires more than 200 mA to operate.
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8.4 Option Card Installation

Table 8.10 PG-X3 Option Terminal Functions

Terminal Block Terminal Function Description

A+ A+ pulse signal input
A- A - pulse signal input
B+ B+ pulse signal input « Inputs for the A channel, B channel, and Z pulses from the PG encoder
B- B - pulse signal input « Signal level matches RS-422

el Z+ Z+ pulse signal input
zZ- Z - pulse signal input
sD NC pin (open) Open connection connectors for use when cable shields should not be grounded
FE Ground Used as the shield ground termination point.
P PG encoder power supply « Outputvoltage: 12.0 V + 5% or 5.5 V + 5%
IG PG encoder power supply common « Max. output current: 200 mA <1>
SG Monitor signal common
a+ A+ pulse monitor signal

TB2 a- A- pulse monitor signal
bt B+ pulse monitor signal . O_utput signal for monitoring A channel, B channel, and Z pulses from the PG encoder

« Signal level matches RS-422

b- B- pulse monitor signal
z+ Z+ pulse monitor signal
z- Z- pulse monitor signal

<1> A separate UL-listed class 2 power supply is necessary when the PG requires more than 200 mA to operate.
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8.5 Installing Peripheral Devices

This section describes the proper steps and precautions to take when installing or connecting various peripheral devices
to the drive.

NOTICE: Use a class 2 power supply (UL standard) when connecting to the control terminals. Improper application of peripheral
devices could result in drive performance degradation due to improper power supply. Referto NEC Article 725 Class 1, Class 2, and
Class 3 Remote-Control, Signaling, and Power Limited Circuits for requirements concerning class 2 power supplies.

¢ Dynamic Braking Options

A braking resistor or an external braking transistor combined with a braking resistor must be installed in order to
dissipate the energy fed back to the drive during regenerative operation.

NOTICE: Do not allow unqualified personnel to use the product. Failure to comply could result in damage to the drive or braking
circuit. Carefully review the braking resistor instruction manual when connecting a braking resistor option to the drive.

Note: The braking circuit must be sized properly in order to dissipate the power required to decelerate the load in the desired time.
Ensure that the braking circuit can dissipate the energy for the set deceleration time prior to running the drive.

WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect a braking resistor directly to any
other terminals. Improper wiring connections could result in death or serious injury by fire. Failure to comply may resultin damage to
the braking circuit or drive.

NOTICE: Connect braking circuits to the drive as shown in the I/O wiring examples. Improperly wiring braking circuits could result in
damage to the drive or equipment.

m Installing Braking Resistors

WARNING! Fire hazard. Always use braking resistors that are equipped with a thermal overload relay contact, and utilize this contact
to switch off the drive in case ofbraking resistor overheat. When connecting the braking resistors to the drive internal braking
transistor, make sure the braking transistor will not be overloaded with the required duty cycle and the selected resistance value.
Failure to comply could result in death or serious injury by fire from overheating resistors.

Always use braking resistors equipped with a thermal overload relay contact, and utilize this contact to switch offthe

drive in case of braking resistor overheat. When connecting the braking resistors to the drive internal braking transistor,
make sure the braking transistor will not be overloaded with the required duty cycle and the selected resistance value.

m Installing a Braking Unit: CDBR Type

When using a CDBR braking unit or any other external braking transistor or a regenerative converter, disable the internal
braking transistor protection function by setting parameter L8-55 to 0.

To install a CDBR type braking unit, connect either the B1 terminal ofthe drive (CIMR-LD2A0018A through 2A0115
and CIMR-LD4A0009 through 4A0060) or +3 terminal ofthe drive (units CIMR-LD2A0145 to 2A0415 and CIMR-
LD4A0075 to 4A0216) to the positive terminal on the braking unit. Then, wire the negative terminals on the drive and
braking unit together. Terminal +2 is not used.

Connect the braking resistor to CDBR terminals +0 and -0.

Wire the thermal overload relay contact ofthe CDBR and the braking resistor in series, and connect this signal to a drive
digital input. Use this input to trigger a fault in the drive in case a CDBR or braking resistor overload occurs.
Disable dynamic braking transistor protection by setting L8-55 = 0.

Note: To install a CDBR type braking unit to the drive with built-in dynamic braking transistor (CIMR-LD2A0004 through 2A0138
and CIMR-LD4A0002 through 4A0072), connect the drive’s B1 terminal to the positive terminal on the braking unit. Next wire

the negative terminals on the drive and braking unit together. Terminal B2 is not used.
Braking Unit
(CDBR type) Braking Resistor
+ 3 + 0
[ 0-
Thermal Overload
Drive
Trip Contact
© 0
N Q -

Thermal

Trip Contact

Figure 8.15 Connecting a Braking Unit (CDBR type) and Braking Resistor Unit
(CIMR-LC2A0145 to 2A0415 and LC4A0075 to 4A0216)
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8.5 Installing Peripheral Devices

m Using Braking Units in Parallel

When multiple braking units are used, they must be installed with a master-slave configuration with a single braking unit
acting as the master. Figure 8.16 illustrates how to wire braking units in parallel.

Wire the thermal overload contacts of all CDBRs and all braking resistors in series, then connect this signal to a drive
digital input. This input can be used to trigger a fault in the drive in case of overload in any ofthe CDBRs or braking
resistors.

Braking Resistor
Overheat Contact
(Thermal Trip Contact)

© 3 e :
Braking

Resistor

Drive

Thermal trip contact Thermal trip contact Thermal trip contact

Figure 8.16 Connecting Braking Units in Parallel

* Installing a Molded Case Circuit Breaker (MCCB)

Install a MCCB for line protection between the power supply and the main circuit power supply input terminals R/L1,
S/L2, and T/L3. This protects the main circuit and devices wired to the main circuit while also providing overload
protection.

Consider the following when selecting and installing a MCCB:

* The capacity ofthe MCCB should be 1.5 to 2 times the rated output current of the drive. Use a MCCB with an
operation characteristics so that the MCCB does not trip faster than the drive overload protection works (shuts offthe
drive after 1 min. operation at 150% of the drive rated current).

« If several drives are connected to one MCCB, use a sequence that shuts the power OFF when an error occurs in one
drive by using magnetic contactor (MC) as shown in the following figure.

B

MC

A - Power supply C - Control Power Supply
B - Drive

Figure 8.17 Power Supply Interrupt Wiring (Example)

WARNING! Electrical Shock Hazard. Switch off and lock power supply and lock the switch before wiring terminals. Failure to comply
could result in serious injury or death.
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m Installing a Residual Current Device (RCD) or a Residual Current Monitoring Device (RCM)

Residual currents occurring in drive installations can contain AC, DC, and high frequency components that may prevent
anormal RCD/RCM from operating as desired. Ifan RCD/RCM is required in the installation, always use an all-current-
sensitive device (Type B according to IEC 60755) to ensure proper ground fault interruption.

Leakage currents generated by the drive during normal operation may trip an RCD or RCM even if a ground fault is not
present.

Factors that influence the leakage current are:

« Size ofthe AC drive

» AC drive carrier frequency
» Motor cable type and length
* EMI/RFI filter

Ifthe RCD/RCM trips spuriously consider changing these items or use an RCD/RCM with a higher trip level.

Choose a RCD/RCM designed specifically for an AC drive. The operation time should be at least 0.1 s with sensitivity
amperage of at least 200 mA per drive. The output waveform ofthe drive may cause an increase in leakage current. This
may in turn cause the leakage breaker to malfunction. Increase the sensitivity amperage or lower the carrier frequency to
correct the problem.

* Installing a Magnetic Contactor at the Power Supply Side
Install a magnetic contactor (MC) to the drive input for the purposes explained below.

m Disconnecting from the Power Supply
Shut offthe drive with an MC when a fault occurs in any external equipment such as braking resistors.

NOTICE: Do not connect electromagnetic switches or MCs to the output motor circuits without proper sequencing. Improper
sequencing of output motor circuits could resultin damage to the drive.

NOTICE: Installan MC on the input side of the drive when the drive should not automatically restart after power loss. To get the full
performance life out of the electrolytic capacitors and circuit relays, refrain from switching the drive power supply offand on more than
once every 30 minutes. Frequent use can damage the drive. Use the drive to stop and start the motor.

NOTICE: Use a magnetic contactor (MC) to ensure thatpower to the drive can be completely shut off when necessary. The MC should
be wired so that it opens when a fault output terminal is triggered.

Note: 1. Install an MC to the drive input side to prevent the drive from restarting automatically when power is restored after momentary
power loss.
2. Setup a delay that prevents the MC from opening prematurely to continue operating the drive through a momentary power loss.

m Protecting the Braking Resistor or Braking Resistor Unit
Use an MC on the input side ofthe drive to protect a braking resistor or braking resistor unit from overheat or fire.

WARNING! Fire Hazard. Applications using a braking option should wire a thermal relay so that the output contactor opens when the
thermal relay trips. Inadequate braking circuit protection could result in death or serious injury by fire from overheating resistors.

WARNING! Fire Hazard. Confirm an actual motor overload condition is not present prior to increasing the thermal oL trip detection

setting. Check local electrical codes before making adjustments to motor thermal overload settings. Failure to comply can resultin
death or serious injury by fire.
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8.5 Installing Peripheral Devices

¢ Connecting an AC or DC Reactor
m Reactor Placement

When connecting to a power supply transformer with greater than 600 kVA capacity, or when switching a phase advance

capacitor, large peak current can flow through the input power supply circuit and damage converter components in the
drive.

As a preventive measure, install an AC or DC reactor to the input side ofthe drive. Installing an AC or DC reactor will
also help improve the power factor.

Install an AC or DC reactor if a DC drive or another type of thyristor converter is running from the same power system,
regardless ofthe power supply conditions shown in Figure 8.18.

Note: A DC reactor is built in to the drive models 2A0085 to 2A0415 and 4A0045 to 4A0216.

Drive Capacity (kVA)

Figure 8.18 Installing a Reactor
m Connecting an AC Reactor

A - Powersupply C - AC reactor
B - MCCB D - Drive
Figure 8.19 Connecting an AC Reactor
m Connecting a DC Reactor

A DC reactor can be installed to drive models CIMR-LC2A0018 to 2A0075 and 4A0009 to 4A0039. When installing a

DC reactor, remove the jumper between terminals +1 and +2 (terminals are jumpered for shipment). The jumper must be
installed if not using a DC reactor. Refer to Figure 8.20 for an example of DC reactor wiring.

C
A - Powersupply C - Drive
B - MCCB D - DC Reactor

Figure 8.20 Connecting a DC Reactor

308 YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



8.5 Installing Peripheral Devices

e« Connecting a Noise Filter

m Reducing Radiated, Conducted, and Induced Noise
Drives generate noise that can potentially affect surrounding devices like PLCs, etc.

» Radiated Noise: Electromagnetic waves noise throughout the radio bandwidth radiated from the drive and cables.
» Conducted Noise: Noise generated by the drive and emitted to through the power lines.
 Induced Noise: Noise generated by electromagnetic induction can affect control signal lines.

Take the following measurements to prevent noise causing malfunction of other drives or devices:

« Install all components on a well grounded metal plate.

» Keep the motor cable as short as possible.

* Use noise filters on the input side of the drive to reduce conducted noise.

» Install noise filters on the input and output side ofthe drive, install the drive in a metal enclosure panel and use a
shielded motor cable to reduce radiated noise.

* Use shielded motor and control circuit lines and lay control circuit lines at least 30 cm away from power lines in order
to prevent malfunction due to induced noise.

A
ci D e
F G
R/L1 LU/T1
VIT2
lw /m N___ .
! H
J
A - Metal enclosure F - Shielded motor cable
B - Power supply G - Motor
C - Input noise filter H - Separate at least 30 cm
D - Drive I -Control signal lines
E - Output noise filter J - Controller

Figure 8.21 Reducing Radio Frequency Noise
m Input-Side Noise Filter

Drive outputs generate noise as a result of high-speed switching. This noise flows from inside the drive back to the power
supply, possibly affecting other equipment. Installing a noise filter to the input side ofthe drive can reduce the amount of
noise flowing back into the power supply. This also prevents noise from entering the drive from the power supply.

« Use a noise filter specifically designed for AC drives.
« Install the noise filter as close as possible to the drive.

A - Power supply C - Drive
B - Input-side noise filter D - Other control device

Figure 8.22 Input-Side Noise Filter (Three-Phase 200/400 V)

This drive is tested according to European standards IEC61800-5-1 and complies with the EMC guidelines. Refer to
EMC Guidelines Compliance on page 398 for details about EMC filter selection and installation.
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m Output-Side Noise Filter

A noise filter on the output side of the drive reduces inductive noise and radiated noise. Figure 8.23 illustrates an
example of output-side noise filter wiring.

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Improper application of noise filters
could result in damage to the drive.

B C
A - Power supply C - Output-side noise filter
B - Drive D - Motor

Figure 8.23 Output-Side Noise Filter

¢ Installing Input Fuses
Yaskawa recommends installing a fuse to the input side ofthe drive to prevent damage to the drive if a short circuit
occurs.

Select the appropriate fuse from the table below.
Table 8.11 Input Fuses

Fuse Type Fuse Type
Model Manufacturer: Bussmann Model Manufacturer: Bussmann
CIMR-LC Model | Fuse Ampere Rating CIMR-LC Model | Fuse Ampere Rating
Three-Phase 200 V Class Three-Phase 400 V Class
2A0018 FWH-90B 90 4A0009 FWH-90B 90
2A0025 FWH-100B 100 4A0015 FWH-80B 80
2A0033 FWH-200B 200 4A0018 FWH-100B 100
2A0047 FWH-200B 200 4A0024 FWH-125B 125
2A0060 FWH-200B 200 4A0031 FWH-200B 200
2A0075 FWH-300A 300 4A0039 FWH-250A 250
2A0085 FWH-300A 300 4A0045 FWH-250A 250
2A0115 FWH-350A 350 4A0060 FWH-250A 250
2A0145 FWH-400A 400 4A0075 FWH-250A 250
2A0180 FWH-400A 400 4A0091 FWH-250A 250
2A0215 FWH-600A 600 4A0112 FWH-350A 350
2A0283 FWH-700A 700 4A0150 FWH-400A 400
2A0346 FWH-800A 800 4A0180 FWH-500A 500
2A0415 FWH-1000A 1000 4A0216 FWH-600A 600

¢ Attachment for External Heatsink Mounting

An external attachment can be used to project the heatsink outside of an enclosure to ensure that there is sufficient air
circulation around the heatsink. Contact a Yaskawa sales representative or Yaskawa directly for more information on this
attachment.

¢ |Installing a Motor Thermal Overload (oL) Relay on the Drive Output

Motor thermal overload relays protect the motor by disconnecting power lines to the motor due to a motor overload
condition.

Install a motor thermal overload relay between the drive and motor:

» When operating multiple motors on a single AC drive.
» When using a power line bypass to operate the motor directly from the power line.

It is not necessary to install a motor thermal overload relay when operating a single motor from a single AC drive. The
AC drive has UL recognized electronic motor overload protection built into the drive software.

Note: 1. Disable the motor protection function (L1-01 = 0) when using an external motor thermal overload relay.
2. The relay should shut off main power on the input side ofthe main circuit when triggered.
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m General Precautions when Using Thermal Overload Relays

The following application precautions should be considered when using motor thermal overload relays on the output of
AC drives in order to prevent nuisance trips or overheat of the motor at low speeds:

1 Low speed motor operation

2. Motor cable length

3. Nuisance tripping resulting from high AC drive carrier frequency
Low Speed Operation and Motor Thermal oL Relays

Generally, thermal relays are applied on general-purpose motors. When general-purpose motors are driven by AC drives,
the motor current is approximately 5% to 10% greater than if driven by a commercial power supply. In addition, the
cooling capacity of a motor with a shaft-driven fan decreases when operating at low speeds. Even if the load current is
within the motor rated value, motor overheating may occur. A thermal relay cannot effectively protect the motor due to
the reduction of cooling at low speeds. For this reason, apply the UL recognized electronic thermal overload protection
function built into the drive whenever possible.

UL recognized electronic thermal overload function of the drive: Speed-dependent heat characteristics are simulated
using data from standard motors and force-ventilated motors. The motor is protected from overload using this function.
Long Motor Cables

When a high carrier frequency and long motor cables are used, nuisance tripping ofthe thermal relay may occur due to
increased leakage current. To avoid this, reduce the carrier frequency or increase the tripping level of the thermal
overload relay.

Nuisance Tripping Due to a High AC Drive Carrier Frequency

Current waveforms generated by high carrier frequency PWM drives tend to increase the temperature in overload relays.
It may be necessary to increase the trip level setting when encountering nuisance triggering of the relay.

WARNING! Fire Hazard. Confirm an actual motor overload condition is not present prior to increasing the thermal oL trip setting.
Check local electrical codes before making adjustments to motor thermal overload settings.
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A.1 Three-Phase 200 V Class Drives

A.1 Three-Phase 200 V Class Drives

Table A.1 Power Ratings (Three-Phase 200 V Class)

Item Specification
CIMR-LC2A 0018 0025 0033 0047 0060 0075 0085 0115 0145 0180 0215 0283 0346 0415
Maximum Applicable Motor Capacity 4.0 55 75 u 15 185 22 30 37 45 55 75 90 110
(kw ) <1>
InputCurrent (A) <2 189 28 37 52 68 80 82 11 136 164 200 271 324 394

Rated Voltage Three-phase 200 to 240 V 50/60 Hz
Rated Frequency

fnput Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
InputPower (kVA) 9.5 14 18 27 36 44 37 51 62 75 91 124 148 180
Rated Output Capacity (kVA) <3> 6.7 9.5 12.6 17.9 23 29 32 44 55 69 82 108 132 158
Rated O utput Current (A) 175 25 33 47 60 75 85 115 145 180 215 283 346 415
<4> <4> <4> <4> <4> <4> <4> <4> <5> <5> <5> <5> <6> <6>
outout Overload Tolerance 150% of rated output current for 60 s
utpu
Carrier Frequency User adjustable between 2 and 15 kHz User adjus{i?)lizitween 2 and
Maximum OutputVoltage (V) Three-phase 200 to 240 V (proportional to input voltage)
Maximum outputspeed (Hz) 120 Hz (user-set)

<1> The motor capacity (kW) refers to a Yaskawa 4-pole motor. The rated output current o fthe drive output amps should be equal to or greater than
the motor rated current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

<3> Rated motor capacity is calculated with a rated output voltage 0f220 V.

<4> Carrier frequency can be set up to 8 kHz while keeping this current rating. Higher carrier frequency settings require derating.

<5> Carrier frequency can be set up to 5 kHz while keeping this current rating. Higher carrier frequency settings require derating.

<6> Carrier frequency can be set up to 2 kHz while keeping this current rating. Higher carrier frequency settings require derating.
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A.2 Three-Phase 400 V Class Drives

A.2 Three-Phase 400 V Class Drives

Table A.2 Power Ratings (Three-Phase 400 V Class)

Item

CIMR-LC4A

Maximum Applicable Motor
Capacity (kw) <1>

Input

OQutput

InputCurrent
(A) <2>

Rated Voltage
Rated Frequency

Allowable Voltage

Fluctuation

Allowable
Frequency

Fluctuation
InputPower (kVA)

Rated Output
Capacity (kVA) <3>

Rated Output
Current (A)

Overload Tolerance
Carrier Frequency

Maximum Output
Voltage (V)

Maximum output

speed (Hz)

0009

4.0

10.4

0015

55

15

14.6

113

14.8

0018

7.5

20

19.2

13.7

18

0024

29

28.4

18.3

24

0031

15

39

375

24

31

Specification
0039 0045 0060 0075

18.5 22 30 37

44 43 58 71

Three-phase 380 to 480 Vac 50/60 Hz

-15 to 10%
+5%

46.6 39.3 53.0 64.9
30 34 48 57
39 45 60 75
<4> <4> <4> <4>

150% of rated output current for 60 s

User adjustable between 2 and 15 kHz

0091

45

86

78.6

69

91

Three-phase 380 to 480 V (proportional to input voltage)

120 Hz (user-adjustable)

0112 0150 0180 0216

55 75 90 110
105 142 170 207
96.0 129.9 155 189
85 114 137 165
112 150 180 216
<5> <5> <5> <5>

User adjustable between 2 and
10 kHz

<1> The motor capacity (kW) refers to a Yaskawa 4-pole motor. The rated output current of the drive output amps should be equal to or greater than
the motor rated current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.
<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring

conditions, and power supply impedance.

<3> Rated motor capacity is calculated with a rated output voltage of 440 V.
<4> Carrier frequency can be set up to 8 kHz while keeping this current rating. Higher carrier frequency settings require derating.
<5> Carrier frequency can be set up to 5 kHz while keeping this current rating. Higher carrier frequency settings require derating.
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A.3 Drive Specifications

A.3 Drive Specifications

Note: 1. Perform rotational Auto-Tuning to obtain the performance specifications given below.
2. For optimum performance life of the drive, install the drive in an environment that meets the required specifications.

Item

Control Method

Frequency Control Range

Frequency Accuracy

(Temperature Fluctuation)
Frequency Setting Resolution
Output Speed Resolution
Frequency Setting Signal

Starting Torque <1>

Control

Characteristics Speed Control Range <1>

Speed Control Accuracy <1>
Speed Response <1>
Torque Lim it
Accel/Decel Ramp

Braking Transistor

V /fCharacteristics

M ain Control Functions

Motor Protection

Momentary OvercurrentProtection

Overload Protection

Overvoltage Protection

Protection

Functions Undervoltage Protection

Heatsink OverheatProtection
Stall Prevention
Ground Protection
DC Bus Charge LED
Area ofUse
Ambient Temperature
Hum idity
Environment

Storage Temperature

Altitude

Vibration / Shock

Standards

Protection Design

Specification
The following control methods can be set using drive parameters:
« V/f Control (V/f)
* Open Loop Vector Control (OLV)
* Closed Loop Vector Control (CLV)
« Closed Loop Vector Control for PM (CLV/PM)
0.01 to 120 Hz
Digital input: within £0.01% of the max output speed (-10 to +40 °C)
Analog input: within £0.1% of the max output speed (25°C +10 °C)
Digital inputs: 0.01 Hz
Analog inputs: 1/2048 of the maximum output speed setting (11 bit plus sign)
0.001 Hz
Main speed frequency reference: DC -10 to +10 V (20 kQ), DC 0 to +10 V (20 kQ), 4 to 20 mA (250 Q), 0 to 20 mA (250 Q)
V/f: 150% at 3 Hz
OLV: 200% at 0.3 Hz
CLV, CLV/PM: 200% at 0 r/min

VIf: 1:40
OLV: 1:200
CLV: 1:1500

OLV: +£0.2% (25°C +10 °C), CLV: £0.02% (25°C 10 °C)

OLV: 10 Hz

CLV, CLV/PM: 50 Hz

Parameters setting allow separate limits in four quadrants (available in OLV, CLV, CLV/PM)

0.0 to 6000.0 s (4 selectable combinations of independent acceleration and deceleration settings, unit changeable to m/s2 or
ft/s2)

Models CIMR-LD2A0018 to 2A0115, 4A0009 to 4A0060 have a built-in braking transistor.

Freely programmable

Inertia Compensation, Position Lock at Start and Stop/Anti-Rollback Function, Overtorque/Undertorque Detection, Torque
Limit, Speed Reference, Accel/decel Switch, 5 Zone Jerk Settings, Auto-Tuning (Stationary and Rotational Motor/Encoder
Offset Tuning), Dwell, Cooling Fan on/off Switch, Slip Compensation, Torque Compensation, DC Injection Braking at Start and
Stop, MEMOBUS/Modbus Comm. (RS-422/485 max, 115.2 kbps), Fault Reset, Removable Terminal Block with Parameter
Backup Function, Online Tuning, High Frequency Injection, Short Floor, Rescue Operation (Light Load Direction Search
Function), Inspection Run, Brake Sequence, Speed related parameters with elevator units display, etc.

Electronic thermal overload relay
Drive stops when output current exceeds 200% of rated output current
Drive stops after 60 s at 150% of rated output current <2>

200 V class: Stops when DC bus voltage exceeds approx. 410 V
400 V class: Stops when DC bus voltage exceeds approx. 820 V

200 V class: Stops when DC bus voltage falls below approx. 190 V
400 V class: Stops when DC bus voltage falls below approx. 380 V

Thermistor

Stall Prevention is available during acceleration, and during run.

Electronic circuit protection <3>

Remains lit until DC bus voltage falls below 50 V

Indoors

-10 to 50 °C

95 RH% or less (no condensation)

-20 to 60 °C (short-term temperature during transportation)

Up to 1000 meters without derating, up to 3000m with output current and voltage derating

10 to 20 Hz: 9.8 m/s2
20 to 55 Hz: 5.9 m/s2 (2A0018 to 2A0180, 4A0009 to 4A0150) or 2.0 m/s2(2A0215 to 2A0415, 4A0180 to 4A0216)

« UL Underwriters Laboratories Inc:

UL508C Power Conversion Equipment

CE European Conformity:

EN61800-3 Adjustable speed electrical power drive systems - EMC requirements and specific test methods

EN61800-5-1 Adjustable speed electrical power drive systems - Safety requirements - Electrical, thermal and energy

ISO International Organization for Standardization:

1SO13849-1 Cat. 3 PLd Safety of machinery - Safety-related parts of control systems

IEC International Electrotechnical Commission:

IEC61508 SIL2 Functional safety of electrical/electronic/programmable electronic safety-related systems safety integrity level 2

1P20 enclosure

<1> The accuracy of these values depends on motor characteristics, ambient conditions, and drive settings. Specifications may vary with different
motors and with changing motor temperature. Contact Yaskawa for consultation.

<2> Overload protection may be triggered when operating with 150% of the rated output current if the output speed is less than 6 Hz.

<3> Ground protection cannot be provided when the impedance of the ground fault path is too low, or when the drive is powered up while a ground

fault is present at the output.
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A.4 Drive Watt Loss Data

A.4 Drive Watt Loss Data

Table A.3 Watt Loss 200 V Class Three-Phase Models

Model Number Carrier Frequency 8kHz
CIMR-LC Rated Amps (A) Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)
2A0018 175 100.7 67.4 168.1
2A0025 25.0 194.4 923 286.6
2A0033 33.0 213.8 104.8 318.7
2A0047 47.0 280.2 129.9 410.2
2A0060 60.0 394.9 162.8 557.7
2A0075 75.0 459.8 220.9 680.7
2A0085 85.0 510.3 210.9 721.2
2A0115 115.0 662.4 250.0 912.4
2A0145 145.0 <1> 815.9 306.3 11222
2A0180 180.0 <1> 976.0 378.1 1354.1
2A0215 215.0 <1> 1514.0 466.1 1980.0
2A0283 283.0 <1> 1936.2 587.8 2523.9
2A0346 346.0 <2> 2563.9 782.9 3346.8
2A0415 415.0 <2> 2672.1 954.1 3626.2

<1> These values assume the carrier frequency is setto 5 kHz.
<2> These values assume the carrier frequency is set to 2 kHz.

Table A.4 Watt Loss 400 V Class Three-Phase Models

Model Number Carrier Frequency 8 kHz
CIMR-LC Rated Amps (A) Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)
4A0009 9.2 68.5 61.0 129.5
4A0015 148 135.4 85.7 2211
4A0018 18.0 149.9 97.0 246.9
4A0024 24.0 208.0 1151 323.2
4A0031 31.0 262.6 140.8 403.4
4A0039 39.0 329.8 179.4 509.2
4A0045 45.0 348.5 169.6 518.1
4A0060 60.0 484.1 217.2 7013
4A0075 75.0 563.4 254.0 817.4
4A0091 91.0 7226 299.0 1021.7
4A0112 112.0<1> 908.2 416.4 1324.6
4A0150 150.0 <1> 1340.3 580.1 1920.3
4A0180 180.0 <1> 1771.4 541.0 23125
4A0216 216.0 <1> 2360.2 7151 3075.3

<1> These values assume the carrier frequency is setto 5 kHz.
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A.5 Drive Derating Data

A.5 Drive Derating Data

The drive can be operated at above the rated temperature, altitude, and default carrier frequency by derating the drive
capacity.

¢ Carrier Frequency Derating

Derate the drive according to Figure A.1 to Figure A.4 as the carrier frequency increases above the factory default
setting.

2A0018 to 2A0060

Figure A.1 Carrier Frequency Derating (CIMR-LD2A0018 to 2A0115)

Figure A.2 Carrier Frequency Derating (CIMR-LC2A0145 to 2A0415)

Figure A.3 Carrier Frequency Derating (CIMR-LD4A0009 to 4A0091)

Drive Rated

70% of Drive Rated

Figure A.4 Carrier Frequency Derating (CIMR-LC4A0112 to 4A0216)
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A.5 Drive Derating Data

¢ Temperature Derating

To ensure the maximum performance life, the drives output current must be derated when the drive is installed in areas
with high ambient temperature. In order to ensure reliable drive overload protection, the parameters L8-12 and L8-35
must also be set according to the installation conditions.

m Parameter Settings

No. Name Description Range Def.
L8-12 Ambient Temperature Adjust the drive overload (oL2) protection level when the drive is installed in an environment 10 t0 50 40°C
Setting that exceeds its ambient temperature rating.
Installation Method :
18-35 ‘ 0: 1P20 Enclosure 0or2 0
Selection 2: NEMA Type 1Enclosure

IP20 Enclosure
Drive operation between -10°C and 50°C allows 100% continuous current without derating.

¢ Altitude Derating

The drive standard ratings are valid for an installation altitude up to 1000 m. Ifthe altitude exceeds 1000 m both the drive
rated voltage and the rated output current must be derated for 1% per 100 m. The maximum altitude is 3000 m.
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A.5 Drive Derating Data
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Appendix: B

Parameter List

This appendix contains a full listing of all parameters and settings available in the drive.

B.1 UNDERSTANDING THE PARAMETER TABLE......cciiiiiiee e 322
B.2 PARAMETER GROUPS .. 323
B.3 PARAMETER TABLE ... 324
B.4 CONTROL MODE DEPENDENT PARAMETER DEFAULT VALUES................... 362
B.5 DEFAULTS BY DRIVE MODEL SELECTION (O2-04)..ccccciiiiiieeeiiee e 363

B.6 DEFAULTS AND SETTING RANGES BY DISPLAY UNIT SELECTION (01-03). 365
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B.1 Understanding the Parameter Table
B.1 Understanding the Parameter Table

¢ Control Modes, Symbols, and Terms

The table below lists terms and symbols used in this section to indicate which parameters are available in which control
modes.

Note: Referto Control Mode Selection on page 26 for detailed instructions on each control mode.
Table B.1 Symbols and Icons Used in the Parameter Table

Symbol Description

Parameter is available in all control modes.

Parameter is available when operating the drive with V /f Control.

Parameter is available when operating the drive with Open Loop Vector.

Parameter is available when operating the drive with Closed Loop Vector.

Parameter is available when operating the drive with Closed Loop Vector for PM motors.

Parameter can be changed during run.

Motor 2 Refers to a second motor when the drive is operating two motors. Switch between these motors using the multi-function input terminals.

Note: |fa parameter is not available in a certain control mode, the symbol for that control mode is grayed out.
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B.2 Parameter Groups

Parameter Group
AL
A2
b1
b2
b4
b6
b7
b8
cL
c2
c3
ca
cs5
cé
dL
d6
El
E2
E3
E4
ES5
FL
F3
F4
F5
F6
H1
H2
H3
Ha
H5

Name
Initialization
User Parameters
Operation Mode Selection
Magnetic Flux Compensation
Delay Timers
Dwell Function
Droop Control
Energy Saving
Acceleration and Deceleration Ramps
Jerk Settings
Slip Compensation
Torque Compensation
Speed Control Loop Settings
Carrier Frequency
Speed Reference
Field Forcing
V /f Pattern
Motor Parameters
V /f Pattern for Motor 2
Motor 2 Parameters
PM Motor Settings
Encoder/PG Feedback Settings
Digital Input Card (DI1-A3)
Analog Monitor Card (AO-A3)
Digital Output Card (DO-A3)
Communication Option Card
Multi-Function Digital Inputs
Multi-Function Digital Outputs
Multi-Function Analog Inputs
Multi-Function Analog Outputs
MEMOBUS/Modbus Serial Communication

Page
324
324
325
325
325
325
325
326
326
327
327
327
327
328
329
330
330
331
331
331
332
333
334
334
335
335
336
337
340
340
341

Parameter Group
L1
L2
L3
L4
L5
L6
L7
L8
n2
n5
n6
ng
n9
ol
02
03
04
S1
S2
S3
sS4
S5
S6
T1
T2
U1l
u2
u3
U4
U6
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B.2 Parameter Groups

Name Page
Motor Protection 342
Undervoltage Detection 342
Stall Prevention 342
Speed Detection 342
Fault Reset 343
Torque Detection 343
Torque Limit 344
Drive Protection 344
Speed Feedback Detection Control (AFR) Tuning 345
Inertia Compensation 345
Online Tuning 346
PM Motor Control Tuning 346
Current Detection Adjustments 347
Digital Operator Display Selection 347
Digital Operator Keypad Functions 348
Copy Function 348
Maintenance Monitor Settings 348
Brake Sequence 350
Slip Compensation for Elevators 350
Start/Stop Optimization 351
Rescue Operation 352
Short Floor Operation 352
Error Detection 353
Induction Motor Auto-Tuning 354
PM Motor Auto-Tuning 354
Operation Status Monitors 355
Fault Trace 357
Fault History 358
Maintenance Monitors 358
Control Monitors 360

323

Parameter List



B.3 Parameter Table
B.3 Parameter Table

¢ A: Initialization Parameters

The A parameter group creates the operating environment for the drive. This includes the parameter Access Level, Motor
Control Method, Password, User Parameters and more.

m Al: Initialization Parameters

No.(Addr.) Name Description Setting Page
A1-00 English
(100H) Japanese Default: 0
Language Selection (FSerm:;Im Min: 0 134
re.nc Max: 7
<> Italian
Spanish
Portuguese
Chinese
Al1-01
(101H) Default: 2
Access Level Selection View and set A1-01 and A1-04. UD-MT parameters can also be viewed. Min: 0 134
User Parameters (access to a set of parameters selected by the user, A2-01 to A2-32) Max: 2
Advanced Access (access to view and set all parameters)
A1-02 Default: 0
102H Control Method Selection VI Control Min: 0 134
Open Loop Vector Control
<1> p P Max: 7
Closed Loop Vector Control
Closed Loop Vector Control for PM Motors
A1-03 - 0: No initialization De_fa-xult: 0
Initialize Parameters T . Min: 0 135
(103H) 1110: User Initialize (parameter values must be stored using parameter 02-03)
. Lo Max: 5550
2220: 2-wire initialization
5550: oPEO04 error reset
Al-04 P d
(104H) asswor Default: 0000
A1-05 When the value set into A1-04 does not match the value set into A1-05, parameters A1-01 mlar; %09%09 136
(105H) Password Setting through A1-03, and A2-01 through A2-33 cannot be changed. :
<1> Parameter setting value is not reset to the default value when the drive is initialized.
m A2: User Parameters
No.(Addr.) Name | Description Setting Page
A2-01 to i Default: <5>
A2-32 User Parameters 1to 32 . . Min: A1-00 138
Parameters that were recently edited are listed here. The user can also select parameters to .
(106 to 125H) N Max: 04-16
cppear here for quick access.
1 M H H ~ H W H U W Mm H i Default: 1
A2-33 User Parameter Automatic . . :
. Y : 0:Parameters A 2-01 through A2-32 are reserved for the user to create a list of User Parameters. Min: 0 138
(126H) Selection

1: Save history of recently viewed parameters. Recently edited parameters will be saved to A2- Max: 1
17 through A2-3 2 for quick access.

<5> Default setting is determined by the control mode (A1-02).

¢ b: Application

Application parameters configure the source of the Up/Down command, timer functions, the Dwell function, the Droop
Control function, Energy Savings, and a variety of other application-related settings.
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m bl: Operation Mode Selection

No.(Addr.) Name
b1-01 )
(180H) Speed Reference Selection
b1-02 .
(181H) Up/Down Command Selection
b1-03 ) i
(182H) Stopping Method Selection
b1-06 - )

(185H) Digital Input Reading

b1-08 Up/Down Command Selection
(187H) while in Programming Mode
b1-14 )

(1C3H) Phase Order Selection

Description

Digital operator

Analog input terminals
MEMOBUS/Modbus communications
Option card

Digital operator

Digital input terminals
MEMOBUS/Modbus communications
Option card

0: Ramp to stop
1: Coast to stop

0: Input status is read once and processed immediately (for quick response)
1: Input is read twice and processed only if the status is the same in both readings (robust
against noisy signals)

Up/Down command not accepted while in the Programming Mode.
Up/Down command accepted while in the Programming Mode.
Prohibit entering Programming Mode during run.

0: U-V-w
1 U-w-v

m b2: Magnetic Flux Compensation

No.(Addr.) Name
b2-08 Magnetic Flux Compensation
(190H) Value

m b4: Delay Timers

No.(Addr.) Name
b4-01 . . .
(1A3H) Timer Function On-Delay Time
(11):403) Timer Function Off-Delay Time

m b6: Dwell Function

No.(Addr.) Name
(tl)SB-g;) Dwell Speed at Start
(ll)g}oli) Dwell Time at Start
(tl)g-;j) Dwell Speed at Stop
(ll)g_golj) Dwell Time at Stop

m b7: Droop Control

No.(Addr.) Name

b7-01

1CAH
( ) Droop Control Gain

b7-02

1CBH
( ) Droop Control Delay Time

Description

LY

Sets the magnetic flux compensation as a percentage of the no-load currentvalue (E2-03).

Description

Used to set the on-delay and off-delay times for a digital timer output (H2-D D=12). The output
is triggered by a digital input programmed to H1-DD=18)

Description

Parameters b6-01 and b6-02 set the speed to hold and the time to maintain that speed at start.
Parameters b6-03 and b6-04 set the speed to hold and the time to maintain that speed at stop.

Description

Sets the speed reduction gain applied at a torque reference of 100%. Set as a percentage of
motor base speed.

\2ii CLV CLV/PM

Used to adjust the responsiveness of Droop Control.
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Setting

Default: 0
Min: 0
Max: 3

Default: 1
Min: 0
Max: 3

Default: 0
Min: 0
Max: 1

Default: 1
Min: 0
Max: 1

Default: 1
Min: 0
Max: 2

Default: 0
Min: 0
Max: 1

Setting

Default: 0%
Min: 0%
Max: 1000%

Setting

Default: 0.0 s
Min: 0.0 s
Max: 3000.0 s

Default: 0.0 s
Min: 0.0 s
Max: 3000.0 s

Setting

Default: 0.0%
Min: 0.0%
Max: 100.0%
Default: 0.0 s
Min: 0.0 s
Max: 10.0 s

Default: 0.0%
Min: 0.0%
Max: 100.0%
Default: 0.0 s
Min: 0.0 s
Max: 10.0 s

Setting

Default: 0.0%
Min: 0.0%
Max: 100.0%

Default: 0.05 s
Min: 0.03 s
Max: 2.00 s

Page

139

140

140

140

141

141

Page

141

Page

142

142

Page

142

142

142

142

Page

143

143
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B.3 Parameter Table

m Db8: Energy Saving

No.(Addr.) Name

b8-01 . .
(1CCH) Energy Saving Control Selection
b8-16 Energy Saving Control Constant
(1F8H) (Ki)

b8-17 Energy Saving Control Constant
(1F9H) (Kt)

¢ C: Tuning

C parameters are used to adjust the acceleration and deceleration ramps, jerk settings, slip compensation, torque

Description
; clv ; CLV/IPM
0: Disabled
1: Enabled
VIt CLV ] CLV/PM

Enter the Energy Saving value (Ki) as specified on the motor name plate. (for IPM motors only)

VIf CLV ] CLV/IPM

Enter the Energy Saving value (Kt) as specified on the motor name plate. (for IPM motors only)

compensation, and carrier frequency selections.

m C1: Acceleration and Deceleration Ramps

No.(Addr.)

c1-01
(200H)

C1-02
(201H)

C1-03
(202H)

C1-04
(203H)

C1-05
(204H)

C1-06
(205H)

C1-07
(206H)

C1-08
(207H)

C1-09
(208H)

C1-10
(209H)

c1-11
(20AH)

C1-12
(246H)

C1-13

C1-15
(260H)

Name

Acceleration Ramp 1

Deceleration Ramp 1

Acceleration Ramp 2

Deceleration Ramp 2

Acceleration Ramp 3 (Motor 2
Accel Time 1)

Deceleration Ramp 3 (Motor 2
Decel Time 1)

Acceleration Ramp 4 (Motor 2
Accel Time 2)

Deceleration Ramp 4 (Motor 2
Decel Time 2)

Emergency Stop Ramp

Accel/Decel Setting Resolution

Accel/Decel Switching Speed

Motor 2 Acceleration Time

Motor 2 Acceleration Time

Inspection Deceleration Ramp

Description

Sets the ramp to accelerate from 0 to maximum speed.

Sets the ramp to decelerate from maximum speed to 0.

Sets the ramp to accelerate from 0 to maximum speed.

Sets the ramp to decelerate from maximum speed to 0.

Sets the ramp to accelerate from 0 to maximum speed.

Sets the ramp to decelerate from maximum speed to 0.

Sets the ramp to accelerate from 0 to maximum speed.

Sets the ramp to decelerate from maximum speed to 0.

Sets the ramp for the Emergency Stop function.

0: 0.01 sunit
1: 0.1 s unit

Sets the speed to switch between accel/decel ramp settings.

\i CLV ] CLV/IPM

Sets the acceleration time for motor 2.
N ote: Parameter C1-12 determines the acceleration time for motor 2 as long as d1-27 is not set

\Zii CLV ] CLV/IPM

Sets the deceleration time for motor 2.

Sets the deceleration ramp used for inspection run.

<6> Setting ranges and defaults vary by the setting units determined by parameter 01-03.
Refer to Defaults and Setting Ranges by Display Unit Selection (01-03) on page 365
<8> Setting range value is dependent on parameter C1-10, Accel/Decel Setting Resolution. When C1-10 = 0 (units of 0.01 seconds), the setting
range becomes 0.00 to 600.00 seconds.
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Setting

Default: 0
Min: 0
Max: 1

Default: 0.10
Min: 0.00
Max: 2.00

Default: 1.00
Min: 0.00
Max: 2.00

Setting

Default: 1.50 s <6><8>
Min: 0.00 s
Max: 600.00 s <6><8>

Default: 0
Min: 0
Max: 1

Default: 0.0%
Min: 0.0%
Max: 100.0%

Default: 1.0 s
Min: 0.0 s
Max: 600.0 s

Default: 1.0 s
Min: 0.0 s
Max: 600.0 s

Default: 0.00 s <6> <8>
Min: 0.00 s
Max: 2.00 s <6> <8>

Page

143

143

143

Page

144

144

144

144

144

144

144

145

146

145

146

146
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m C2: Jerk Settings

No.(Addr.) Name Description
C2-01
(208H) Jerk at Accel Start
Five differentjerk values can be set. They are automatically applied as shown in the figure
€2-02 below.
(20CH) Jerk at Accel End

Up/Down command

. Output speed
€2-08 Jerk at Decel Start

(20DH)

C2-04

(20EH) Jerk at Decel End

C2-05 .

(25FH) Jerk below Leveling Speed

<6> Setting ranges and defaults vary by the setting units determined by parameter 01-03.
Refer to Defaults and Setting Ranges by Display Unit Selection (01-03) on page 365

m C3: Slip Compensation

Sets the jerk used when the speed reference is lower than the leveling speed setting

B.3 Parameter Table

Setting

Default: 0.50 s <6>
Min: 0.00 s
Max: 10.00 s <6>

Default: 0.50 s <6>
Min: 0.00 s
Max: 10.00 s <6>

Default: 0.50 s <6>
Min: 0.00 s
Max: 10.00 s <6>

Default: 0.50 s <6>
Min: 0.00 s
Max: 10.00 s <6>

Default: 0.50 s <6>
Min: 0.00 s
Max: 10.00 s <6>
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No.(Addr.) Name Description
C3-01
20FH
( ) Slip Compensation Gain cLv " CLV/PM
Sets the gain for the motor slip compensation function.
C3-02
(210H) Slip Compensation Primary Delay VIf CLV ] CLV/PM
Time Adjusts the slip compensation function delay time.
C3-03 Slip Compensation Limit v e B cvpu
(211H) P P Sets an upper limit for the slip compensation function as a percentage of motor rated slip for
motor 1 (E2-02).
VIt CLV ] CLV/PM
Sy Slmcompn SO o
g Reg Enabled above 6 Hz.
Enabled whenever slip compensation is possible.
C3-05 Output Voltage Limit Operation it CLv B CLVIPM
(213H) Selection 0: Disabled.

1: Enabled. Automatically decreases motor flux when output voltage saturation is reached.

<5> Default setting is determined by the control mode (A1-02).

m C4: Torque Compensation

No.(Addr.)

C4-01
(215H)

C4-02
(216H)

C4-03

(217H)

C4-04
(218H)

C4-05
(219H)

Name

Torque Compensation Gain

Torque Compensation Primary
Delay Time

Torque Compensation at Forward
Start

Torque Compensation at Reverse
Start

Torque Compensation Time
Constant

Description

Sets the gain for the automatic torque (voltage) boost function and helps to produce better
starting torque.

vi | owwv I cwv I cLvewm
Sets the torque compensation filter time.
VIf CLV CLV/IPM

Sets torque compensation at forward start as a percentage of motor torque.

VIt CLV CLV/PM

Sets torque compensation at reverse start as a percentage of motor torque.

i CLV CLV/PM

Sets the time constant for torque compensation at forward start and reverse start (C4-03 and C4-

04).

<5> Default setting is determined by the control mode (A1-02).

m C5: Speed Control Loop Settings

No.(Addr.)

C5-01
(21BH)

Name

Speed Control Loop Proportional
Gain 1

1 VIt ] oLV ] CLV ]

Description

clv/p”

Sets the proportional gain 1 of the speed control loop.
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Setting Page

Default: 1.0
Min: 0.0 147
Max: 2.5

Default: 2000 ms
Min: 0 ms 147
Max: 10000 ms

Default: 200%

Min: 0% 147
Max: 250%
Default: 0
Min: 0 147
Max: 2
Default: <5>
Min: 0 148
Max: 1

Setting Page
Default: 1.00
Min: 0.00 149
Max: 2.50
Default: <5>
Min: 0 ms 149

Max: 60000 ms

Default: 0.0%
Min: 0.0% 149
Max: 200.0%

Default: 0.0%
Min: -200.0% 149
Max: 0.0%

Default: 10 ms

Min: 0 ms 149
Max: 200 ms

Setting Page
Default: <5>
Min: 0.00 151
Max: 300.00
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B.3 Parameter Table

No.(Addr.)

C5-02
(21CH)

C5-03
(21DH)

C5-04
(21EH)

C5-06
(220H)

C5-07
(221H)

C5-08
(222H)

C5-13
(272H)

C5-14
(273H)

C5-16
(271H)

C5-17
(276H)

C5-18
(277H)

C5-19
(274H)

C5-20
(275H)

Name

Speed Control Loop Integral Time
1

Speed Control Loop Proportional
Gain 2

Speed Control Loop Integral Time
2

Speed Control Loop Primary
Delay Time Constant

Speed Control Settings Switching
Speed

Speed Control Loop Integral Limit

Speed Control Loop Proportional
Gain 3

Speed Control Loop Integral Time
3

Speed Control Loop Delay Time
during Position Lock

Motor Inertia

Load Inertia Ratio

Speed Control Loop Proportional
Gain Time during Position Lock

Speed Control Loop Integral Time
during Position Lock

Description

[ i | 1 oLV | CLv

Sets the integral time 1 of the speed control loop.

1 1 CLVIPM ]

[ Vvf 11 OLV 1 CLV 11 CLVPM 3

Sets the proportional gain 2 of the speed control loop.

Vit CLVv CLV/PM
Sets the integral time 2 of the speed control loop.
viik ] oov I cov I cuvem

Sets the filter time constant for the time from the speed loop to the torque command output.

\Zii CLv CLV/IPM

Sets the speed for switching between proportional gain 1, 2, 3 and integral time 1, 2, 3.

VIt CLv CLV/IPM

Sets the speed control loop integral upper limit as a percentage of rated torque.

VIt CLV CLV/PM
Sets the proportional gain 3 of the speed control loop.

V/f CLV CLV/PM
Sets the integral time 3 of the speed control loop.

V/f CLV CLV/PM

Sets a delay to the torque command output from speed control loop during Position Lock.

VIt CLV CLV/IPM
Sets the motor inertia.

VIf CLV CLV/IPM
Sets the ratio between the motor and load inertia.

vir ] oov I cov I cuvem

Sets the Speed Control Loop Proportional gain used during Position Lock

VIf CLVv CLV/IPM

Sets the Speed Control Loop Integral time used during Position Lock.

<4> Default setting value varies by the drive model (02-04).
<5> Default setting is determined by the control mode (A1-02).

m C6: Carrier Frequency

No.(Addr.)

C6-03
(225H)

C6-06
(228H)

C6-09
(22BH)

C6-21
(245H)

C6-23
(25EH)

C6-31
(7T7AH)
<39>

Name

Carrier Frequency

PWM Method

Carrier Frequency during
Rotational Auto-Tuning

Inspection Operation Carrier
Frequency

Carrier Frequency during Initial
Motor Pole Search

Carrier Frequency during Rescue
Operation

Description

Sets the carrier frequency.

Selects PWM modulation method.
2-phase/3-phase conversion
2-phase modulation
3-phase modulation

vik Il oov I cw

0: Carrier Frequency = 5 kHz
1: Setting value for C6-03

B cvem

Sets the carrier frequency during Inspection Run.
0: Setting value for C6-03
1: Carrier Frequency = 2 kHz

V/f CLV L]
Sets the carrier frequency when estimating the initial polarity.
0: Carrier Frequency = 2 kHz
1: Setting value for C6-03

CLV/IPM

Sets the carrier frequency during Rescue Operation.
0: C6-03 setting
1: 2 kHz

<4> Default setting value varies by the drive model (02-04).
<39> Available in drive software versions PRG: 7016 and later.
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Setting

Default: <5>
Min: 0.000 s
Max: 10.000 s

Default: <5>
Min: 0.00
Max: 300.00

Default: 0.500 s
Min: 0.000 s
Max: 10.000 s

Default: 0.004 s
Min: 0.000 s
Max: 0.500 s

Default: <5>
Min: 0.0%
Max: 100.0%
Default: 400%
Min: 0%
Max: 400%

Default: <5>
Min: 0.00
Max: 300.00

Default: <5>
Min: 0.000 s
Max: 10.000 s

Default: 0.000 s
Min: 0.000 s
Max: 0.500 s

Default: <4>
Min: 0.0001 kgm2
Max: 600.00 kgm2

Default: 1.0
Min: 0.0
Max: 6000.0

Default: <5>
Min: 0.00
Max: 300.00

Default:0.100 s
Min: 0.000 s
Max: 10.000 s

Setting

Default: <4>
Min: 1.0 kHz
Max: 15.0 kHz

Default: 0
Min: 0
Max: 2

Default: 0
Min: 0
Max: 1

Default: 1
Min: 0
Max: 1

Default: 0
Min: 0
Max: 1

Default: 0
Min: 0
Max: 1
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¢ d: Speed References
Speed Reference parameters are used to set the various speed reference values during operation.

m dl1: Speed Reference

No.(Addr.)

d1-01
(280H)

d1-02
(281H)

d1-03
(282H)

d1-04
(283H)

d1-05
(284H)

d1-06
(285H)

d1-07
(286H)

d1-08
(287H)

d1-18
(2COH)

d1-19
(2C1H)

d1-20
(2C2H)

di1-21
(2C3H)

d1-22
(2CaH)

d1-23
(2C5H)

d1-24
(2C6H)

di1-25
(2C7H)

d1-26

(2C8H)

d1-27
(2C9H)

Name

Speed Reference 1

Speed Reference 2

Speed Reference 3

Speed Reference 4

Speed Reference 5

Speed Reference 6

Speed Reference 7

Speed Reference 8

Speed Reference Selection Mode

Nominal Speed

Intermediate Speed 1

Intermediate Speed 2

Intermediate Speed 3

Releveling Speed

Inspection Operation Speed

Rescue Operation Speed

Leveling Speed

Motor 2 Speed Reference

Description

Sets the Speed reference for the drive when d1-18 is set to 0 or 3. Setting units are determined
by parameter 01-03.

Sets the mode of speed reference selection by digital inputs.

0: Use multi-speed references (d1-01 to d1-08)

1: High speed reference has priority (d1-19 to d1-23, d1-26)

2: Leveling speed reference has priority (d1-19 to d1-23, d1-26)

3: Use multi-speed references d1-02 to d1-08, no speed selection stops the drive. Drive will stop

when all input terminals programmed for speed references (H1-DD = 3, 4, 5) are open.

Sets the nominal speed reference when d1-18 = 1 or 2.

Sets intermediate speed reference 1 when d1-18 = 1 or 2.

Sets intermediate speed reference 2 when d1-18 = 1 or 2.

Sets intermediate speed reference 3 when d1-18 = 1 or 3.

Sets speed reference for releveling when d1-18 = 1 or 2.

Sets speed reference when inspection operation is enabled.

Sets the speed reference during inspection operation.

Sets leveling speed reference when d1-18 = 1 or 2.

i B oov B cv

Sets the speed reference for motor 2.
Note: 1 Ifsetto 0.00, the drive will control motor 1 instead.
2. When using motor 2, be sure that the accel/decel times are set in parameters C1-12
and C1-13.

B cuew
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B.3 Parameter Table

Setting

Default: 0.00% <6>
Min: 0.00%
Max: 100.00% <6>

Default: 1
Min: 0
Max: 3

Default: 100.00% <6>
Min: 0.00%
Max: 100.00% <6>

Default: 0.00% <6>
Min: 0.00%
Max: 100.00% <6>

Default: 0.00% <6>
Min: 0.00%
Max: 100.00% <6>

Default: 0.00% <6>
Min: 0.00%
Max: 100.00% <6>

Default: 0.00% <6>
Min: 0.00%
Max: 100.00% <6>

Default: 50.00% <6>
Min: 0.00%
Max: 100.00% <6>

Default: 10.00% <6>
Min: 0.00%
Max: 100.00% <6>

Default: 8.00% <6>
Min: 0.00%
Max: 100.00% <6>

Default: 0.00 Hz
Min: 0.00 Hz
Max: 120.00 Hz
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B.3 Parameter Table

No.(Addr.) Name
d1-28 . .
(2CAH) Leveling Speed Detection Level
d1-29 . .
(2CBH) Inspection Speed Detection Level

Description

Used when d1-18 = 0 or 3. Ifthe speed reference selected is lower than d1-28, then the drive
uses the leveling speed as the speed reference.

Used when d1-18 = 0 or 3. Ifthe speed reference selected is higher than d1-28 but lower or
equal to d1-29, then the drive uses inspection speed as the speed reference.

<6> Setting ranges and defaults vary by the setting units determined by parameter 01-03.
Refer to Defaults and Setting Ranges by Display Unit Selection (01-03) on page 365

m d6: Field Forcing

No.(Addr.) Name
d6-03 . . .
(@A2H) Field Forcing Selection
d6-06 . . -
(A5H) Field Forcing Limit

¢+ E: Motor Parameters

m E1: V/f Pattern

No.(Addr.) Name
E1-01 | Vol Setti
nput Voltage Settin
(300H) P g g
5;20:) V/f Pattern Selection
E1-04 .
(303H) Maximum Output Frequency
5;4?_"5) Maximum Voltage
E1-06
(305H) Base Frequency
5;60':) Middle Output Frequency
E1-08 .
(307H) Middle Output Frequency Voltage
(ié;:_'g) Minimum Output Frequency
E1-10 Minimum Output Frequency
(309H) Voltage
El1-11
(30AH) Middle Output Frequency 2
<11>
E1-12
(30BH) Middle Output Frequency Voltage 2
<11>
(53;:1'_3') Base Voltage

Description
N
f I Vi rn rn clvipmj i
0: Disabled
1: Enabled

Sets the upper limit of the excitation current command during magnetic field forcing. A setting
of 100% is equal to motor no-load current. Disabled only during DC Injection Braking.

Description

This parameter must be set to the power supply voltage.

w ARNING! Electrical Shock Hazard. Drive input voltage (not motor voltage) must be set in
E1-01 for the protective features of the drive to function properly. Failure to do so may result in
equipment damage and/or death or personal injury.

\Zii CLv CLV/IPM

F: Custom V/f, E1-04 through E1-13 settings define the V/f pattern

To set linear V/f characteristics, set the same values for E1-07 and E1-09. In this case, the
setting for E1-08 will be disregarded. Ensure that the four frequencies are set according to these
rules:

E1-09 < E1-07 <E1-06 <E1l-11 <E1-04

Note that if E1-11 = 0, then both E1-11 and E1-12 are disabled, and the above conditions do not
apply.

Output Voltage (V)

Frequency (Hz)
N ote: Some parameters may not be available depending on the control mode.
« E1-07, E1-08 and E-10 are available only in the V/f control and Open Loop Vector control
modes.
E1-11, E1-12 and E-13 are available only in the V/f control and Closed Loop Vector control
modes.

<2> Default setting is dependent on the control mode (A1-02) and the drive model (02-04).

<5> Default setting is determined by the control mode (A1-02).

<9> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<11> Parameter is ignored when E1-11 and E1-12 are setto 0.0.

<13> Auto-Tuning will set E1-13 to the same value as E1-05.

<33> Setting range depends on the type of motor being used. CLV allows a setting range of 10.0 to 120.0 Hz, while CLV/PM allows a setting range

0f4.0 to 120.0 Hz.
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Setting

Default: 0.0%
Min: 0.0%
Max: 100.0%

Default: 0.0%
Min: 0.0%
Max: 100.0%

Setting

Default: 0
Min: 0
Max: 1

Default: 400%
Min: 100%
Max: 400%

Setting

Default: 200 V <9>
Min: 155 V
Max: 255 V <9>

Default: F
Min: -

Max: F
Default: <5>
Min: <33>
Max: 120.0 Hz

Default: 190.0 V <9>
Min: 0.0 V
Max: 255.0 V <9>

Default: <5>
Min: 0.0 Hz
Max: 120.0 Hz

Default: 3.0 Hz
Min: 0.0 Hz
Max: 120.0 Hz

Default: <2><9>
Min: 0.0 V
Max: 255.0 V <9>

Default: <5>
Min: 0.0 Hz
Max: 120.0 Hz

Default: <2><9>
Min: 0.0 V
Max: 255.0 V <9>

Default: 0.0 Hz
Min: 0.0 Hz
Max: 120.0 Hz

Default: 0.0 V <9>
Min: 0.0 V
Max: 255.0 V <9>

Default: 0.0 V
<9><13>

Min: 0.0 V

Max: 255.0 V <9>
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m E2: Motor Parameters

No.(Addr.)

E2-01
(30EH)

E2-02
(30FH)

E2-03
(310H)

E2-04
(311H)

E2-05
(312H)

E2-06
(313H)

E2-07
(314H)

E2-08
(315H)

E2-09
(316H)

E2-10
(317H)

E2-11
(318H)

Name

Motor Rated Current

Motor Rated Slip

Motor No-Load Current

Number of Motor Poles

Motor Line-to-Line Resistance

Motor Leakage Inductance

Motor Iron-Core Saturation
Coefficient 1

Motor Iron-Core Saturation
Coefficient 2

Motor Mechanical Loss

Motor Iron Loss for Torque
Compensation

Motor Rated Power

Description

VI CLV CLV/IPM
Sets the motor nameplate full load current in Amps. Automatically set during Auto-Tuning.

VIf CLV CLV/IPM
Sets the motor rated slip. Automatically set during Auto-Tuning.

VI CLV CLV/IPM
Sets the no-load current for the motor. Automatically set during Auto-Tuning.

VI CLV CLV/IPM
Sets the number of motor poles. Automatically set during Auto-Tuning.

VIf CLV CLV/IPM
Sets the phase-to-phase motor resistance. Automatically set during Auto-Tuning.

VIf CLV CLV/IPM
Sets the voltage drop due to motor leakage inductance as a percentage of motor rated voltage.
Automatically set during Auto-Tuning.

VIt CLv CLV/IPM

Sets the motor iron saturation coefficient at 50% of magnetic flux. Automatically set during
Auto-Tuning.

Vit CLv CLV/PM

Sets the motor iron saturation coefficient at 75% of magnetic flux. Automatically set during
Auto-Tuning.

VIf CLV CLV/IPM
Sets the motor mechanical loss as a percentage of motor rated power (kW).

vi | oov I cov I cuvewm
Sets the motor iron loss.
VIf CLV CLV/IPM

Sets the motor rated power in kilowatts (1 HP = 0.746 kwW). Automatically set during
Auto-Tuning.

<4> Default setting value varies by the drive model (02-04).
<10> The display resolution depends on the rated output power of the drive. Models CIMR-LC2A0018 to 2A0033 and CIMR-LC4A0009 to
4A0018 display values in 0.01 A units, while models CIMR-LC2A0047 to 2A0415 and CIMR-LC4A0024 to 4A0216 display values in 0.1 A

units.

m E3: V/f Pattern for Motor 2

These parameters are hidden when a PM motor control mode has been selected for motor 1 (A1-02 = 7).

No.(Addr.)

E3-04
(31AH)

E3-05
(31BH)

E3-06
(31CH)

E3-07
(31DH)

E3-08
(31EH)

E3-09
(31FH)

E3-10
(320H)

Name

Motor 2 Maximum Output
Frequency

Motor 2 Maximum Voltage

Motor 2 Base Frequency

Motor 2 Mid Output Frequency

Motor 2 Mid Output Frequency
Voltage

Motor 2 Minimum Output
Frequency

Motor 2 Minimum Output
Frequency Voltage

Description

VIt CLV CLV/IPM

These parameters are only applicable when E1-03 is set to F.
To set linear V/f characteristics, set the same values for E3-07 and E3-09. In this case, the

setting for E3-08 will be disregarded. Ensure that the four frequencies are set according to these

rules or an oPE10 fault will occur:
E3-09 < E3-07 < E3-06 < E3-04

Output Voltage (V)

Frequency (Hz)

<4> Default setting value is dependent on the drive model (02-04).
<9> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
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B.3 Parameter Table

Setting

Default: <4>

Min: 10% ofdrive rated
current

Max: 200% of drive
rated current <10>

Default: <4>
Min: 0.00 Hz
Max: 20.00 Hz

Default: <4>
Min: 0 A

Max: E2-01 <10>
Default: 4

Min: 2

Max: 48

Default: <4>
Min: 0.000 Q
Max: 65.000 Q

Default: <4>
Min: 0.0%
Max: 40.0%

Default: 0.50
Min: 0.00
Max: 0.50

Default: 0.75
Min: E2-07
Max: 0.75

Default: 0.0%
Min: 0.0%
Max: 10.0%

Default: <4>
Min: 0 W
Max: 65535 W

Default: <4>
Min: 0.00 kwW
Max: 650.00 kW

Setting

Default: 50.0 Hz
Min: 10.0 Hz
Max: 120.0 Hz

Default: 190.0 V
Min: 0.0 V
Max: 255.0 V <9>

Default: 50.0 Hz
Min: 0.0 Hz
Max: 120.0 Hz

Default: 3.0 Hz
Min: 0.0 Hz
Max: 120.0 Hz

Default: <4>
Min: 0.0 V
Max: 255.0 V <9>

Default: 0.5 Hz
Min: 0.0 Hz
Max: 120.0 Hz

Default: <4>
Min: 0.0 V
Max: 255.0 V <9>
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B.3 Parameter Table

m E4: Motor 2 Parameters
These parameters are hidden when a PM motor control mode has been selected for motor 1 (A1-02 = 7).

No.(Addr.) Name Description Setting Page

Default: <4>Min: 10%
of drive rated current

(i;ol-li) Motor 2 Rated Current Vit cLv CLVIPM Max: 161
Sets the full load current for motor 2. Automatically set during Auto-Tuning. 200% of drive rated
current <10>
Default: <4>
(i‘z‘;ﬁ) Motor 2 Rated Slip Vit CLv CLVIPM Min: 0.00 Hz 162
Sets the rated slip for motor 2. Automatically set during Auto-Tuning. Min: 20.00 Hz
Default: <4>
(I:ES;S.OI—?) Motor 2 Rated No-Load Current vif cLv CLviPM Min: 0 A 162
Sets the no-load current for motor 2. Automatically set during Auto-Tuning. Min: [E4-01] <10>
Default: 4
é;?j) Motor 2 Motor Poles Vit cLv CLViPM Min: 2 162
Sets the number of poles of motor 2. Automatically set during Auto-Tuning. Max: 48
Default: <4>
ég;ﬁ) Motor 2 Line-to-Line Resistance vif cLv CLVIPM Min: 0.000 Q 162
Sets the phase-to-phase resistance for motor 2. Automatically set during Auto-Tuning. Max: 65.000 Q
£4-06 Vit CLvV CLV/IPM Default: <4>
Motor 2 Leak Induct . Min: 0.0% 162
(326H) otor eakage Inductance Sets the voltage drop for motor 2 due to motor leakage inductance as a percentage of rated M!:(' 40 0(;/
. B 0

voltage. Automatically set during Auto-Tuning.
<4> Default setting value is dependent on the drive model (02-04).

<10> The display resolution depends on the rated output power of the drive. Models CIMR-LD2A0018 to 0033 and CIMR-LIH4A0009 to 0018
display values in 0.01 A units, while models CIMR-LD2A0047 to 0415 and CIMR-LD4A0024 to 0216 display values in 0.1 A units.

m E5: PM Motor Settings

No.(Addr.) Name Setting Page

E5-02 Default: <4>

(32AH) Motor Rated Power [ vif oLv X cLv . CLV/PM ] Min: 0.10 kW 162
<1> Sets the rated capacity of the motor. Max: 650.00 kW

Default: <4>

E5-03 Min: 10% of drive rated

(32BH) Motor Rated Current [ Vit 11 oLv u CLv u CLviPM ] current 163
<1> Sets the motor rated current. Max: 200% of drive

rated current <10>

E5-04 Default: 12
(32CH)  Number of Motor Poles Vit CLv. = CLV/PM Min: 2 163
<1> Sets the number of motor poles. Max: 48
ES-05 Motor Stator Resistance i . oLv . CLV . CLV/IPM De_fa-xult: 4>
(32DH) (Single Phase) Min: 0.000 Q 163
<1> 9 Sets the stator resistance (1 phase value). Max: 65.000 Q
E5-06 Default: <4>
(32EH) Motor d-Axis Inductance vif CLv " CLV/PM Min: 0.00 mH 163
<1> Sets the d-axis inductance. Max: 600.00 mH
E5-07 Default: <4>
(32FH) Motor g-Axis Inductance Vit . oLv . cLv . CLVIPM Min: 0.00 mH 163
<1> Sets the g-axis inductance. Max: 600.00 mH
E5-08 vi I oov I cov B cuvem peraul <& (radls)
(32':) Motor Induction Voltage Constant 1 Sets the induced phase peak voltage in units of 0.1 mV (rad/s) [electrical angle]. Max: 163
When setting this parameter, E5-24 should be set to 0.0. 6500.0 mV/(rad/s)
E5-11 VIif CLV ] CLV/PM Default: 0.0 deg
(333H) Encoder Offset Sets the offset between the rotor magnetic axis and the encoder zero position. Set during Min: -180 deg 163
K Max: 180 deg
Encoder Offset Tuning.
Default:
co.00 vi I oov I cov I cuvem 0.0 mvitr/min)
(353H) Motor Induction Voltage Constant 2 Sets the induced phase-to-phase rms voltage in units of 0.1 mV/(r/min) [mechanical angle]. 0.0 mV/(r/min) 163
When setting this parameter, E5-09 should be set to 0.0. Max:

6500.0 mV/(r/min)

<1> Parameter setting value is not reset to the default value when the drive is initialized.

<4> Default setting value is determined by the drive model (02-04).

<10> The display resolution depends on the rated output power ofthe drive. Models CIMR-LC2A0018 to 2A0033 and CIMR-LC4A0009 to
4A0018 display values in 0.01 A units, while models CIMR-LC2A0047 to 2A0415 and CIMR-LC4A0024 to 4A0216 display values in 0.1 A
units.
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¢ F: Option Settings

F parameters are used to program the drive for Encoder and PG feedback from the motor and to function with option

cards.

m F1: PG Speed Control Card

No.(Addr.)

F1-01
(380H)

F1-02
(381H)

F1-03
(382H)

F1-04
(383H)

F1-05
(384H)

F1-06
(385H)

F1-08
(387H)

F1-09
(388H)

F1-10
(389H)

F1-11
(38AH)

F1-14
(38DH)

F1-18
(3ADH)

F1-19
(3AEH)

F1-20
(3B4H)

F1-29
(3BFH)

F1-50
(3D2H)
<39>

F1-51
(3D3H)

Name

Encoder 1 Resolution

Operation Selection at PG Open
Circuit (PGo)

Operation Selection at Overspeed
(0S)

Operation Selection at Deviation

Encoder 1 Rotation Direction
Selection

PG 1Pulse Monitor Output
Division Ratio

Overspeed Detection Level

Overspeed Detection Delay Time

Excessive Speed Deviation
Detection Level

Excessive Speed Deviation
Detection Delay Time

PG Open-Circuit Detection Time

dv3 Detection Selection

dv4 Detection Selection

PG Option Card Disconnect

Detection 1

dEv Detection Condition Selection

Encoder Selection

PGoH Detection Level

Description

CLV ] CLV/PM
Sets the encoder resolution (number of pulses per revolution)
VIf CLV ] CLV/PM

Ramp to stop. Decelerate to stop using the deceleration ramp in C1-02.
Coast to stop.

Emergency Stop. Decelerate to stop using the deceleration ramp in C1-09.
Alarm only.

Vit CLV ] CLV/IPM

Ramp to stop. Decelerate to stop using the deceleration ramp in C1-02.
Coast to stop.

Emergency Stop. Decelerate to stop using the deceleration ramp in C1-09.
Alarm only.

VIt CLV B CLV/IPM

Ramp to stop. Decelerate to stop using the deceleration ramp in C1-02.
Coast to stop.

Emergency Stop. Decelerate to stop using the deceleration ramp in C1-09.
Alarm only.

VI CLvV CLV/IPM
0: A phase leads B in up direction
1: B phase leads A in up direction

VI CLV CLV/IPM

Sets the division ratio for the pulse monitor used of the PG option card installed to connector
CN5-C. By setting “xyz”, the division ratio becomes = [(1 + x) / yz]. If only using the A pulse
for one track input, then the input ratio will be 1:1, regardless of what F1-06 is set to.

Vit CLV CLV/PM

Sets the overspeed detection level as a percentage of the maximum output frequency.

VIt CLv CLV/PM

Sets the time in seconds for an overspeed situation to trigger a fault (0S).

VIt CLV CLV/PM

Sets the speed deviation detection level as a percentage of the maximum output frequency.

Vit CLv CLV/IPM

Sets the time in seconds for a speed deviation situation to trigger a fault (dEv).

VIt CLV CLV/IPM
Sets the time required to trigger a PG Open fault (PGo).

VI CLvV CLV/IPM
0: Disabled

n: Sets the number of dv3 situations that may be detected before triggering an actual dv3 fault.

Vit CLV

0: Disabled
n: Number of pulses that the A and B pulse are reversed that triggers dv4 detection.

CLV/PM

VIt CLvV CLV/IPM
0: Disabled
1: Enabled

VI CLV CLV/IPM

Selects when DEV is active.
After speed reference, soft starter output and motor speed have matched once.
After speed reference and soft starter output have matched once.
Always during Run

VIf CLV ] CLV/PM
Selects the encoder connected the PG-F3 option.
0: EnDat 2.1/01, 2.2/01 Serial Communication + Sin/Cos
1: EnDat 2.2/22 Serial Communication
2: Hiperface
VI CLV ] CLV/PM

Sets the level for detecting PG Hardware Fault (PGoH). Available when F1-20 = 1
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Setting

Default: <5>
Min: 1 ppr
Max: 60000 ppr <34>

Default: 1
Min: 0
Max: 3

Default: 1
Min: 0
Max: 3

Default: 3
Min: 0
Max: 3

Default: 0
Min: 0
Max: 1

Default: 1
Min: 1
Max: 132

Default: 115%
Min: 0%
Max: 120%
Default: 0.0 s
Min: 0.0 s
Max: 2.0 s

Default: 10%
Min: 0%
Max: 50%
Default: 0.5 s
Min: 0.0 s
Max: 10.0 s

Default: 2.0 s
Min: 0.0 s
Max: 10.0 s

Default: 10
Min: 0
Max: 10

Default: 128
Min: 0
Max: 5000

Default: 1
Min: 0
Max: 1

Default: 2
Min: 0
Max: 2

Default: 0
Min: 0
Max: 2

Default: 80%
Min: 1%
Max: 100%

164

164

164

165

165

165

164

164

165

165

164

165

165

166

166

166

166

B.3 Parameter Table

Page
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B.3 Parameter Table

No.(Addr.) Name Description Setting Page

F1-52 S . Selects the communication speed between the PG-F3 option and serial encoder. Default: 0
Communication Speed of Serial

(3D4H) A 1M bps/9600 bps Min: 0 167
<39> Encoder Selection 500k bps/19200 bps Max: 3
1M bps/38400 bps
1M bps/38400 bps
F1-63 VIt CLVv CLV/PM Default: 0
(2DEH) PG-E3 R Track Selection 0: Disabled m;nx(; 167
1: Enabled :

<5> Default setting is determined by the control mode (A1-02).
<34> Setting range is 1to 15000 ppr when the drive is set for CLV/PM.
<39> Available in drive software versions PRG: 7016 and later.

m F3: Digital Input Card (DI-A3)

No.(Addr.) Name Description Setting Page
0: BCD, 1% units
1: BCD, 0.1% units
2: BCD, 0.01% units
3: BCD, 1 Hz units
4: BCD, 0.1 Hz units
’ Default: 0
F3-01 . . 5: BCD, 0.01 Hz units .
DI-A3 Option Card Input Selection ’ X . . . Min: 0 167
(390H) Pt pu " 6 BCD customized setting (5 digit), 0.02 Hz units Mo
7: Binary input :
The unit and the setting range are determined by F3-03.
F3-03 = 0: 255/100% (-255 to +255)
F3-03 = 1: 40961/100% (-4095 to +4095)
F3-03 = 2: 30000/100% (-33000 to +33000)
When the digital operator units are set to be displayed in Hertz or user-set units (01-03 = 2 or 3),
the units for F3-01 are determined by parameter 01-03.
. Default: 2
F3-03 DI-A3 Option Card Data Length . . Y
(3B9H)  Selection 8 bit Min: 0 168
12 bit Max: 2
16 bit
m F4: Analog Monitor Card (AO-A3)
No.(Addr.) Name | Description Setting Page
r
Fa-01 i All Modes Default: 102
Terminal V1 Function Selection . . . . . Min: 000 168
(391H) ! unett ! Sets the monitor signal for output from terminal V1. Set this parameter to the last three digits of MLX' 999
the desired U D -M M monitor. Some U parameters are available only in certain control modes. .
Fa-02 Default: 100.0%
. . (]
392H
(392H) Terminal V1 Gain 1 All Modes Min: -999.9% 168
| Sets the gain for voltage output via terminal V1. Max: 999.9%
r
F4-03 1 All Modes Default: 103
' Terminal V2 Function Selecti T ) ) o Min: 000 168
(393H) ermina unction sefection Sets the monitor signal for output from terminal V2. Set this parameter to the last three digits of Mlar)|<' 999
the desired U D -M M monitor. Some U parameters are available only in certain control modes. .
F4-04 Default: 50.0%
1 50.0%
394H
(394H) Terminal V2 Gain 1 All Modes Min: -999.9% 168
| Sets the gain for voltage output via terminal V2. Max: 999.9%
F4-05
Default: 0.0%
395H
B9 erminal v1 Bias 1 All Modes Min: -999.9% 168
| Sets the amount of bias added to the voltage outputvia terminal V1. Max: 999.9%
F4-06
Default: 0.0%
396H
( ) Terminal V2 Bias 1 All Modes Min: -999.9% 168
Sets the amount of bias added to the voltage outputvia terminal V2. Max: 999.9%
. . Default: 1
F4-07 Terminal V1 Signal Level Min'uo 169
(397H) Selection 1 All Modes Max: 1
) ) 0:0to 10V Default: 1
F4-08 Termlr\al V2 Signal Level 1:-10to 10 V Min: 0 169
(398H) Selection
Max: 1
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m F5: Digital Output Card (DO-A3)

No.(Addr.)

F5-01
(399H)

F5-02
(39AH)

F5-03
(39BH)

F5-04
(39CH)

F5-05
(39DH)

F5-06
(39EH)

F5-07
(39FH)

F5-08
(3A0H)

F5-09
(3A1H)

Name

Terminal P1-PC Output Selection

Terminal P2-PC Output Selection

Terminal P3-PC Output Selection

Terminal P4-PC Output Selection

Sets the function for contact output terminals M1-M2, M3-M4, and photocoupler output
terminals P1 through P6.

Terminal P5-PC Output Selection

Terminal P6-PC Output Selection

Terminal M1-M2 Output Selection

Terminal M3-M4 Output Selection

DO-A3 Output Mode Selection

Description

Output terminals are each assigned separate output functions.
Binary code output
Use output terminal functions selected by parameters F5-01 through F5-08.

m F6: Communication Option Card

For more details on a specific option card, refer to the instruction manual for the option card.

No.(Addr.)

F6-01
(3A2H)

F6-02
(3A3H)

F6-03
(3A4H)

F6-04
(3A5H)

F6-06
(3ATH)

F6-08
(36AH)
<1>

F6-35
(3DOH)

F6-36
(3D1H)

Name

Operation Selection after
Communications Error

External Fault from
Communication Option Detection
Selection

o

External Fault from
Communication Option Operation
Selection

bUS Error Detection Time

Description

Ramp to stop. Decelerate to stop using the deceleration ramp in C1-02.
Coast to stop.

Emergency Stop. Decelerate to stop using the deceleration ramp in C1-09.
Alarm only.

: Always detected
: Detection during run only

Ramp to stop. Decelerate to stop using the deceleration ramp in C1-02.
Coast to stop.

Emergency Stop. Decelerate to stop using the deceleration ramp in C1-09.
Alarm only.

Sets the delay time for error detection if a bus error occurs.

Torque Limit Selection from

Communications Option 0:
1

Reset Communication Parameter

VIt CLV ] CLV/IPM

Disabled. Torque limit from option card disabled.
Enabled. Torque limit from option card enabled.

0: Communication-related parameters (F6-D D) are not reset when the drive is initialized using

A1-03.

1: Reset all communication-related parameters (F6-D D) when the drive is initialized using

A1-03.

CANopen Node ID

Sets the node address.

CANopen Communication Speed

W ~NoO U WN RO

ANMode~"B

:Auto-detection
: 10 kbps
120 kbps
150 kbps

125 kbps

1250 kbps
1500 kbps
: 800 kbps
: 1 Mbps

<1> Parameter setting value is not reset to the default value when the drive is initialized.

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual

B.3 Parameter Table

Setting Page
Default: 0
Min: 0 169
Max: 161

Default: 1
Min: 0 169
Max: 161

Default: 2
Min: 0 169
Max: 161

Default: 4
Min: 0 169
Max: 161

Default: 6
Min: 0 169
Max: 161

Default: 37
Min: 0 169
Max: 161

Default: F
Min: 0 169
Max: 161

Default: F
Min: 0 169
Max: 161

Default: 0
Min: 0 169
Max: 2

Setting Page

Default: 1
Min: 0 169
Max: 3

Default: 0
Min: 0 170
Max: 1

Default: 1
Min: 0 170
Max: 3

Default: 2.0 s
Min: 0.0 s
Max: 5.0 s

Default: 0
Min: 0 170
Max: 1

Default: 0
Min: 0 170
Max: 1

Default: 0
Min: 0
Max: 126

Default: 6
Min: 0
Max: 8

335

Parameter List



B.3 Parameter Table

¢ H: Multi-Function Terminals
H parameters assign functions to the multi-function input and output terminals.

m H1: Multi-Function Digital Inputs

No.(Addr.) Name Description Setting Page

H1-03 Default: <19>

(400H) Terminal S3 Function Selection Min: 3 171
Max: 79

H1-04 Default: <19>

(401H) Terminal S4 Function Selection Min: 3 171
Max: 79

H1-05 Default: <19>

(402H) Terminal S5 Function Selection Min: 3 171
Max: 79

Assigns a function to the multi-function digital inputs.

H1-06 . ) . Refer to page 336 to page 337 for a description of setting values. Default: <19>

(403H) Terminal S6 Function Selection Note: Unused terminals should be set to F. Min: 3 171
Max: 79

H1-07 Default: <19>

(404H) Terminal S7 Function Selection Min: 3 171
Max: 79

H1-08 Default: F

(405H) Terminal S8 Function Selection Min: 3 171
Max: 79

<19> With the speed reference priority d1-18 is setto 0 or 3, the default settings for parameters H1-03 to H1-07 governing input terminals S3 to S7
are: 24, 14, 3, 4, and 5 respectively. When d1-18 is setto 1 or 2, the default settings for H1-03 to H1-07 become 50, 54, 51, 53, and F
respectively.

H1 Multi-Function Digital Input Settings

H1-DD . it
Setting Function Description Page

3 Multi-Step Speed Reference 1 171

4 Multi-Step Speed Reference 2 When input terminals are set to Multi-Step Speed References 1 through 3, switching combinations of those m

5 Multi-Step Speed Reference 3 terminals will create a multi-step speed sequence using the speed references set in d1-01 through d1-08. 171

6 Jog reference selection Closed: Jog frequency reference (d1-17) selected. 171
The Jog frequency can be used when the speed reference selection is not assigned to input terminals (b1-01 @ 1)
and the speed reference priority is set to use the multi-step speed reference (d1-18 = 0 or 3).

7 Accel/decel Ramp Selection 1 Used to switch between accel/decel ramp 1 (set in C1-01, C1-02) and accel/decel ramp 2 (set in C1-03, C1-04). 171
When combined with another input terminal set for **Accel/Decel ramp 2* (H1-DD = 1A), the drive can also
switch between accel/decel ramp 3 (set in C1-05, C1-06) and accel/decel ramp 4 (set in C1-07, C1-08).

8 Baseblock Command (N.O.) 172
Closed: No drive output

9 Baseblock Command (N.C.) 172
Open: No drive output

F Not Used (Through Mode . . . . . . . . . 172

( 1o ) Select this setting when using the terminal in a pass-through mode. The terminal does not trigger a drive function

but can be used as digital input for the controller the drive is connected to.

14 Fault Reset 172
Closed: Resets faults if the cause is cleared and the Up/Down command is removed.

15 Emergency Stop (N.O.) 172
Closed: Decelerates to stop at the Emergency Stop ramp set to C1-09.

16 Motor 2 Selection 173

! Open: Motor L(E1-MM, E3-AM)

Closed: Motor 2 (E2-MM, E4-MM)

17 Emergency Stop (N.C.) 172
Open: Decelerates to stop at the Emergency Stop ramp set to C1-09.

18 Ti F tion | t . . . R . . . . 173

fmer Function fnpu Triggers the timer set up by parameters b4-01 and b4-02. Must be set in conjunction with the timer function output

(H2-DD = 12).

1A Accel/decel Ramp Selection 2 173

Used in conjunction with an input terminal set for “Accel/decel ramp selection 1” (H1-DD = 7), and allows the
drive to switch between accel/decel ramp 3 and 4.
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ni-nn
Setting

20 to 2F

51

52

53

54

55

56

57

58

5C

67

79

Function

External Fault

Nominal Speed

Intermediate Speed

Releveling Speed

Leveling Speed

Inspection Operation

Rescue Operation

Motor Contactor Feedback

High Speed Limit (Up)

High Speed Limit (Down)

Floor Sensor

Communications Test Mode

Brake Feedback

20: N.O., Always detected, ramp to stop
21: N.C., Always detected, ramp to stop

H1 Multi-Function Digital Input Settings

22: N.O., During run, ramp to stop
23: N.C., During run, ramp to stop

24: N.O., Always detected, coast to stop
25: N.C., Always detected, coast to stop

26: N.O., During run, coast to stop
27: N.C., During run, coast to stop

28: N.O., Always detected, Emergency Stop
29: N.C., Always detected, Emergency Stop
2A: N.O., During run, Emergency Stop
2B: N.C., During run, Emergency Stop

Description

2C: N.O., Always detected, alarm only (continue running)
2D: N.C., Always detected, alarm only (continue running)
2E: N.O., During run, alarm only (continue running)
2F: N.C., During run, alarm only (continue running)

Closed:

Closed:

Closed:

Closed

Closed:

Closed:

Activates the nominal speed (d1-19).

Activates the Intermediate Speed (d1-20).

Activates the Releveling Speed (d1-23).

: Activates the Leveling Speed (d1-26).

Activates Inspection operation using the speed set in d1-24.

Activates rescue operation.

Used for motor contactor supervision and fault detection.

Closed: Uses the leveling speed as the maximum speed when going up.

Closed: Uses the leveling speed as the maximum speed when going down.

\Zii

Closed: Initiate Direct Landing (S5-10 = 1)

] CLV/IPM

B.3 Parameter Table

Tests the MEMOBUS/Modbus RS-485/422 interface. Displays “PASS” if the test completes successfully.

Used for brake supervision and detection of incorrect operation.

m H2: Multi-Function Digital Outputs

No.(Addr.)

H2-01
(40BH)

H2-02
(40CH)

H2-03
(40DH)

H2-04
(40EH)

H2-05
(40FH)
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Name

Terminals M1-M2 Function
Selection (relay)

Terminals M3-M4 Function
Selection (relay)

Terminals M5-M6 Function
Selection (relay)

Terminal P1-C1 Function
Selection (photocoupler)

Terminal P2-C2 Function
Selection (photocoupler)

Refer to H2 Multi-Function Digital OutputSettings on page 338 for a description of setting

values.

Description

Page
173
174
174
174
174
174
174
175
Setting Page

Default: 50

Min: 0 175

Max: 161

Default: 51

Min: 0 175

Max: 161

Default: 6

Min: 0 175

Max: 161

Default: 37

Min: 0 175

Max: 161

Default: F

Min: 0 175

Max: 161
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B.3 Parameter Table

H2 Multi-Function Digital Output Settings
nz-nn

Setting Function Description Page
0 During Run 175
Closed: An Up/Down command is active or voltage is output.
Z Speed . L . 176
€ro spee Open: Output speed is above the minimum output speed set in E1-09.
Closed: Output speed is below the minimum output speed set in E1-09.
2 Speed Agree 1 176
Closed: Output speed equals the speed reference (plus or minus the hysteresis set to L4-02).
3 User-set Speed Agree 1 176
Closed: Output speed and speed reference equal L4-01 (plus or minus the hysteresis set to L4-02).
4 Speed Detection 1
Closed: Output speed is less than or equal to the value in L4-01 with hysteresis determined by L4-02.
5 Speed Detection 2 177
Closed: Output speed is greater than or equal to the value in L4-01 with hysteresis determined by L4-02.
6 Drive Ready 178
Closed: Power up is complete and the drive is ready to accept an Up/Down command.
7 DC Bus Undervoltage 178
Closed: DC bus voltage is below the Uv trip level set in L2-05.
8 During Baseblock (N.O.) 178
Closed: Drive has entered the baseblock state (no output voltage).
9 Speed Reference S . . . 178
peed Reterence source Open: The speed reference is supplied by an external reference (set in b1-01).
Closed: Digital operator supplies the speed reference.
A Up/Down Command Source . . . 178
pibow u Open: The Up/Down command is supplied by an external reference (set in b1-02).
Closed: Digital operator supplies the Up/Down command.
B Torque Detection 1 178
Closed: An overtorque or undertorque situation has been detected.
Fault 178
Closed: Fault occurred.
F Not used (Through Mode) 179
Set this value when using the terminal in the pass-through mode.
10 Minor Fault 179
Closed: An alarm has been triggered, or the IGBTs have reached 90% of their expected life span.
Fault Reset Command Active 179
Closed: A command has been entered to clear a fault via the input terminals or from the serial network.
12 Timer Output 179
Closed: Timer output.
13 Speed Agree 2 179
Closed: When drive output frequency equals the speed reference +L.4-04.
14 User-set Speed Agree 2 179
Closed: When the drive output speed is equal to the value in L4-03 +L4-04.
15 Speed Detection 3 180
Closed: When the drive output speed is less than or equal to the value in L4-03 +L.4-04.
16 Speed Detection 4 180
Closed: When the output speed is greater than or equal to the value in L4-03 +L4-04.
Torque Detection 2 178
Closed: Overtorque or undertorque has been detected.
1A During Down Direction 181
Closed: Drive is running in the down direction.
1B During Baseblock 2 (N.C.) 181

Open: Drive has entered the baseblock state (no output voltage).
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H2-DD
Setting

1Cc

1D

1E

1F

20

2F

30

33

37

47

4E

50

51

52

53

54

55

58

60

61

100 to 161

Function

Motor 2 Selection

During Regeneration

Reset Enabled

Motor Overload Alarm (oL1)

Drive Overheat Pre-alarm (oH)

Maintenance Period

During Torque Limit

Within Position Lock Bandwidth

During Frequency Output

Input Phase Loss

Braking Transistor Fault (rr)

Brake Control

Output Contactor Control

Door Zone Reached

Not Zero Speed

Light Load Direction

Light Load Direction Detection
Status

Safe Disable Status

Internal Cooling Fan Alarm

Motor Pole Search Status

Function 0 to 61 with Inverse Output

B.3 Parameter Table

H2 Multi-Function Digital Output Settings

Description
VIt CLV L] CLV/PM
Open: Motor 1 is selected
Closed: Motor 2 is selected
VIt CLV ] CLV/PM

Closed: Motor is operated in regenerative mode.

Closed: An automatic reset is performed

Closed: oL1 is at 90% of its trip point or greater. An oH3 situation also triggers this alarm.

Closed: Heatsink temperature exceeds the parameter L8-02 value.

Closed: Cooling fan, electrolytic capacitors, IGBTS, or the soft charge bypass relay may require maintenance.

VIt CLV B CLV/PM
Closed: When the torque limit has been reached.
V/f CLV ] CLV/PM

Closed: Position deviation is within the Position Lock Bandwidth.

Open: Either the drive has stopped or baseblock, DC Injection Braking, or Initial Excitation is being performed.
Closed: Drive is running the motor (not in a baseblock state and DC Injection is not being performed).

Closed: Input phase loss has occurred
Open: Normal operation (no phase loss detected)

Closed: The built-in dynamic braking transistor failed.
Note: This function is not available in models CIMR-LD2A0145 to 2A0415, 4A0075 to 4A0216.

Close: Release brake
Open: Apply brake

Closed: Close output contactor

Closed: Indicates that the door zone has been reached.

Closed: Speed is greater than the zero speed level set to S1-01
Open: Operating at zero speed level

Closed: Light load direction is up
Open: Light load direction is down

Closed: Ready for Light Load Direction Search
Open: Light Load Detection in progress

Closed: Safe Disable terminals H1-HC and H2-HC are open, drive is in a baseblock state
Open: Safe Disable terminals H1-HC and H2-HC are closed (normal operation)

Closed: Internal cooling fan alarm

\Zii CLV B CLV/IPM

Closed: Motor pole search successful

Inverts the output switching of the multi-function output functions.
Sets the last two digits of 100 to reverse the output signal of that specific function.
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181

181

181

181

181

181

182

182

182

182

182

182

182

182

182

182

182

183

183

183

183
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m H3: Multi-Function Analog Inputs

No.(Addr.)

H3-01
(410H)

H3-02
(434H)

H3-03
(411H)

H3-04
(412H)

H3-09
(417H)

H3-10
(418H)

H3-11
(419H)

H3-12
(41AH)

H3-13

(41BH)

H3-16
(2FOH)

H3-17
(2F1H)

H3-Mn
Setting

14

1F

Name

Terminal Al Signal Level
Selection

Terminal A1 Function Selection

Terminal Al Gain Setting

Terminal Al Bias Setting

Terminal A2 Signal Level
Selection

Terminal A2 Function Selection

Terminal A2 Gain Setting

Terminal A2 Bias Setting

Analog Input Filter Time Constant

Offset for Terminal Al

Offset for Terminal A2

Function

Speed Reference Bias

Description Setting
Default: 0
0:0to 10V m‘;xol
1:-10to 10V .
Default: 0
Min: 0
Sets the function of terminal A1. Max: 1F

Default: 100.0%

Min: -999.9%

Sets the level of the inputvalue selected in H3-02 when 10 V is input at terminal Al. Max: 999.9%

Default: 0.0%
Min: -999.9%

Sets the level of the inputvalue selected in H3-02 when 0 V is input at terminal Al. Max: 999.9%

Default: 0
0:0to 10V m;’;%
1:-10 to 10 V :

Default: 0

Min: 0
Sets the function of terminal A2. Max: 1F

Default: 100.0%

Min: -999.9%

Sets the level of the inputvalue selected in H3-10 when 10 V is input at terminal A2. Max: 999.9%

Default: 0.0%
Min: -999.9%

Sets the level of the inputvalue selected in H3-10 when 0 V is input at terminal A2. Max: 999.9%

Default: 0.03 s

(value added to input signal when multiple

analog terminals supply the speed reference)

Auxiliary Speed Reference 1 (used as a second

speed reference)

Auxiliary Speed Reference 2 (used as third

speed reference)

Torgue Compensation (load cell input)

Not used (Through Mode)

m H4: Analog Outputs

No.(Addr.)

H4-01
(41DH)

H4-02
(41EH)

H4-03
(41FH)
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Name

Terminal FM Monitor Selection

Terminal FM Gain

Terminal FM Bias

Min: 0.00 s
Sets a primary delay filter time constant for terminals A1 and A2. Used for noise filtering. Max: 2.00 s
Default: 0
Min: -500
Applies an offset to analog input Al. Can be used for zero adjustment of the analog input. Max: 500
Default: 0
Min: -500
Applies an offset to analog input A2. Can be used for zero adjustment of the analog input. Max: 500
H3 Multi-Function Analog Input Settings
Description
10 V = E1-04 (maximum output frequency)
10 V = E1-04 (maximum output frequency)
10 V = E1-04 (maximum output frequency)
VIt CLV n CLV/PM
10 V = Motor rated torque
Sets this value when using the terminal in the pass-through mode.
Description Setting
| Default: 102
Selects the data o be output through multi-function analog output terminal FM. Min: 000

Set the desired nlonitor parameter to the digits available in UD -M . For example, enter “103” Max: 999

for U1-03.
| IH 1111

Sets the signal level at terminal FM that is equal to 100% of the selected monitor value.

. LIH THHTH T H T

Sets the signal level at terminal FM that is equal to 0% of the selected monitor value.

Max: 999.9%

1Defau|t: 0.0%
Min: -999.9%

Max: 999.9%
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B.3 Parameter Table

No.(Addr.) Name Description Setting Page
TLULULLLL I T
(4201) Terminal AM Monitor Selection Selects the data o be output through multi-function analog output terminal AM. Min: 000 186
Set the desired monitor parameter to the digits available in UD - T. For example, enter “103” Max: 999
for U1-03.
H4-05
(421H) Default: 50.0%
Terminal AM Gain Min: -999.9% 186
Sets the signal level at terminal AM that is equal to 100% of the selected monitor value. Max: 999.9%
H4-06
o HHHBHHBHHHB! oo
Terminal AM Bias - Min: -999.9% 186
Sets the signal level at terminal AM that is equal to 0% of the selected monitor value. Max: 999.9%
. . Default: 0
H4-07 Terminal FM Signal Level Meinafuo 188
(423H) Selection 0:0to 10V Max.' 1
1:-10to 10 V :
. . i Default: 0
H4-08 Terminal AM Signal Level L Min'uo 188
(424H) Selection 0:0to 10 V Max-' 1
1:-10 to 10 V !

m H5: MEMOBUS/Modbus Serial Communication

No.(Addr.) Name Description Setting Page
H5-01 Default: 1
(425H) Drive Node Address Min: 0 372

Selects drive station node number (address) for MEMOBUS/Modbus terminals R+, R-, S+, S-

<14> : Max: FF
Cycle power for the setting to take effect. ax
0: 1200 bps
1: 2400 bps
2: 4800 bps
Default: 3
(I:ZS(-S(LZ) Communication Speed Selection j ?lgggobgi)s mlalog 372
5: 38400 bps .
6: 57600 bps
7: 76800 bps
8: 115200 bps
Cycle power for the setting to take effect.
Default: 0
H5-03 S . . : i .
Communication Parity Selection 0: No parlty_ Min: 0 372
(427H) 1: Even parity Max: 2
2: Odd parity :
Cycle power for the setting to take effect.
H5-04 Stopping Method After Ramp to stop 'E)Aﬁ;a_u(l)t: 8 372
(428H) Communication Error (CE) Coast to stop Max.' 3
Emergency Stop :
Alarm only
H5-05 Communication Fault Detection '?A?:]a_utl)t: ! 373
(429H) Selection 0: Disabled Max-' 1
1: Enabled. If communication is lost for more than two seconds, a CE fault will occur. .
H5-06 ) ) o Default: 5ms
(42AH) Drive Transmit Wait Time Min: 5 ms 373
Sets the wait time between receiving and sending data. Max: 65 ms
Default: 1
H5-07 . R
RTS Control Select . . Min: 0 373
(42BH) ontrot Sefection 0: Disabled. RTS is always on. Mlar;_ 1
1: Enabled. RTS turns on only when sending. !
H5-09 Communication Fault Detection '?Ai:]a_u(l)té)zs'o s 373
(435H) Time Sets the time required to detect a communications error. Adjustment may be needed when Max.' 1'0 0s
networking several drives. T
. . Default: 0
H5-10 Unit Selection for MEMOBUS/ Min'UO a7
(436H) Modbus Register 0025H 0: 0.1 V units Max: 1
1: 1V units :
H5-11 Communications ENTER Function '?Aei:]afu(l)t: 0 374
(43CH) Selection 0: Drive requires an Enter command before accepting any changes to parameter settings. Max.' 1

1: Parameter changes are activated immediately without the Enter command.

<14> If this parameter is set to 0, the drive will be unable to respond to MEMOBUS/Modbus commands.
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¢ L: Protection Functions

L parameters provide protection to the drive and motor, including control during momentary power loss, Stall
Prevention, frequency detection, fault reset, overtorque detection, torque limits, and other types of hardware protection.

m L1: Motor Protection

No. (Addr.) Name | Description Setting Page
1
| All Modes
L1-01 Motor Overload Protection 0: Disabled De:fa-xult. <5>
(480H) Selection 1: Ge_neral pL_erose motor (sftandard fan cooled) Min: 0 189
2:Drive dedicated motor with a speed range of 1:10 Max: 5

3:Vector motor with a speed range of 1:100
5:PM motor with constant torque characteristics

1 .
Default: 1.0 min
(IZ;(:_'Z) Motor Overload Protection Time 1 All Modes Min: 0.1 min 191
| Sets the motor thermal overload protection (oL1) time. Max: 5.0 min
1
L1-13 Continuous Electrothermal 1 All Modes '\D/leifnafu(l)t: ! 191
(46DH) Operation Selection 0: Disabled Max-' 1
1: Enabled :
<5> Default setting is determined by the control mode (A1-02).
m L2: Undervoltage Detection
No. (Addr.) Name Description Setting Page
L2-05 Undervoltage Detection Level De_fault: <9> <15>
(489H) (uv) Min: 150 Vdc 191
Sets the DC bus undervoltage trip level. Max: 210 Vdc <9>
<9> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<15> Default setting value is dependent on the setting for the input voltage (E1-01).
m L3: Stall Prevention
No. (Addr.) Name Description Setting Page
V/f CLV ] CLV/PM Default: 1
(IZ;:O;) itcillﬂz:z\t/ieor:]tlon Selection during Disabled. Min: 0 192
General purpose. Acceleration is paused as long as the current is above the L3-02 setting. Max: 2

Intelligent. Accelerate in the shortest possible time without exceeding the L3-02 level.

Default: <16>

L3-02 SlaIIIPrev_entlon Level during V/f CLVv ] CLV/PM Min: 0% 192
(490H) Acceleration Used when L3-01 = 1 or 2. 100% is equal to the drive rated current. Max: 150% <16>
V/if CLV L] CLV/PM .
L3-05 Stall Prevention Selection during . . De_fault. !
(493H) RuUn Disabled. Drive runs at a set frequency. A heavy load may cause speed loss. Min: 0 193
Decel time 1. Uses the deceleration ramp set to C1-02 while Stall Prevention is performed. Max: 2

Decel time 2. Uses the deceleration ramp set to C1-04 while Stall Prevention is performed.

Default: <16>
(Izg;?_?) Stall Prevention Level during Run it CLv B CLVIPM Min: 30% 193

Enabled when L3-05 is setto 1 or 2. 100% is equal to the drive rated current. Max: 150% <16>

<16> The setting value is dependent on the setting for the carrier frequency reduction (L8-38).

m L4: Speed Detection

No. (Addr.) Name | Description Setting Page
L4-01 Default: 0.0%
(499H) Speed Agreement Detection Level Min: 0.0% 193
| All Modes Max: 100.0%
L4-01 sets the speed detection level for digital output functions H2-DD =3, 4, 5. Default: 4.0%
(z:AOHZ) Speed Agreement Detection Width L4-02 sets the hysteresis or allowable margin for speed detection. Min: 0.0% 193
Max: 40.0%
- 0,
L4-03 Speed Agreement Detection Level Default: 0.0%
(49BH) +1) Min: -100.0% 193
1 All Modes Max: 100.0%

L4-03 sets the speed detection level for digital output functions H2-DD = 13, 14, 15, 16.

L4-04 Speed Agreement Detection Width L 4-04 sets the hysteresis or allowable margin for speed detection. Default: 4.0%

Min: 0.0% 193
(49CH)  (+/) Max: 40.0%
. Default: 0
L4-05 Speed Reference Loss Detection 1 Min'uO 194
(49DH) Selection 0: Stop. Drive stops when the speed reference is lost. Ma)(" 1

1:Run. Drive runs at a reduced speed when the speed reference is lost.
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No. (Addr.) Name Description Setting
L4-06 Default: 80%
in: 0,
(4C2H) Speed Reference at Reference Loss Sets the percentage of the speed reference that the drive should run with when the speed mm'_ Oi?)o/ooﬂ/
reference is lost. ax: 0%
L4-13

(4F6H) Door Zone Level

1 H /\ H H I_L ;I_ Default: 0.0%
in: 0,
Sets the door zorie speed level: The *door zome' multi-fufiction | output is closed when th Min: 0.0%

. 0,
speed falls below this level. Max: 100.0%

m L5: Automatic Fault Reset

No. (Addr.) Name
L5-01
(49EH) Number of Auto Reset Attempts
L5-02 Fault Output Operation during

(49FH) Auto Reset

L5-06 Undervoltage Fault Reset
(522H) Selection

m L6: Torque Detection

No. (Addr.) Name
(Iii-lol-li) Torque Detection Selection 1
(Iii'zoj) Torque Detection Level 1
L6-03 i i

Torque Detection Time 1
(4A3H) a o
L6-04 i i
(4A2H) Torque Detection Selection 2
L6-05 i
(4ASH) Torque Detection Level 2
(I;i-ﬁofi) Torque Detection Time 2

Description Setting
i Default: 0
. . . Min: 0
Sets the number of times the drive may attempt to reset after the following faults occur: GF, LF, Max: 10
oC, ov, 1T, oH1, oL1, oL2, oL3, oL4, UL3, UL4. .
i 1 Default: 0
. Min: 0
0:Fault output not active. Max: 1
1:Fault output active during reset attempt. .
i i Default: 0
0: Same as L5-01 condition mlar; 01
1:Always automatically reset UV1 .
Description Setting
Disabled
oL 3 detection only active during speed agree, operation continues after detection
oL 3 detection always active during run, operation continues after detection Default: 0
oL 3 detection only active during speed agree, output shuts down on an oL3 fault Min: 0
oL 3 detection always active during run, output shuts down on an oL3 fault Max: 8

UL3 detection only active during speed agree, operation continues after detection
UL3 detection always active during run, operation continues after detection
UL3 detection only active during speed agree, output shuts down on an oL3 fault
UL3 detection always active during run, output shuts down on an oL3 fault

Default: 150%

Min: 0%
Sets the overtorque and undertorque detection level. Max: 300%
Default: 0.1 s
Min: 0.0 s
Sets the time an overtorque or undertorque condition must exist to trigger torque detection 1 Max: 10.0 s
Disabled
oL 4 detection only active during speed agree, operation continues after detection
oL4 detection always active during run, operation continues after detection Default: 0
oL 4 detection only active during speed agree, output shuts down on an oL4 fault Min: 0
oL 4 detection always active during run, output shuts down on an oL4 fault Max: 8

UL4 detection only active during speed agree, operation continues after detection
UL4 detection always active during run, operation continues after detection
UL4 detection only active during speed agree, output shuts down on an oL4 fault
UL4 detection always active during run, output shuts down on an oL4 fault

Default: 150%

Min: 0%
Sets the overtorque and undertorque detection level. Max: 300%
Default: 0.1 s
Min: 0.0 s
Sets the time an overtorque or undertorque condition must exist to trigger torque detection 2. Max: 10.0 s
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m L7: Torque Limit

No. (Addr.) Name
L7-01 Lo
(4ATH) Forward Torque Limit
L7-02 _—
(4A8H) Reverse Torque Limit
L7-03 Forward Regenerative Torque

(4A9H) Limit

L7-04 Reverse Regenerative Torque
(4AAH) Limit

L7-16

Torque Limit Process at Start
(44DH) que Limi

m L8: Drive Protection

No. (Addr.) Name
L8-02
(4AEH) Overheat Alarm Level
L8-03 Overheat Pre-Alarm Operation
(4AFH) Selection
L8-05 Input Phase Loss Protection
(4B1H) Selection
L8-06 .
(4B2H) Input Phase Loss Detection Level
L8-07 Output Phase Loss Protection
(4B3H) Selection
L8-09 Output Ground Fault Detection
(4B5H) Selection
L8-10 Heatsink Cooling Fan Operation
(4B6H) Selection
L8-11 Heatsink Cooling Fan Off Delay
(4B7H) Time
L8-12 . .
(4B8H) Ambient Temperature Setting
oL2 (drive overload)
L8-15 L .
Characteristics Selection at Low
(4BBH)
Speeds
L8-27
Overcurrent Detection Gain
(4DDH) vereu ! !
L8-29 Current Unbalance Detection

(4DFH) (LF2)

344

Description

vir I oov W cov I cuvewm

Sets the torque limit value as a percentage of the motor rated torque. Four individual quadrants
can be set.

Output Torque
Positive Torque

L7-01
L7-04 Motor
Regeneration r/min
REV- FWD
Regeneration
L7-03
L7-02 )
Negative Torque
VIf CLv [ ] CLV/PM
0: Disabled
1: Enabled

Description

An overheat alarm will occur if the heatsink temperature exceeds the level set in L8-02.

0: Ramp to stop. A fault is triggered.

1: Coast to stop. A fault is triggered.

2: Emergency Stop. Decelerate to stop using the deceleration ramp in C1-09. A fault is
triggered.

3: Continue operation. An alarm is triggered.

Selects the detection of input current phase loss, power supply voltage imbalance, or main
circuit electrolytic capacitor deterioration.

Disabled

Enabled always

Enabled during operation

Enabled during constant speed

When ripple is observed in the DC bus, expansion of the input bias is calculated and becomes
the input phase if the difference between the max and minimum values of the ripple are greater
than L8-06.

Detection Level = 100% = Voltage class x V2(determines standards for setting values)

Disabled
Enabled (triggered by a single phase loss)
Enabled (triggered when two phases are lost)

=]

: Disabled
Enabled

=

During run only. Fan operates only during run and for L8-11 seconds after stop.
Fan always on. Cooling fan operates whenever the drive is powered up.
Temperature controlled operation.

Sets a delay time to shut off the cooling fan after the Up/Down command is removed when L8
10 = 0.

Enter the ambient temperature. This value adjusts the oL2 detection level.

0: No oL2 level reduction below 6 Hz.
1: oL2 level is reduced linearly below 6 Hz. It is halved at 0 Hz.

\i CLV ] CLV/IPM

Sets the gain for overcurrent detection as a percentage of the motor rated current. Overcurrent is
detected using the drive’s overcurrent level or the value set to L8-27, whichever is lower.

vi [l oov I cov I cuewm

0: Disabled
1: Enabled
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Setting

Default: 300%
Min: 0%
Max: 300%

Default: 300%
Min: 0%
Max: 300%

Default: 300%
Min: 0%
Max: 300%

Default: 300%
Min: 0%
Max: 300%

Default: 1
Min: 0
Max: 1

Setting

Default: <4>
Min: 50°C
Max: 150°C

Default: 3
Min: 0
Max: 3

Default: 1
Min: 0
Max: 3

Default: <4>
Min: 0.0%
Max: 50.0%

Default: 0
Min: 0
Max: 2

Default: 1
Min: 0
Max: 1

Default: 0
Min: 0
Max: 2

Default: 60 s
Min: 0's
Max: 300 s

Default: 40°C
Min: -10°C
Max: 50°C

Default: 1
Min: 0
Max: 1

Default: 300.0%
Min: 0.0%
Max: 300.0%

Default: 1
Min: 0
Max: 1
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No. (Addr.)

L8-35
(4ECH)
<1>

L8-38
(4EFH)

L8-39
(4FOH)

L8-55

(45FH)

L8-62
(529H)

L8-77
(61EH)

L8-88
(2F5H)

Name

Installation Selection

Automatic Torque Boost Selection

Reduced Carrier Frequency

Internal Braking Transistor
Protection

Operation Selection at Input Phase
Loss

Oscillation Suppression

Safe Disable Operation Mode

Description

All Modes

0: 1P20 enclosure drive

2: NEMA Type 1enclosure drive
All Modes

Torque Boost increases the output current limit while decreasing the carrier frequency when the
output current exceeds a certain value.
0: Disabled
3: Enabled
All Modes

Sets the reduced carrier frequency used by the Torque Boost function.

All Modes

0: Disabled. L8-55 should be disabled when using a regen converter or an optional braking unit.

1: Protection enabled.

All Modes

Sets stopping method when a Input phase loss fault (PF) occurs. See parameter L8-05.
0:Ramp to Stop - Decelerate to stop using the deceleration ramp in C1-02.

1:Coast to Stop

2:Emergency Stop - Decelerate to stop using the deceleration ramp in C1-09.
3:Alarm only - Drive continues operation.

All Modes

Used to suppress speed oscillations that occur with an unloaded motor and that have the same
frequency as the output frequency.

All Modes

0: Mode 0
1: Mode 1

<1> Parameter setting value is not reset to the default value when the drive is initialized.
<4> Default setting is determined by the drive model (02-04).

¢ n: Advanced Performance Set-Up

B.3 Parameter Table

Setting

Default: <4>
Min: 0
Max: 2

Default: 0
Min: 0
Max: 3

Default: 3.0 kHz
Min: 1.0 kHz
Max: 15.0 kHz

Default: 1
Min: 0
Max: 1

Default: 1
Min: 0
Max: 3

Default: 0
Min: -100
Max: 100

Default: 1
Min: 0
Max: 1
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The n parameters are used to adjust more advanced performance characteristics such as speed feedback detection, Online
Tuning for motor line-to-line resistance, and PM motor control tuning.

m n2: Speed Feedback Detection Control (AFR) Tuning

No. (Addr.)

n2-01
(584H)

n2-02
(585H)

n2-03
(586H)

Name

Speed Feedback Detection Control
(AFR) Gain

Speed Feedback Detection Control
(AFR) Time Constant 1

Speed Feedback Detection Control
(AFR) Time Constant 2

Sets the internal speed feedback detection control gain in the automatic frequency regulator
(AFR).
If hunting occurs, increase the set value. Ifresponse is low, decrease the set value.

VI CLV B CLV/PM

Sets the time constant used for speed feedback detection control (AFR).

m n5: Inertia Compensation

No. (Addr.)

n5-01
(5BOH)

n5-02
(5B1H)

n5-03
(5B2H)

n5-07
(170H)

n5-08
(171H)

Name

Inertia Compensation Selection

Motor Acceleration Time

Inertia Compensation Gain

Speed Feedback Compensation
Selection

Speed Feedback Compensation
Gain (P)

VI CLV L] CLV/PM
Sets the AFR time constant to be used during regen.
Description
CLV B CLV/PM
VIf CLV B CLV/PM
Sets the time required to accelerate the motor at 100% torque from 0 to the nominal speed.
VI CLV B CLV/PM
Sets the ratio between motor and load inertia. Lower this setting if overshoot occurs at the end
of acceleration.
VI CLV B CLV/PM
Disabled
Enabled
Test Mode
VIt CLV ] CLV/PM

Sets the proportional gain for the Speed Feedback Compensation.

<4> Default setting value is dependent on the drive model (02-04).
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Setting

Default: 1.00
Min: 0.00
Max: 10.00

Default: 50 ms
Min: 0 ms
Max: 2000 ms
Default: 750 ms
Min: 0 ms
Max: 2000 ms

Setting

Default: 0
Min: 0
Max: 1

Default: <4>
Min: 0.001 s
Max: 10.000 s

Default: 1.00
Min: 0.00
Max: 100.00

Default: 1
Min: 0
Max: 2

Default: 12.00
Min: 0.00
Max: 300.00
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® n6: Online Tuning

No. (Addr.) Name Description Setting Page
ANHOVIE CL" B A clv/ipmH 1 Default: 2
né-01 Online Tuning Selection 0: Disabled Min: 0 207
(570H) o ) ) ) :
1: Line-to-line resistance tuning Max: 2

2: Voltage correction.

16-05 Default: 1.0
Online Tuning Gain . . . . . Min: 0.1 207
(5C7H) Decrease this setting for motors with a relatively large rotor time constant. Max: 50.0
If overload occurs, increase this setting slowly in increments of 0.1. U
m n8: PM Motor Control Tuning
No. (Addr.) Name Description Setting Page
n8-01 ; clv ; CLV/IPM Default: 50%
Initial Polarity Estimation Current . . . . Min: 0% 208
(540H) Sets the current used for initial rotor position estimation as a percentage of the motor rated Max: 100%
current (E5-03). If the motor nameplate lists an “Si” value, that value should be entered here. ! °
18-02 V/f CLV CLV/PM Default: 80%
i in: 09
(541H) Pole Attraction Current Sets the current during initial polar attraction as a percentage of the motor rated current. Enter a mlar;( 01?00/ 208
high value when attempting to increase starting torque. : °
ng-29 g-Axis Current Control Gain \Zii CLv CLV/IPM '\D/Ieif:u(l)t;az(;go rad/s 209
55CH during Normal Operation . . . i
( ) uring P : Sets the g axis proportional gain for the normal control range. Max: 2000 rad/s
n8-30 g-Axis Current Control Integral VIf CLV CLV/PM 'I\D/ﬁf:ull)to :rlr?so ms 209
55DH Ti during N 10 ti L . s
( ) fme during Normal Operation Sets the g axis integral time for the normal control range. Max: 100.0 ms
ng-32 d-Axis Current Control Gain V/f CLVv CLV/IPM I?A?;a-‘u(;t;aijego rads 209
(55FH) during Normal Operation Sets the d axis proportional gain for the normal control range. Max: 2000 rad/s
. Default: 10.0
n8-33 d-Axis Current Control Integral VIt . oLV . CLV . CLV/IPM M?:UO 0 ms ms 210
560H Ti during N 10 ti L . s
( ) fme during Normal Operation Sets the d axis integral time for the normal control range. Max: 100.0 ms
n8-35 Initial Rotor Position Detection Vit . oLv . CLv . CLvIPM '?Aifnéu;t: ! 208
(562H) Selection 1: High frequency injection Max" 2

2: Pulse injection

Default: 500 Hz

(2253:) High Frequency Injection Level Vit cLv CLVIPM Min: 25 Hz 208
Sets the frequency in Hz for the superimposed signal used for superimposed harmonics. Max: 1000 Hz
vi [l oov I cov I cuvewm Default: 20.0%

ng-s7 High Frequency Injection Sets the amplitude for superimposed harmonics according to the voltage class of the motor. Min: 0.0% 208

564H Amplitude B . . ) . .
( ) P Adjust this value when there is too much or too little current as a result of the settings assigned Max: 99.9%

to motor parameters.

n8-62 VIf CLV ] CLV/PM Default: 200.0 V <9>
Output Voltage Limit . . . . Min: 0.0 V 210
(57DH) Prevents output voltage saturation. Should be set just below the voltage provided by the input Max: 230.0 V <9>
power supply.
ng8-81 High Frequency Injection during V/f CLV [ ] CLV/PM De:fa-xult: 90 Hz
(2DOH) Rescue Operation Min: 25 Hz 209
Sets the frequency used for Polar Detection Method 1 during Rescue Operation. Max: 1000 Hz
n8-82 High Frequency Injection V/f CLV L] CLV/PM Default: 15.0%
- : 010
(2D1H) Ampllt_ude during Rescue Sets the amplitude for High Frequency Injection during Rescue Operation as a percentage of the Mm'_ 0.1% 209
Operation Max: 99.9%
voltage (200 V or 400 V).
e84 vi | oov I cov I cuvem Default: 100%
. . in: 09
(2D3H) Polarity Detection Current Sets the current level (E5-03) as a percentage for detecting polarity during Initial Polarity mlar; 01?0% 209
Estimation. :
n8-86 Magnet Pole Search Error Vit . oLv . cLv . CLVIPM '?Aifnéutl)t: 0 209
(2D5H) Detection Selection 0: Disabled Ma N 1
1: Enabled X

<9> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
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m n9: Current Detection Adjustments

No. (Addr.)

n9-60
(64DH)

Name

A/D Conversion Start Delay

Description

VIt CLV/PM

Sets a delay time for starting the current signal A/D conversion. This value seldom needs to be
changed.

<4> Default setting is determined by the drive model (02-04).

¢ 0: Operator Related Parameters

The o parameters set up the digital operator displays.

m 01: Digital Operator Display Selection

B.3 Parameter Table

Setting

Default: <4>
Min: 0.0 |is
Max: 40.0 ~s

For more details on the digital operator displays, refer to Digital Operator Display Unit Selection on page 91.

No. (Addr.)

01-01
(500H)

01-02
(501H)

01-03
(502H)

01-04
(503H)

01-10
(520H)

01-11
(521H)

01-12
(739H)

01-20
(575H)

01-21
(576H)

01-22
(577H)

Name

Drive Mode Unit Monitor
Selection

User Monitor Selection after
Power Up

Digital Operator Display Unit
Selection

V /f Pattern Setting Units
User-Set Display Units Maximum
Value

User-Set Display Units Decimal

Display

Length Units

Traction Sheave Diameter

Roping Ratio

Mechanical Gear Ratio

Description

Selects the content of the last monitor that is shown when scrolling through Drive Mode
display. Enter the last three digits of the monitor parameter number to be displayed: UD-D Q

Speed reference (U1-01)

Direction

Output speed (U1-02)

Output current (U1-03)
User-selected monitor (set by 01-01)

Sets the units the drive should use to display the frequency reference and motor speed monitors.
0.01 Hz
0.01% (100% = E1-04)
r/min (calculated using the number of motor poles setting in E2-04, E4-04, or E5-04)
User-selected units (set by 01-10 and 01-11)
Elevator units 1 (speed in m/s, accel/decel rate and jerk in s)
Elevator units 2 (speed in m/s, accel/decel rate in m/s2,jerk in m/s3)
Elevator units 3 (speed in ft/min, accel/decel rate in ft/s2, jerk in ft/s3)

VI CLV L] CLV/PM
0: Hz
1: r/min

These settings define the display values when 01-03 is set to 3.
01-10 sets the display value that is equal to the maximum output frequency.
01-11 sets the position of the decimal position.

VIf CLV B CLV/PM
0: Millimeter unit
1: Inch unit

VIt CLV B CLV/PM

Sets the traction sheave diameter for display unit calculations.

VI CLV B CLV/PM
Sets the roping ratio.
11
1:2
1:3
1:4
VI CLV B CLV/PM

Sets the ratio of the gear installed for display unit calculations.

<5> Default setting is determined by the control mode (A1-02).

<20> This parameter appears when the drive displays user-set units (01-03 = 3).

<21> The control mode determines the selections available. In VV/f Control, only settings 1through 3 are permitted.

<38> Default setting and setting range changes when inches are selected for the length units (01-12 = 1). The setting range becomes 3.70 to 78.00
inches, and the default becomes 15.70 inches.
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Setting

Default: 106 (Monitor
U1-06)

Min: 105

Max: 699

Default: 1
Min: 1
Max: 5

Default: 1
Min: 0
Max: 6 <21>

Default: <5>
Min: 0
Max: 1

Default: <20>
Min: 1

Max: 60000
Default: <20>
Min: 0

Max: 3

Default: 0
Min: 0
Max: 1

Default: 400 mm <38>
Min: 100 mm
Max: 2000 mm <38>

Default: 2
Min: 1
Max: 4

Default: <5>
Min: 0.10
Max: 50.00

Page
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212
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212

212

212

213

213
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B.3 Parameter Table

m 02: Digital Operator Keypad Functions

No. (Addr.)

02-01
(505H)

02-02
(506H)

02-03
(507H)

02-04
(508H)
<1>

02-05
(509H)

02-06

(50AH)

02-09
(50DH)

Name

LO/RE Key Function Selection

STOP Key Function Selection

User Parameter Default Value

Drive Model Selection

Speed Reference Setting Method
Selection

Operation Selection when Digital
Operator is Disconnected

Reserved

Description Setting
Default: 0
0: Disabled m'”:_ol
1: Enabled. LO/RE key switches between LOCAL and REMOTE operation. ax:
Default: 0
. L . . Min: 0
0: Disabled. STOP key is disabled in REMOTE operation. Max: 1
1: Enabled. STOP key is always enabled. .
Default: 0
No change. Min: 0
Set defaults. Saves parameter settings as default values for a User Initialization. Max: 2

Clear all. Clears the default settings that have been saved for a User Initialization.

Default: Determined by

drive capacity

<1> Parameter setting value is not reset to the default value when the drive is initialized.

m 03: Copy Function

No. (Addr.)

03-01
(515H)

03-02
(516H)

Name

Copy Function Selection

Copy Allowed Selection

m 04: Maintenance Monitor Settings

No. (Addr.)

04-01
(50BH)

04-02
(50CH)

04-03
(50EH)

04-05
(51DH)

04-07
(523H)

04-09
(525H)

04-11
(510H)

348

Name
Cumulative Operation Time

Setting

Cumulative Operation Time
Selection

Cooling Fan Operation Time
Setting

Capacitor Maintenance Setting

DC bus Pre-charge Relay
Maintenance Setting

IGBT Maintenance Setting

U2, U3 Initialization

Enter the drive model. Setting required only if installing a new control board. m;‘( -_
Default: 0
0: ENTER key must be pressed to enter a speed reference. Min: 0
1: ENTER key is not required. The speed reference can be adjusted using the up and down Max: 1
arrow keys only.
Default: 0
. . - . - Min: 0
0: The drive continues operating if the digital operator is disconnected. Max: 1
1: A fault is triggered (oPr) and the motor coasts to stop. :
Description Setting
1
i All Modes
0:No action De_fault: 0
. . - Min: 0
1: Read parameters from the drive, saving them onto the digital operator. Max: 3
2: Copy parameters from the digital operator, writing them to the drive. :
3: Verify parameter settings on the drive to check if they match the data saved on the operator.
1
1 All Modes Default: 0
. L Min: 0
0: Read operation prohibited M:':)(' 1
1: Read operation allowed !
Description Setting
Default: 0
Min: 0
ets the value for the cumulative operation time of the drive in units of 10 h. Max: 9999
| Default: 0
:Logs power-on time Mm:- 01
:Logs operation time when the drive output is active (output operation time). ax:
Default: 0 h
Min: 0 h
ets the value of the fan operation time monitor U4-03 in units of 10 h. ax: 9999 h

Default: 0%
Min: 0%

ets the value of the Maintenance Monitor for the capacitors. See U4-05 to check when the
Max: 150%

apacitors may need to be replaced.

I l l H H H N\ H Default: 09%
o
ets the value of ntenanCe Monitol for the sOft charge bypass reldy. See U4-06 to chec in: 0%

hen the bypass relay may need to be replaced. Max: 150%

[LLULU/LLALLILL [ o o

in: 09
ets the value ofthe Maintenance Monitor for the IGBTs. See U4-07 to check when the IGBTs Min: 0%
Max: 150%
ay need to be replaced.

P4 o o
0:U2-DD and - onitor data IS not réset When the drive is init AT-03). in: 0

1:Resets the datafor the U2-DD and U3-DD monitors. Once 04-11 is setto 1and the ENTER Max: 1
key is pressed, fault data is erased and the display returns to 0.
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No. (Addr.)

04-12
(512H)

04-13
(528H)

04-15
(537H)
<1>

04-16
(176H)

Name

kWh Monitor Initialization

Number of Travels Counter Reset

Maintenance Alarm Snooze Period

Maintenance Monitoring Selection

Description
i All Modes
0: U4-10 and U4-11 monitor data is not reset when the drive is initialized (A1-03).
1: Resets the KWh counter. The monitors U4-10 and U4-11 will display "0 after they are
initialized. Once 04-12 is set to 1 and the ENTER key is pressed, kWh data is erased and the
display returns to 0.

| All Modes

0: Keep the number of travels counter value. The counter is not reset when the drive is
initialized (A1-03).

1: Resets the number 0 travels counter. The monitor U4-24/25 will show 0. Once 04-13 is set to
1 and the ENTER key is pressed, the counter value is erased and the display returns to 0.

| All Modes

After amaintenance alarm output has been triggered, 04-15 determines the level that will
trigger the next alarm for the same component. The same alarm will be triggered by the
detection level that triggered the original alarm plus the level set in 04-15.

| All Modes

Selects the Maintenance Monitor using bits 0 to 3.

0:LT1 (cooling fan)

1:LT2 (DC bus capacitors)

2:LT3 (soft-charge bypass relay)

3:LT4 (IGBTs have passed 90% of the their life expectancy)

<1> Parameter setting value is not reset to the default value during drive initialization (A1-03).
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B.3 Parameter Table

Setting Page
Default: 0
Min: 0 217
Max: 1
Default: 0
Min: 0 217
Max: 1

Default: 2%
Min: 0% 217
Max: 20%

Default: 1000
Min: 0000 217
Max: 1111
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B.3 Parameter Table

¢ S: Elevator Parameters

This section describes various functions and faults needed to operate an elevator application: braking sequence, slip
compensation for elevators, start/stop optimization, Rescue Operation, and elevator-related faults.

m S1: Brake Sequence

No. (Addr.)

$1-01
(680H)

$1-02
(681H)

$1-03
(682H)

$1-04
(683H)

S1-05
(684H)

$1-06
(685H)

$1-07
(686H)

$1-10
(687H)

$1-11
(688H)

S1-12
(6EOH)
<39>

Name

Zero Speed Level at Stop

DC Injection Current at Start

DC Injection Current at Stop

DC Injection/Position Lock Time
at Start

DC Injection/Position Lock Time
at Stop

Brake Release Delay Time

Brake Close Delay Time

Run Command Delay Time

Output Contactor Open Delay
Time

Motor Contactor Control During
Auto-Tuning

Description

Determines the speed to begin applying DC Injection (or Position Lock) when the drive is
ramping to stop (b1-03 = 0). Set as a percentage of the maximum output frequency (E1-04).

i CLV ] CLV/IPM

Determines the amount of current to use for DC Injection at start. Set as a percentage of the
drive rated current.

\Zii CLV ] CLV/IPM

Determines the amount of current to use for DC Injection at stop. Set as a percentage of the
drive rated current.

Determines how long the drive should perform DC Injection at start. In CLV and CLV/PM, S1-
04 determines how long Position Lock should be performed. A setting of 0.00 disables S1-04.

Determines how long the drive should perform DC Injection at stop. In CLV and CLV/PM, S1-
05 determines how long Position Lock should be performed. A setting of 0.00 disables S1-05.

Determines the delay time between the start of DC injection/Position Lock and setting the brake
control command (H2-DD=50) in order to release the brake at the beginning of the ride.

Determines the delay time between reaching Zero Speed (S1-01) and resetting the brake control
command (H2-DD = 50) in order to apply the brake at the end of the ride.

Sets the time that must pass after the Up/Down command is entered until the drive internal Run
command is set and the ride is started.

Determines the delay time between shutting off the output of the drive and resetting the
contactor control command (H2-DD =51) in order to release the motor contactor after a ride
has finished.

Determines the state ofthe output contactor control command (H2-DD = 51) during Auto-
Tuning.

0: Disabled

1: Enabled

<5> Default setting is determined by the control mode (A1-02).
<39> Available in drive software versions PRG: 7016 and later.

m S2: Slip Compensation for Elevators

No. (Addr.)

§2-01
(68FH)

$2-02
(690H)

$2-03
(691H)

$2-05
(693H)

S52-06
(694H)

350

Name

Motor Rated Speed

Slip Compensation Gain in
Motoring Mode

Slip Compensation Gain in
Regenerative Mode

Slip Compensation Torque
Detection Delay Time

Slip Compensation Torque
Detection Filter Time Constant

Sets the motor rated speed.

i CLV B CLV/IPM

Slip compensation for leveling speed can be set separately for motoring and regenerative states.
This can help improve the accuracy of leveling.

\Zii CLV B CLV/IPM

Sets a delay time before detecting torque for slip compensation.

i CLV B CLV/IPM

Sets the filter time constant applied to the torque signal used for the slip compensation value
calculation.
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Setting

Default: <5>
Min: 0.000%
Max: 9.999%

Default: 50%
Min: 0%
Max: 100%

Default: 50%
Min: 0%
Max: 100%

Default: 0.40s
Min: 0.00 s
Max: 10.00 s

Default: 0.60s
Min: 0.00 s
Max: 10.00 s

Default: 0.20s
Min: 0.00 s
Max: 10.00 s

Default: 0.10s
Min: 0.00 s
Max: [S1-05]

Default: 0.10s
Min: 0.00 s
Max: 1.00 s

Default: 0.10s
Min: 0.00 s
Max: 1.00 s

Default: 0
Min: 0
Max: 1

Setting

Default: 1380 rpm
Min: 300 rpm
Max: 1800 rpm

Default: 0.7
Min: 0.0
Max: 5.0

Default: 1.0
Min: 0.0
Max: 5.0

Default: 1000 ms
Min: 0 ms
Max: 10000 ms

Default: 500 ms
Min: 0 ms
Max: 2000 ms

Page
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m S3: Start/Stop Optimization

No. (Addr.)

$3-01
(697H)

$3-02
(698H)

$3-03
(699H)

$3-04
(69AH)

$3-10
(69BH)

$3-12
(69DH)

S$3-14
(69FH)

$3-15
(6A0H)

$3-16
(6A1H)

$3-20
(6A2H)

$3-21
(6A5H)

$3-25
(6A3H)

S$3-26
(6A4H)

$3-27
(6BDH)

$3-28
(6BEH)

$3-29
(6BFH)

$3-30
(6COH)

$3-34
(6C4aH)

$3-35
(6C5H)

Name

Position Lock Gain at Start 1

Position Lock Gain at Start 2
(Anti Rollback Gain)

Position Lock Gain at Stop

Position Lock Bandwidth

Starting Torque Compensation
Increase Time

Starting Torque Compensation
Bias in Down Direction

Torque Compensation Fade Out
Speed

Torque Compensation Fade Out
Time

Torque Limit Reduction Time

Dwell 2 Speed Reference

Dwell 2 End Speed

DC Injection Gain in Regenerative
Operation

DC Injection Gain in Motoring
Operation

Torque Compensation Value with
Load Condition 1

Torque Compensation Value with
Load Condition 2

Analog Input from Load Cell with
Load Condition 1

Analog Input from Load Cell with
Load Condition 2

Anti-Rollback Torque Bias 1

Anti-Rollback Torque Bias 2

Description

VIt CLV B CLV/IPM

Sets gain levels 1 and 2 for the Position Lock function. Position Lock at start attempts to keep
the car position when opening the brake in order to avoid roll back.

VIt CLV ] CLV/IPM

Sets the Position Lock gain at stop. Position Lock at stop keeps the car in position until the

brake has been applied entirely.

Vit CLV ] CLV/IPM

Determines the bandwidth around the stop position in which a digital output programmed for

"'Within Position Lock Bandwidth™ (H2-DD = 33) is closed.

i CLV ] CLV/IPM

Sets a time constant for the torque reference to reach 300%. Enabled by setting an analog input

terminal for torque compensation (H3-DD = 14).

\Zii CLV ] CLV/IPM

Adds abias to torque compensation value from the load cell when moving in down direction.

VIt CLV B CLV/IPM

Sets the speed level for torque compensation to fade out during the time determined by S3-15.
Sets as a percentage ofthe maximum output frequency (E1-04). A setting of 0.0% essentially
disables this function.

VIt CLV B CLV/IPM

Sets the time for torque compensation to fade out once motor speed reaches the level set in S3-

14.

VIt CLV ] CLV/IPM

Determines the reduction rate used bring the internal torque reference value down to zero after
Position Lock at Stop has finished.
Rate = Torque 300%

S3-16

Sets the speed reference for the Dwell 2 function.
Note: A setting of 0.00 essentially disables the Dwell 2 function.

The Dwell 2 function will end when the drive reaches this speed.
Note: A setting of 0.00 will disable the acceleration rate switch that occurs at the end of Dwell
2.

Vit CLV B CLV/IPM

Sets the gain level applied to the DC injection current at stop (S1-03) for when the load is 100%

regenerative. The current applied during DC Injection at stop is determined as S1-03 x S3-25.

VIt CLV ] CLV/IPM

Sets the gain level applied to the DC injection current at stop (S1-03) for when the load is 100%
motoring. The current applied during DC Injection at stop is determined as S1-03 x S3-26.

VIt CLV B CLV/IPM

Used for starting torque compensation utilizing a load cell signal. Sets the torque compensation
value for load condition 1

Vit CLV B CLV/IPM

Used for starting torque compensation utilizing a load cell signal. Sets the torque compensation
value for load condition 2.

i CLV B CLV/IPM

Used for starting torque compensation utilizing a load cell signal. Sets the analog signal level
from the load cell for load condition 1

Vit CLV B CLV/IPM

Used for starting torque compensation utilizing a load cell signal. Sets the analog signal level
from the load cell for load condition 2.

i CLV B CLV/IPM

Sets the Anti-Rollback Bias applied at small position deviations during Position Lock at start.

V/f CLV B CLV/IPM

Sets the Anti-Rollback Bias applied at large position deviations during Position Lock at start.
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B.3 Parameter Table

Setting

Default: 5
Min: 0
Max: 100

Default: 0.00
Min: 0.00
Max: 100.00

Default: 5
Min: 0
Max: 100

Default: 10
Min: 0
Max: 16383

Default: 500 ms
Min: 0 ms
Max: 5000 ms

Default: 0
Min: -40.0%
Max: 40.0%

Default: 0.0%
Min: 0.0%
Max: 100%

Default: 1000 ms
Min: 0 ms
Max: 5000 ms

Default: 100 ms
Min: 0 ms
Max: 10000 ms

Default: 0.00%
Min: 0.00%
Max: 100.00%

Default: 0.00%
Min: 0.00%
Max: 100.00%

Default: 100%
Min: 0%
Max: 400%

Default: 20%
Min: 0%
Max: 400%

Default: -50%
Min: -100%
Max: 100%

Default: 50%
Min: -100%
Max: 100%

Default: 0.0%
Min: -100%
Max: 100%

Default: 100.0%
Min: -100.0%
Max: 100%

Default: 0.0%
Min: 0.0%
Max: 100.0%
Default: 0.0%
Min: 0.0%
Max: 100.0%
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B.3 Parameter Table

No. (Addr.) Name
S3-37 Position Deviation Level to Apply
(6C7H) ARB Torque Bias 1

S3-38 Position Deviation Level to Apply
(6C8H) ARB Torque Bias 2

(3(3::3) Anti-Rollback Integral Gain
S3-40 Anti-Rollback Movement
(6CAH) Detection
S3-41 Position Lock Gain at Start 2
(6CBH) Reduction

m S4: Rescue Operation

No. (Addr.) Name
S4-01 Light Load Direction Search
(6A6H) Selection
S4-02 Light Load Direction Search
(6A7H) Method
S4-03 . . . .
(6A8H) Light Load Direction Search Time
S4-04 Light Load Direction Search Speed
(6A9H) Reference
S4-05
Rescue Operation Torque Limit
(6AAH) ue Operati que Limi
S4-06 Rescue Operation Power Supply
(6CCH) Selection
S4-07
UPS Power
(6CDH) W
S4-08 UPS Operation Speed Limit
(6CEH) Selection
S4-12 DC Bus Voltage during Rescue
(6D2H) Operation
S4-13 Rescue Operation Power Supply
(6D3H) Deterioration Detection Level
(GSI;:EU Speed Reference Selection for
Rescue Operation
<39>

Description

Sets the position deviation level to active at Anti-Rollback Torque Bias 1 (S3-34).

VIt CLv CLV/IPM

Determines the position deviation level for when the drive should switch from the torque bias
set in S3-34 to the torque bias set in S3-35.

i CLVv CLV/IPM

Determines the drive’s responsiveness for Anti-Rollback during Position Lock.

\i CLv CLV/IPM

Sets the amount of pulses for movement detection during Anti-Rollback.

VIt CLv CLV/IPM

Sets a reduction factor for the Position Lock Gain at Start 2 (Anti-Rollback Gain) set in
parameter S3-02.

Description
Disabled
Enabled
Enabled for Motor 1 only
V/If CLV ] CLV/PM

Determines how the drive detects the light load direction.
0: Output Current
1: Regenerative direction detection

Sets the time to perform Light Load Direction Search.

Sets the speed reference to use during Light Load Direction Search.

Sets the torque limit used during Rescue Operation.

Battery
UPS (single-phase)
UPS (3-phase)

Sets the capacity of the UPS.

Determines how a speed limit should be applied to the Rescue Operation speed (d1-25) when
operating from a UPS.

Disabled

Enabled until Light Load Direction Search is complete

Enabled until stop

Sets the DC bus voltage during Rescue Operation.

Determines at which level of backup power supply deterioration a PF5 fault is triggered.

Selects the speed reference used for Rescue Operation.

<5> Default setting is determined by the control mode (A1-02).
<39> Available in drive software versions PRG: 7016 and later.

m S5: Short Floor Operation

No. (Addr.) Name
$5-01 ) )
(6ABH) Short Floor Operation Selection

S5-02 Nominal Speed for Short Floor
(6ACH) Calculation

352

Description

Disabled
Enabled (Short Floor)
Enabled (Advance Short Floor)

When d1-18 (Speed Priority Selection) is set to 0 or 3, S5-02 determines the rated speed used
during Short Floor.
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Setting

Default: 0
Min: 0
Max: 32767

Default: 0
Min: 0
Max: 32767

Default: 0.00
Min: -30.00
Max: 30.00

Default: 1 pulse
Min: 0 pulse
Max: 100 pulses

Default: 0.50
Min: 0.00
Max: 1.00

Setting

Default: 0
Min: 0
Max: 2

Default: 1
Min: 0
Max: 1

Default: 1.0 s
Min: 0.0 s
Max: 5.0 s

Default: <5>
Min: 0.00%
Max: 20.00%

Default: 100%
Min: 0%
Max: 300%

Default: 0
Min: 0
Max: 2

Default: 0.0kVA
Min: 0.0kVA
Max: 100.0kVA

Default: 2
Min: 0
Max: 2

Default: 0 V
Min: 0 V
Max: 800 V
Default: 80%
Min: 10%
Max: 100%
Default: 0
Min: 0

Max: 1

Setting

Default: 0
Min: 0
Max: 2

Default: 0.0%
Min: 0.0%
Max: 100.0%
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No. (Addr.)

$5-03
(6ADH)

$5-04
(6AEH)

S5-05
(6AFH)

$5-10
(6BOH)

$5-11
(6B1H)

$5-12
(6B2H)

$5-13
(6D6H)

Name

Short Floor Minimum Constant
Speed Time

Distance Calculation Acceleration
Time Gain

Distance Calculation Deceleration
Time Gain

Stopping Method Selection

Deceleration Distance

Stop Distance

Direct Landing Minimum Speed
Level

Description

Sets the minimum operation time when the Advanced Short Floor function is enabled (S5-01
2).

Set for acceleration jerk compensation in Distance Calculation.

Set for deceleration jerk compensation in Distance Calculation.

\i CLV ] CLV/IPM

Disabled
Direct Landing
Leveling Distance Control

VIt CLV L] CLV/PM
Sets the deceleration distance when Stop Distance Control is enabled

V/f CLV L] CLV/PM
Sets the stopping distance when Stop Distance Control is enabled.

VIt CLV ] CLV/IPM

Sets the speed level for the start of Direct Landing.
Direct Landing is essentially disabled if the starting speed for Direct Landing is less than the
maximum output speed multiplied by this parameter (E1-04 x S5-13).

<36> When the length units are set for inches (01-12 = 1), the setting range becomes 0.00 to 650.00 inches.
<37> When the length units are set for inches (01-12 = 1), the setting range becomes 0.00 to 393.00 inches.

m S6: Error Detection

No. (Addr.)

$6-01
(6B3H)

$6-02
(6B4H)

$6-04
(6B6H)

$6-05
(6B7H)

$6-10
(6B8H)

S6-11
(6B9H)

$6-12
(6BAH)

$6-15
(6BBH)

S6-16
(6BCH)

Name

Motor Contactor Response Error
(SE1) Detection/Reset Selection

Starting Current Error (SE2)

Detection Delay Time

Output Current Error (SE3)
Detection Delay Time

Brake Response Error (SE4)
Detection Time

Overacceleration Detection Level

Overacceleration Detection Time

Overacceleration Detection

Selection

Speed Reference Loss Detection

Restart after Baseblock Selection

Description

Detect during stop, SE1 must be manually reset
Detect during stop, SE1 can be automatically reset
No SE1 detection

VI CLV ] CLV/PM
Sets a delay time for detecting SE2.

i CLV ] CLV/IPM

Sets a delay time for detecting SE3.

Sets a delay time for detecting SE4.

i CLV ] CLV/IPM

If the elevator car accelerates at an abnormal rate, the drive triggers an overspeed fault (dv6)
and has the motor coast to stop. Parameter S6-10 determines the acceleration rate that triggers a
fault.

\i CLV ] CLV/IPM

Sets a primary delay for detecting overacceleration.

i CLV B CLV/IPM

0: Always enabled
1: During run only

Enabled or disables detection for speed reference missing (FrL).
0: Disabled
1: Enabled

0: No restart after Baseblock/Safe Torque-Off
1: Restart after Baseblock/Safe Torque-Off

B.3 Parameter Table

Setting

Default: 0.0 s
Min: 0.0 s
Max: 2.0 s

Default: 150.0%
Min: 50.0%
Max: 200.0%

Default: 150.0%
Min: 50.0%
Max: 200.0%

Default: 0
Min: 0
Max: 2

Default: 0 mm

Min: 0 mm

Max: 32767 mm <36>
Default: 0 mm

Min: 0 mm

Max: 10000 mm <37>

Default: 20%
Min: 0%
Max: 100%

Setting

Default: 0
Min: 0
Max: 2

Default: 200 ms

Min: 0.00 ms

Max: [S1-04]-[S1-06]
Default: 200 ms

Min: 0 ms

Max: 5000 ms
Default: 500 ms

Min: 0 ms

Max: 10000 ms

Default: <7>
Min: 0.0 m/s2
Max: 20.0 m/s2 <7>

Default: 50 ms
Min: 0 ms
Max: 5000 ms

Default: 0
Min: 0
Max: 1

Default: 1
Min: 0
Max: 1

Default: 0
Min: 0
Max: 1

Page

221

221

221

229

229

230

230

Page

230

230

230

230

231

231

231

231

231

<7> Default setting value is determined by the digital operator display unit selection (01-03). The default is normally 1.5 m/s2, but when 01-03 = 6,
the default becomes 5.0 ft/s2 (Setting Range: 0.0 to 50.0 ft/s2).
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B.3 Parameter Table

¢ T: Motor Tuning
Enter data into the following parameters to tune the motor and drive for optimal performance.

m T1: Induction Motor Auto-Tuning

No. (Addr.) Name Description
V/f CLV L] CLV/PM
T1-01 . . Rotational Auto-Tuning
(701H) Auto-Tuning Mode Selection Stationary Auto-Tuning 1

Stationary Auto-Tuning for Line-to-Line Resistance
Stationary Auto-Tuning 2

\i CLVv CLV/IPM

T1-02 Motor Rated Power .
(702H) Sets the motor rated power as specified on the motor nameplate.

Note: Use the following formula to convert horsepower into kilowatts: kW = HP x 0.746.

T1-03 Motor Rated Voltage Vit CLV CLV/IPM
(703H) .
Sets the motor rated voltage as specified on the motor nameplate.

(‘;(1)[—3;1) Motor Rated Current vit cLv CLviPM
Sets the motor rated current as specified on the motor nameplate.

(-;—350:) Motor Base Frequency Vit cLv CLviPM
Sets the rated frequency of the motor as specified on the motor nameplate.

(-;(1)6[:-?) Number of Motor Poles Vit cLv CLVIPM
Sets the number of motor poles as specified on the motor nameplate.

(-;é;?j) Motor Base Speed Vit cLv CLVIPM
Sets the rated speed of the motor as specified on the motor nameplate.

T1-08 Encoder Resolution (pulses per VIif CLv CLV/PM

(708H) revolution) Set the number of pulses per revolution for the PG being used (pulse generator or encoder).

VIt CLV CLV/PM

T1-09 Motor No-Load Current Sets the no-load current for the motor.

(709H) (Stationary Auto-Tuning 1and 2)  After setting the motor capacity to T1-02 and the motor rated currentto T1-04, this parameter
will automatically display the no-load current for a standard 4 pole Yaskawa motor. Enter the
no-load current as indicated on the motor test report.

V/f CLV L] CLV/PM

T1-10 Motor Rated Slip Sets the motor rated slip.

(70AH) (Stationary Auto-Tuning 2) After setting the motor capacity to T1-02, this parameter will automatically display the motor
slip for a standard 4 pole Yaskawa motor. Enter the motor slip as indicated on the motor test

report.

<4> Default setting value varies by the drive model (02-04).
<5> Default setting is determined by the control mode (A1-02).
<9> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.

Setting

Default: 0 <5>
Min: 0
Max: 4 <18>

Default: <4>
Min: 0.00 kwW
Max: 650.00 kW

Default: 200.0 V <9>
Min: 0.0 V
Max: 255.0 V <9>

Default: <4>

Min: 10% of drive rated
current

Max: 200% of drive
rated current <10>

Default: 50.0 Hz
Min: 0.0 Hz
Max: 120.0 Hz

Default: 4

Min: 2

Max: 48

Default: 1450 r/min
Min: 0 r/min

Max: 24000 r/min

Default: 1024 ppr
Min: 0 ppr
Max: 60000 ppr

Default: -
Min: 0 A
Max: Up to T1-04 <10>

Default: -
Min: 0.00 Hz
Max: 20.00 Hz

Page

101

101

102

102

102

102

102

102

103

103

<10> The display resolution depends on the rated output power ofthe drive. Models CIMR-LC2A0018 to 2A0033 and CIMR-LC4A0009 to
4A0018 display values in 0.01 A units, while models CIMR-LC2A0047 to 2A0415 and CIMR-LC4A0024 to 4A0216 display values in 0.1 A

units.

<18> The variety of Auto-Tuning methods depends on the control mode setting. V/f Control allows T1-01 to be setto 2 or 3, while vector control

modes (OLV and CLV) allow T1-01 to be set to 0 through 4.

m T2: PM Motor Auto-Tuning

No. (Addr.) Name Description

vi I oov I v I cuvewm

0: Motor Data input

1: Stationary Auto-Tuning

2: Stationary stator resistance Auto-Tuning

3: Initial magnet pole search parameters Auto-Tuning
4: Encoder offset stationary Auto-Tuning

10: Encoder offset rotational Auto-Tuning

11: Rotational back EMF constant Auto-Tuning

T2-04 vi [l oov I cv I cuem

Motor Rated Power

T2-01 Motor Auto-Tuning Mode
(750H) Selection

(730H) Sets the motor rated power as indicated on the motor nameplate.
(17—520'_?) Motor Rated Voltage it CLv B CLVIPM

Enter the motor rated voltage as indicated on the motor nameplate.
T2-06 V/f CLV ] CLV/PM
(733H) Motor Rated Current

Enter the motor rated current as indicated on the motor nameplate.
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Setting

Default: 0
Min: 0
Max: 11

Default: <4>
Min: 0.00 kwW
Max: 650.00 kW

Default: 200.0 V <9>
Min: 0.0 V
Max: 255.0 V <9>

Default: <4>

Min: 10% of drive rated
current

Max: 200% of drive
rated current <10>

Page

103

103

103

103



B.3 Parameter Table

No. (Addr.) Name Description Setting Page
Default: 6
(-;—;4?_?) Number of Motor Poles Min: 2 104
Enter the number of motor poles for the motor as indicated on the motor nameplate. Max: 48
Default: 150 r/min
(‘;;(Lg) Motor Base Speed it cLv CLV/PM Min: 0 r/min 104
Enter the base speed for the motor as indicated on the motor nameplate. Max: 24000 r/min
Default: -
{;;ﬁ) Single Phase Stator Resistance Vit cLv CLv/PM Min: 0.000 Q 104
Enter the 1-phase resistance of the stator winding. Max: 65.000 Q
Default: -
(‘;;51:') Motor d-Axis Inductance Vit cLv CLVIPM Min: 0.00 mH 104
Enter the d-axis inductance for the motor as indicated on the motor nameplate. Max: 600.00 mH
Default: -
(17—3%;_12) Motor g-Axis Inductance it cLv CLV/PM Min: 0.00 mH 104
Enter the g-axis inductance for the motor as indicated on the motor nameplate. Max: 600.00 mH
T2-13 Induced Voltage Constant Unit Vit cLv CLVIPM 'I\Dlle;fna-xutl)t: 1 104
(755H) Selection 0: mV/(r/min). E5-09 will automatically be set to 0.0, and E5-24 will be used. Ma)(" 1
1: mV/(rad/sec). E5-24 will automatically be set to 0.0, and E5-09 will be used |
Default: -
(17—571:) Motor Induced Voltage Constant it CLv CLV/PM Min: 0.0 104
Enter the induced voltage coefficient for the motor as indicated on the motor nameplate. Max: 6500.0 <30>
T2:16 . vif cLv CLVIPM Default: 1024 ppr
(738H) Encoder Resolution Min: 1 ppr 104
Sets the number of pulses per revolution for the PG being used (pulse generator or encoder). Max: 15000 ppr
Default: 0.0 deg
(-;—:7::) Encoder Offset Vit cLv CLV/PM Min: -180.0 deg 104
Sets the offset between encoder offset and the rotor magnetic axis. Max: 180.0 deg

<4> Default setting value varies by the drive model (02-04).

<9> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.

<10> The display resolution depends on the rated output power of the drive. Models CIMR-LC2A0018 to 2A0033 and CIMR-LC4A0009 to
4A0018 display values in 0.01 A units, while models CIMR-LC2A0047 to 2A0415 and CIMR-LC4A0024 to 4A0216 display values in 0.1 A
units.

<30> Setting units are determined by the induced voltage constant unit selection for PM motors setto T2-13.

¢ U: Monitors
Monitor parameters allow the user to view drive status, fault information, and other data concerning drive operation.

m Ul: Operation Status Monitors

Analog Output

No. (Addr.) Name Description Level Unit Page

- 0
?41()'21) Speed Reference 10 V: Max frequency Ofsllf

Monitors the speed reference.

- 0,
U411£|2 Output Speed 10 V: Max frequency Of3llf
( ) Displays the output speed.

?4128'3; Output Current ler:’/e:n?”ve rated <10>
Displays the output current.
U1l-04 V /f Control No signal output
(43H) Control Method Open Loop Vector Control available
Closed Loop Vector Control
Closed Loop Vector Control for PM

- 0,

?413? Speed Feedback vif cLv - CLV/PM 10 V: Max Frequency of3llf
Displays the motor speed feedback.

U1-06

(45H) Output Voltage Reference 10 V: 200 Vrms <9>
Displays the output voltage.

u1-07

16H DC Bus Voltage 10 V: 400 V <9> 1vdc

( ) Displays the DC bus voltage.

?417][_)3 Output Power 12\/:2:;:'\;’\; rated <12>
Displays the output power (this value is calculated internally). P

- [ ] :

U1-09 Torque Reference VI CLV CLV/PM 10 V: Motor rated 0.1%
(48H) torque

Monitors the internal torque reference.
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B.3 Parameter Table

No. (Addr.)

U1-10
(49H)

U1-11
(4AH)

U1-12
(4BH)

U1-13
(4EH)

Ul-14
(4FH)

U1-16
(53H)

u1-17
(58H)

U1-18
(61H)

356

Name

Input Terminal Status

Output Terminal Status

Drive Status

Terminal Al Input Voltage

Terminal A2 Input Voltage

Output Speed after Soft Start

DI-A3 Option Card Input
Status

oPE Fault Parameter

Analog Output

Description Level

Unit Page

Displays the input terminal status.

Ul-10=00000000

1 Digital input 1
(terminal S1 enabled)

1 Digital input 2
(terminal S2 enabled)
Digital input 3
(terminal S3 enabled) No signal output
Digital input 4 available
(terminal S4 enabled)
Digital input 5
(terminal S5 enabled)
Digital input 6
(terminal S6 enabled)
Digital input 7
(terminal S7 enabled)
Digital input 8
(terminal S8 enabled)

Displays the output terminal status.

Ul-11=00000000

A1 Multi-Function

Digital Output

(terminal M1-M2)

Multi-Function

Digital Output

(terminal M3-M4)

Multi-Function No signal output
Digital Output available
(terminal M5-M6)

Multi-Function
Digital Output
(terminal P1-C1)

Multi-Function
Digital Output
(terminal P2-C2)

— Not Used

—1 Fault Relay
(terminal MA-MC closed
MA-MC open)

[

[

[N

[

Verifies the drive operation status.

Ul-12=00000000

1 During run
-1 buring zero
-1 During down direction No signal output
-1 During fault reset available
signal input
1 During speed agree
-1 Drive ready

1 During alarm
detection

1 During fault detection

10 V: 100%
Displays the voltage input to terminal Al.

10 V: 100% 0.1%
Displays the voltage input to terminal A2.

0.01%

10 V: Max frequency 31>

Displays output speed with ramp time and jerk settings. Units determined by 01-03.

No signal output

Displays the reference value input from the DI-A3 option card. ;
available

Display will appear in hexadecimal as determined by the digital card input selection in F3-01.
3FFFF: Set (1 bit) + sign (1 bit) + 16 bit

No signal output

Displays the parameter number that caused the oPE02 or oPE08 (Operation error). available
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No. (Addr.)

U1-19
(66H)

U1-25
(4DH)

U1-26
(5BH)

Name

MEMOBUS/Modbus Error
Code

Software Number (Flash)

Software No. (ROM)

Description

Displays the contents of a MEMOBUS/Modbus error.

Ul-19=00000000

- 1 CRC Error
-1 Data Length Error
O Not Used

1 Parity Error

1 overrun Error

1 Framing Error
- 1 Timed Out

O Not Used

FLASH ID

ROM ID

<9> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<10> The display resolution depends on the rated output power of the drive. Models CIMR-LC2A0018 to 2A0033 and CIMR-LC4A0009 to
4A0018 display values in 0.01 A units, while models CIMR-LC2A0047 to 2A0415 and CIMR-LC4A0024 to 4A0216 display values in 0.1 A

units.

B.3 Parameter Table

Analog Output

Level Unit

Page

No signal output
available

No signal output
available

No signal output
available

<12> The display resolution depends on the rated output power of the drive. Models CIMR-LC2A0018 to 2A0033 and CIMR-LC4A0009 to
4A0018 display values in 0.01 kW units, while models CIMR-LC2A0047 to 2A0415 and CIMR-LC4A0024 to 4A0216 display values in 0.1
kW units.

<31> Setting units are determined by the digital operator display unit selection (01-03). When 01-03 = 0, the value is set in Hertz. When 01-03 = 4
or 5, the value is displayed in m/s. When 01-03 = 6, the value is displayed in ft/min.

m U2: Fault Trace

No. (Addr.)

U2-01
(80H)

U2-02
(81H)

U2-03
(82H)

U2-04
(83H)

U2-05
(84H)

U2-06
(85H)

u2-07
(86H)

uU2-08
(87H)

U2-09
(88H)

u2-10
(89H)

u2-11
(8AH)

u2-12
(8BH)

U2-13
(8CH)

U2-14
(8DH)

Name

Current Fault

Previous Fault

Speed Reference at Previous
Fault

Output Speed at Previous Fault

Output Current at Previous
Fault

Motor Speed at Previous Fault

Output Voltage at Previous
Fault

DC Bus Voltage at Previous
Fault

Output Power at Previous
Fault

Torque Reference at Previous
Fault

Input Terminal Status at
Previous Fault

Output Terminal Status at
Previous Fault

Drive Operation Status at
Previous Fault

Cumulative Operation Time at
Previous Fault

Description

Displays the current fault.

Displays the previous fault.

Displays the speed reference at the previous fault.

Displays the output speed at the previous fault.

Displays the output current at the previous fault.

Vit CLV ] CLV/IPM

Displays the motor speed at the previous fault.

Displays the outputvoltage at the previous fault.

Displays the DC bus voltage at the previous fault.

Displays the output power at the previous fault.

VIt CLV B CLV/IPM

Displays the torque reference at the previous fault.

Displays the input terminal status at the previous fault. Displayed as in U1-10.

Displays the output status at the previous fault. Displays the same status displayed in U1-11.

Displays the operation status of the drive at the previous fault. Displays the same status
displayed in U1-12.

Displays the cumulative operation time at the previous fault.
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Analog Output

Level Unit

Page

No signal output
available

No signal output
available

0.01%
<31>

No signal output
available

0.01%
<31>

No signal output
available

No signal output

available <10>

0.01%
<31>

No signal output
available

No signal output
available

No signal output

available tvde

No signal output

available 01 kw

No signal output

0,
available 0-1%

No signal output
available

No signal output
available

No signal output
available

No signal output

available ih
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B.3 Parameter Table

No. (Addr.)

U2-15
(TEOH)

U2-16
(TE1H)

U2-17
(TE2H)

U2-20
(8EH)

u2-21
(TEBH)

U2-22
(TE7H)

Name

Soft Starter Output at Previous
Fault

Motor g-Axis Current at
Previous Fault

Motor d-Axis Current at
Previous Fault

Heatsink Temperature at
Previous Fault

Peak Hold Current during
Fault

Peak Hold Frequency during
Fault

Analog Output

Description Level Unit Page
No signal output 0.01%
Displays the speed reference for the soft starter at the previous fault. Displayed in the same way available <31>
as U1-16.
VIt CLV ] CLV/IPM .
No signal output
Displays the g-axis current for the motor at the previous fault. Displayed in the same way as available
U6-01.
V/f CLv L] CLV/PM .
No signal output
Displays the d-axis current for the motor at the previous fault. Displayed in the same way as available
U6-02.
No si | output
0 ilgk;a outpu 1°C
Displays the temperature of the heatsink when the most recent fault occurred. available
No _sllgbnlal output 001 A
Displays the peak current that occurred just prior to the previous fault. available
No signal output 001 Hz

Displays the output frequency when the peak current displayed in U2-21 occurred. available

<10> The display resolution depends on the rated output power ofthe drive. Models CIMR-LC2A0018 to 2A0033 and CIMR-LC4A0009 to
4A0018 display values in 0.01 A units, while models CIMR-LC2A0047 to 2A0415 and CIMR-LC4A0024 to 4A0216 display values in 0.1 A

units.

<31> Setting units are determined by the digital operator display unit selection (01-03). When 01-03 = 0, the value is set in Hertz. When 01-03 = 4
or 5, the value is displayed in m/s. When 01-03 = 6, the value is displayed in ft/min.

m U3: Fault History

No. (Addr.)

U3-01 to
U3-04
(90H to 93H
(800H to
803H))

U3-05 to
U3-10
(804H to
809H)

U3-11 to
U3-14
(94H to 97H
(80AH to
80DH))

U3-15 to
U3-20
(80EH to
813H)

Name

First to 4th Most Recent Fault

5th to 10th Most Recent Fault

Cumulative Operation Time at
1st to 4th Most Recent Fault

Cumulative Operation Time at
5th to 10th Most Recent Fault

Analog Output

m U4: Maintenance Monitors

No. (Addr.)

U4-01
(4CH, 98H,
99H)

U4-03
(67H, 94H,
9BH)

U4-04
(7TEH)

U4-05
(7CH)

358

Name

Cumulative Operation Time

Cooling Fan Operation Time

Cooling Fan Maintenance

Capacitor Maintenance

Description Level Unit Page
i No signal output
. " available ° °
Displays the first to the fourth most recent faults.
! 1
Displays the fift h to the tenth most recent faults. No signal output
After ten faults have occurred in the drive, data for the oldest fault is deleted. The most recent  available ° °
fault appears in W3-01, with the next most recent fault appearing in U3-02. The data is moved to
the next monitor parameter every time a fault occurs.
1 I H I H [ T T T N R No signal output 1h
. . . . . available °
Displays the cumulative operation time when the first to the fourth most recent faults occurred.
1 1 No signal output 1h
Displays the cumulative operation time when the fifth to the tenth most recent faults occurred. available
i Analog Output .
Description Level Unit Page
|
Displays the cumulative operation time of the drive. The value for the cumulative operation No signal output 1h

time counter can be reset in parameter 04-01. Use parameter 04-02 to determine if the operation available
time should start as soon as the power is switched on or only while the Up/Down command is
present. The ma ximum number displayed is 99999, after which the value is reset to 0.

Displays the cum p ti e coolmg fan- fault thé fal o signal output 1h i

cperation time is reset in parameter 04-03. This value will reset to 0 and start counting again available
after reaching 99'999.

o ALELHLILLELE ...

Displays main c ooling fan usage time in as a percentage of its expected performance life. ilabl 1% -
Parameter 04-03 can be used to reset this monitor. The fan should be replaced when this available
monitor reaches 90%.
. T . . . . . No signal output
Displays main circuit capacitor usage time in as a percentage of their expected performance life. 9 P 1% -

The capacitors s hould be replaced when this monitor reaches 90%. Parameter 04-05 can be used available

to reset this monitor.
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No. (Addr.)

U4-06
(7D6H)

u4-07
(7TD7H)

U4-08
(68H)

U4-09
(5EH)

U4-10
(5CH)

U4-11
(5DH)

U4-13
(7CFH)

U4-14
(7DOH)

U4-16
(7D8H)

u4-17
(7D9H)

U4-18
(TDAH)

U4-19
(7DBH)

U4-20
(7DCH)

ua-21
(7DDH)

U4-22
(7DEH)

U4-23
(7DFH)

Name

Soft Charge Bypass Relay
Maintenance

IGBT Maintenance

Heatsink Temperature

LED Check

kWh, Lower 4 Digits

kWh, Upper 5 Digits

Peak Hold Current

Peak Hold Output Frequency

Motor Overload Estimate
(oL1)

Drive Overload Calculations
(oL2)

Speed Reference Selection
Results

Speed Reference from
MEMOBUS/Modbus Comm.

Speed Reference From Option
Card

Up/Down Command Source
Selection

MEMOBUS/Modbus
Communications Reference

Communication Option Card
Reference

Description

Displays the soft charge bypass relay maintenance time as a percentage of its estimated
performance life. The soft charge relay should be replaced when this monitor reaches 90%.
Parameter 04-07 can be used to reset this monitor.

Displays IGBT usage time as a percentage of the expected performance life. The IGBTs should

be replaced when this monitor reaches 90%. Parameter 04-09 can be used to reset this monitor.

Displays the heatsink temperature.

Lights all segments of the LED to verify that the display is working properly.

Monitors the drive output power. The value is shown as a 9 digit number displayed across two
monitor parameters, U4-10 and U4-11.

Example:

12345678.9 kWh is displayed as:

U4-10: 678.9 kWh

U4-11: 12345 MWh

Displays the highest current value that occurred during a ride.

Displays the output frequency when the current value shown in U4-13 occurred.

Shows the value of the motor overload detection accumulator. 100% is equal to the oL1
detection level.

Displays the level of the drive overload detection (0L2). A value of 100% is equal to the oL2
detection level.

Displays the source for the speed reference as XY-nn.
X: indicates which reference is used:

1 = Reference 1 (b1-01)

Y-nn: indicates the reference source

0-01 = Digital operator

1-01 = Analog (terminal Al)

1-02 = Analog (terminal A2)

2-02 to 8 = Digital Inputs (d1-02 to 8)

3-01 = MEMOBUS/Modbus communications

4-01 = Communication option card

Displays the speed reference provided by MEMOBUS/Modbus (decimal).

Displays the speed reference input by an option card (decimal).

Displays the source for the Up/Down command as XY-nn.

X: Indicates which Up/Down command source is used:

1 = Reference 1 (b1-02)

Y: Input power supply data

0 = Digital operator

1 = External terminals

3 = MEMOBUS/Modbus communications

4 = Communication option card

nn: Up/Down command limit status data

00: No limit status.

01: Up/Down command was left on when stopped in the PRG mode

02: Up/Down command was left on when switching from LOCAL to REMOTE operation
03: Waiting for soft charge bypass contactor after power up (Uv or Uvl flashes after 10 s)
04: Waiting for "Up/Down Command Prohibited™ time period to end

05: Emergency Stop (multi-function input, operator)

07: During baseblock while coast to stop with timer

08: Speed reference is below minimal reference during baseblock

09: Waiting for Enter command

Displays the drive control data set by MEMOBUS/Modbus communications register no. 0001H

as a four-digit hexadecimal number.

Displays drive control data set by an option card as a four-digit hexadecimal number.
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B.3 Parameter Table

Analog Output
Level

No signal output
available

No signal output
available

10 Vv: 100°C

No signal output
available

No signal output
available

No signal output
available

No signal output
available

No signal output
available

10 V: 100%

10 V = 100%

No signal output
available

No signal output
available

No signal output
available

No signal output
available

No signal output
available

No signal output
available

Unit Page

1% -

1% -

1°C -

1kwh -

1MWh -

0.01 A -

0.01 Hz -

0.1% -

0.1% -

0.01%
<31>

0.01%
<31>
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B.3 Parameter Table

No. (Addr.)

U4-24
(TE6H)

U4-25
(TETH)

U4-26
(TE8H)

U4-27
(TE9H)

U4-28
(TEAH)

U4-29
(TEDH)

U4-30
(TEEH)

u4-31
(TEFH)

U4-40
(7TFDH)

U4-42
(855H)
<35>

U4-43
(856H)
<35>

U4-44

(857H)
<35>

Name

Number of Travels
(Lower 4 digit)

Number of Travels
(Higher 4 digit)

Max. Current during
Acceleration

Max. Current during
Deceleration

Max. Current during Constant
Speed

Max. Current during Leveling
Speed

Slip Compensation Value

Car Acceleration Rate

Speed Reference Limit at
Rescue Operation

Remaining Distance

Minimum Deceleration
Distance

Minimum Stop Distance

Description

Displays the lower four digits for the number of trips the drive has made.

Displays the upper four digits for the number of trips the drive has made.

Shows the maximum current that occurred during acceleration.

Shows the maximum current that occurred during deceleration.

Shows the maximum current that occurred during ride at top speed.

Shows the maximum current that occurred during ride at leveling speed.

VIt CLV ] CLV/IPM
Shows the slip compensation value.
VIif CLVv B CLV/IPM

Shows the car acceleration rate.

Displays the speed limit for Rescue Operation based on how much power the backup battery or
UPS has. Displays 0% when Rescue Operation is not being performed.

VIt CLV ] CLV/IPM

Displays the remaining distance according to the stopping method selected.

[ | B B cuvem

Displays the Minimum Deceleration Distance calculated by E1-04.

V/f oLV CLVv

Vit CLV ] CLV/IPM

Displays the Minimum Stop Distance calculated by d1-26.

Analog Output
Level

No signal output
available

No signal output
available

No signal output
available

No signal output
available

No signal output
available

No signal output
available

No signal output
available

No signal output
available

No signal output
available

10 Vv:
S$5-10 = 1: S5-11
S5-10 = 2: S5-12

No signal output
available

No signal output
available

Unit Page

01A

01A

01 A

01 A

0.01 m/s2

1%

1mm

1mm

1mm

<31> Setting units are determined by the digital operator display unit selection (01-03). When 01-03 = 0, the value is set in Hertz. When 01-03 =4
or 5, the value is displayed in m/s. When 01-03 = 6, the value is displayed in ft/min.

<35> 01-12 (Length Units) determines the units. When 01-12 is set to 0, the unit is millimeters. When 01-12 is set to 1, the unit is inch.

Note:

occur.

m UG6: Control Monitors

No. (Addr.)

U6-01
(51H)

U6-02
(52H)

U6-03
(54H)

U6-04
(55H)

U6-05
(59H)

U6-06
(5AH)

U6-07
(5FH)

U6-08
(60H)

U6-13
(7CAH)

U6-18
(7CDH)
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Name

Motor Secondary Current (1q)

Motor Excitation Current (Id)

Speed Control Loop Input

Speed Control Loop Output

Output Voltage Reference (VQq)

Output Voltage Reference (Vd)

g-Axis Current Controller
Output

d-Axis Current Controller
Output

Flux Position Detection
(sensor)

Speed Detection PG1 Counter

Description

Displays the value of the motor secondary current (l1g). Motor rated secondary current is 100%.

VIt CLV B CLV/IPM

Displays the value calculated for the motor excitation current (1d). Motor rated secondary
current is 100%.

VIt CLv CLV/PM

Displays the input and output values of the speed control loop.

VIf CLV CLV/IPM
Output voltage reference (Vq) for the g-axis.

VIif CLV CLV/IPM
Output voltage reference (Vd) for the d-axis.

VIf CLV CLV/IPM

Displays the output value for current control relative to motor secondary current (g-axis).

V/f CLv CLV/PM

Displays the output value for current control relative to motor secondary current (d-axis).

VIt CLv CLV/PM

Monitors the value ofthe flux position detection (sensor).

Monitors the number of pulses for speed detection (PG1).

Analog Output
Level

10 V: Motor
secondary rated
current

10 V: Motor

secondary rated
current

10 V: Max frequency

10 V: Motor
secondary rated
current

10 V: 200 Vrms <9>

10 V: 200 Vrms <9>

10 V: 200 Vrms <9>

10 V: 200 Vrms <9>

10 V: 180 deg
-10 V: -180 de

10 V: 65536

Fault trace (i.e., the fault history) is not maintained when CPF00, CPF01, CPF06, CPF24, oFAO00, oFb00, oFCO00, Uv1, Uv2, or Uv3

Unit Page

0.1%

0.1 Vac

0.1 Vac

0.1%

0.1 deg

1 pulse
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B.3 Parameter Table

Analog Output

No. (Addr.) Name Description Level Unit Page
uU6-22 Position Lock Deviation 10 V: No. of pulses 1
(62H) Counter Displays how far the rotor has moved from its last position in PG pulses (multiplied by 4). per revolution
10 V: Motor
:?E;as) Feedback Control Output vit cLv CLV/PM secondary rated 0.01% -
Output monitor for the speed control loop. current
10 V: Motor
ZS?:'Z_'G) Inertia Compensation Output it cLv CLV/PM secondary rated 0.01% -
Output monitor for Inertia Compensation. current
U6-56 Speed Feedback VIf CLV CLV/PM 10 V: Max output o
(7C3H) Compensation Output frequency 0.01% -
Displays observed speed when n5-07=1 or 2.
U6-80
to U6-99 . . No signal output
(7B0 to 789, Option Monitor 1to 20 available - -

Monitors reserved to display data from option cards.
7F0 to 7F9H) play P

<9> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
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B.4 Control Mode Dependent Parameter Default Values

B.4 Control Mode Dependent Parameter Default Values

The tables below list parameters that depend on the control mode selection (A1-02 for motor 1, E3-01 for motor 2).
Changing the control mode initializes these parameters to the values shown here.

¢ A1-02 (Control Mode) Dependent Parameters
Table B.2 A1-02 (Control Mode) Dependent Parameters and Default Values

Control Modes (A1-02)

No. Name Setting Range Resolution
VIf (0) OLV (2) CLV (3) CLV/PM (7)

C3-05 Output Voltage Limit Operation Selection 0,1 - - 1 1 0
C4-02 Torque Compensation Primary Delay Time 0 to 60000 1ms 200 <32> 50 -
C5-01 Speed Control Loop Proportional Gain 1 0.00 to 300.00 0.01 - - 40.00 3.00
C5-02 Speed Control Loop Integral Time 1 0.000 to 10.000 0.001 s - - 0.500 0.300
C5-03 Speed Control Loop Proportional Gain 2 0.00 to 300.00 0.01 - - 20.00 3.00
C5-07 Speed Control Loop Gain Switching Speed 0.0 to 100.0 0.1% - - 0.0 2.0
C5-13 Speed Control Loop Proportional Gain 3 0.00 to 300.00 0.01 - - 40.00 3.00
C5-14 Speed Control Loop Integral Time 3 0.000 to 10.000 0.001 s - - 0.500 0.300
C5-19 jssiendg (Fi’z;\it[ril;InLli)gskProportional Gain Time 0.00 to 300.00 0.01 - - 40.00 10.00
E1-04 Maximum Output Frequency <33> 0.1 Hz/1 rpm 50.0 Hz 50.0 Hz 50.0 Hz 150 rpm
E1-06 Base Frequency 0.0 to 120.0 0.1 Hz/1 rpm 50.0 Hz 50.0 Hz 50.0 Hz 150 rpm
E1-07 Middle Output Frequency 0.0 to 120.0 0.1 Hz 25 3.0
E1-08 Middle Output Frequency Voltage <9> 0.0 to 255.0 01V <3> 125 Hz
E1-09 Minimum Output Frequency 0.0 to 120.0 0.1 Hz/1 rpm 0.5 Hz 0.3 Hz 0.0 Hz 0 rpm
E1-10 Minimum Output Frequency Voltage <9> 0.0 to 255.0 01V <3> 2.5Hz
F1-01 Encoder 1 Resolution 1to 60000 1 ppr - 1024 2048
F1-05 Encoder 1 Rotation Direction Selection 0,1 - - - 0 1
L1-01 Motor Overload Protection Selection 0to 3,5 - 1 1 1 5
01-04 V /f Pattern Setting Units 0,1 - - - 0 1
01-22 Mechanical Gear Ratio 0.10 to 50.00 0.01 - - 14.00 1.00
S1-01 Zero Speed Level at Stop 0.0000 to 9.999 0.001% 2.400 1.000 0.200 0.350
S4-04 Light Load Direction Search Speed Reference 0.00 to 20.00 0.01% 5.00 5.00 5.00 10.00

<3> For models CIMR-LC2A0018 to 2A0180, 4A0009 to 4A0091, the default setting is 18.6 for E1-08, and 9.7 for E1-10.
For models CIMR-LC2A0215 to 2A0415, 4A0112 to 4A0216, the default setting is 16.0 for E1-08, and 8.3 for E1-10.

<9> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.

<32> Default setting value varies by drive model (02-04).The default setting for models CIMR-LD2A0015 to 2A0180, CIMR-LD4A0112 to
4A0150 is 1000 ms when using V/f control.

<33> Setting range depends on the type of motor being used. An induction motor has a setting range of 10.0 to 120.0 Hz, while a PM motor has a
setting range of 4.0 to 120.0 Hz.

¢ Motor 2 Control Parameters

Table B.3 Motor 2 Control Parameters and Default Values

No. Name Setting Range Resolution Control Mode: V/f

E3-04 to

£3.10 The default settings ofthese parameters depend on drive capacity. Refer to E3: V/fPatternfor Motor 2 onpage 161 for details.
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B.5 Defaults by Drive Model Selection (02-04)

B.5 Defaults by Drive Model Selection (02-04)

The following tables show parameters and default settings that change with the drive model selection (02-04). Parameter
numbers shown in parenthesis are valid for motor 2.

Table B.4 200 V Class Drives Default Settings by Drive Model Selection

No. Name Unit Default Settings
- Model CIMR-LC - 2A0018 2A0025 2A0033 2A0047 2A0060 2A0075 2A0085

02-04 Drive Model Selection Hex. 68 6A 6B 6D 6E 6F 70
E2-11 Motor Rated Output kw 4.0 5.5 7.5 1 15 18.5 22
C5-17 .

(C5-37) Motor Inertia kgm2 0.0158 0.026 0.037 0.053 0.076 0.138 0.165
C6-03 Carrier Frequency kHz 8 8 8 8 8 8 8
E2-01 Motor Rated Current A 14 19.6 26.6 39.7 53 65.8 77.2

(E4-01)

(Ei_gi) Motor Rated Slip Hz 2.73 15 13 1.7 1.6 1.67 1.7

(Ei:%gs) Motor No-Load Current A 45 5.1 8 11.2 15.2 15.7 185
E2-05 . . .

(E4-05) Motor Line-to-Line Resistance n 0.771 0.399 0.288 0.23 0.138 0.101 0.079
E2-06

(E4-06) Motor Leakage Inductance % 19.6 18.2 15.5 195 17.2 20.1 195
E2-10 .

(E4-10) Motor Iron Loss for Torque Compensation W 112 172 262 245 272 505 538
E3-08 Motor 2 Mid Output Frequency Voltage \% 18.6 18.6 18.6 18.6 18.6 18.6 18.6
E3-10 Motor 2 Minimum Output Frequency Voltage \% 9.7 9.7 9.7 9.7 9.7 9.7 9.7
E5-02 Motor Rated Power kw 4.0 55 7.5 n 15 18.5 22
E5-03 Motor Rated Current A 14.6 20 29.3 37.9 53.2 65 76.4
E5-05 Motor Stator Resistance n 0.331 0.37 0.223 0.153 0.095 0.069 0.054
E5-06 Motor d-Axis Inductance mH 4.78 5.39 3.58 3.46 2.46 1.99 1.7
E5-07 Motor g-Axis Inductance mH 6.52 7.36 4.89 4.96 3.7 2.99 255
E5-09 Motor Induction Voltage Constant 1 mV/(rad/sec) 239.3 254.3 237 270 254.3 256.7 261.1
L8-02 Overheat Alarm Level °C 110 120 125 120 120 125 130
L8-06 Input Phase Loss Detection Level % 14.0 18.0 20.0 22.0 20.0 21.0 21.0
L8-35 Installation Method Selection - 2 2 2 2 2 2 2
n5-02 Motor Acceleration Time s 0.154 0.168 0.175 0.265 0.244 0.317 0.355
n9-60 A/D Conversion Start Delay ~sec 14.0 14.0 14.0 14.0 14.0 14.0 14.0

No. Name Unit Default Settings
- Model CIMR-LC - 2A0115 2A0145 2A0180 2A0215 2A0283 2A0346 2A0415

02-04 Drive Model Selection Hex. 72 73 74 75 76 77 78
E2-11 Motor Rated Output kw 30 37 45 55 75 90 110
cs-17 Motor Inertia kgm?2 0.220 0.273 0.333 0.49 0.90 1.10 1.90

(C5-37)

C6-03 Carrier Frequency kHz 8 5 5 5 5 2 2
E2-01

(E4-01) Motor Rated Current A 105 131 160 190 260 260 260
E2-02 Motor Rated Slip Hz 18 1.33 1.6 1.43 1.39 1.39 1.39

(E4-02)

E2-03 Motor No-Load Current A 219 38.2 44 45.6 72 72 72

(E4-03)

E2-05 . . .

(E4-05) Motor Line-to-Line Resistance n 0.064 0.039 0.03 0.022 0.023 0.023 0.023
E2-06

(E4-06) Motor Leakage Inductance % 20.8 18.8 20.2 20.5 20 20 20
E2-10 .

(E4-10) Motor Iron Loss for Torque Compensation w 699 823 852 960 1200 1200 1200
E3-08 Motor 2 Mid Output Frequency Voltage \% 18.6 18.6 18.6 16.0 16.0 16.0 16.0
E3-10 Motor 2 Minimum Output Frequency Voltage \% 9.7 9.7 9.7 8.3 8.3 8.3 8.3
E5-02 Motor Rated Power kw 30 37 45 55 75 90 110
E5-03 Motor Rated Current A 103.5 133.1 149.4 181.6 181.6 181.6 181.6
E5-05 Motor Stator Resistance n 0.041 0.027 0.022 0.016 0.016 0.016 0.016
E5-06 Motor d-Axis Inductance mH 1.29 0.91 0.9 0.72 0.72 0.72 0.72
E5-07 Motor g-Axis Inductance mH 2 1.41 1.39 111 111 111 111
E5-09 Motor Induction Voltage Constant 1 mV/(rad/sec) 260.4 245.1 276 0.317 0.533 0.592 0.646
L8-02 Overheat Alarm Level °C 130 130 125 115 120 120 120
L8-06 Input Phase Loss Detection Level % 17.0 27.0 28.0 17 16 24 22
L8-35 Installation Method Selection - 0 0 0 0 0 0 0
n5-02 Motor Acceleration Time s 0.323 0.32 0.387 0.317 0.533 0.592 0.646
n9-60 A/D Conversion Start Delay ~sec 14.0 14.0 14.0 14.0 14.0 14.0 14.0
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B.5 Defaults by Drive Model Selection (02-04)

No.
02-04
E2-11

C5-17
(C5-37)

C6-03

E2-01
(E4-01)

E2-02
(E4-02)

E2-03
(E4-03)

E2-05
(E4-05)
E2-06
(E4-06)
E2-10
(E4-10)
E3-08
E3-10
E5-02
E5-03
E5-05
E5-06
E5-07
E5-09
L8-02
L8-06
n5-02
L8-35
n9-60

No.
02-04
E2-11

C5-17
(C5-37)

C6-03
E2-01
(E4-01)
E2-02
(E4-02)

E2-03
(E4-03)

E2-05
(E4-05)
E2-06
(E4-06)
E2-10
(E4-10)
E3-08
E3-10
E5-02
E5-03
E5-05
E5-06
E5-07
E5-09
L8-02
L8-06
n5-02
L8-35
n9-60
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Table B.5 400 V Class Drives Default Settings by Drive Capacity

Name
Model CIMR-LC
Drive Model Selection
Motor Rated Output

Motor Inertia
Carrier Frequency

Motor Rated Current

Motor Rated Slip

Motor No-Load Current

Motor Line-to-Line Resistance

Motor Leakage Inductance

Motor Iron Loss for Torque Compensation

Motor 2 Mid Output Frequency Voltage
Motor 2 Minimum Output Frequency Voltage
Motor Rated Power

Motor Rated Current

Motor Stator Resistance

Motor d-Axis Inductance

Motor g-Axis Inductance

Motor Induction Voltage Constant 1
Overheat Alarm Level

Input Phase Loss Detection Level
Motor Acceleration Time

Installation Method Selection

A/D Conversion Start Delay

Name
Model CIMR-LC
Drive Model Selection
Motor Rated Output

Motor Inertia
Carrier Frequency

Motor Rated Current

Motor Rated Slip

Motor No-Load Current

Motor Line-to-Line Resistance

Motor Leakage Inductance

Motor Iron Loss for Torque Compensation

Motor 2 Mid Output Frequency Voltage
Motor 2 Minimum Output Frequency Voltage
Motor Rated Power

Motor Rated Current

Motor Stator Resistance

Motor d-Axis Inductance

Motor g-Axis Inductance

Motor Induction Voltage Constant 1
Overheat Alarm Level

Input Phase Loss Detection Level
Motor Acceleration Time

Installation Method Selection

A/D Conversion Start Delay

Unit
Hex.
kw

kgm?2

kHz

%

mH

mH
mV/(rad/sec)

°C

%

kgm2

kHz

%

mH
mH
mV/(rad/sec)
°C
%
s

~sec

4A0009
97
4.0

0.0158

8

7

2.7

2.3

3.333

19.3

130

37.2
19.4
4.0
7.3
1.326
19.11
26.08
478.6
110
14.0
0.154

14.0

4A0060
Al
30

0.220

52.3

1.8

10.9

0.269

20.7

750

37.2
19.4
30
51.8
0.165
5.15

520.8
120
17.0

0.323

14.0

4A0015
99
5.5

0.026

8

9.8

15

2.6

1.595

18.2

193

37.2
194
55
10
1.479
21.58
29.44
508.4
110
26.0
0.168

14.0

4A0075
A2
37

0.273

65.6

133

19.1

0.155

18.8

925

37.2
19.4
37
66.6
0.107
3.62
5.63
490.2
110
18.0
0.32

14.0

4A0018

9A
7.5

0.037

8

133

13

1.152

155

263

37.2
19.4
7.5
14.6
0.892
14.33
19.56
473.9
115
26.0
0.175

14.0

4A0091
A3
45

0.333

79.7

1.6

22

0.122

19.9

1125

37.2
19.4
45
747
0.087
3.59
5.55
552
120
20.0
0.387

14.0

Default Settings

4A0024 4A0031
9C 9D
n 15
0.053 0.076
8 8
19.9 26.5
1.7 1.6
5.6 7.6
0.922 0.55
19.6 17.2
385 440
37.2 37.2
19.4 19.4
n 15
19 26.6
0.613 0.378
13.84 9.85
19.83 14.79
540 508.4
120 120
21.0 22.0
0.265 0.244
2 2
14.0 14.0

Default Settings

4A0112 4A0150
A4 A5
55 75
0.49 0.90
5 5
95 130
1.46 1.39
24 36
0.088 0.092
20 20
1260 1600
32.0 32.0
16.6 16.6
55 75
90.8 130.0
0.064 0.022
2.87 1.80
4.44 2.80
554.4 1280.0
130 130
20.0 29.0
0.317 0.533
0 0
14.0 14.0

4A0039
9E
18.5

0.138

8

329

1.67

7.8

0.403

20.1

508

37.2
194
18.5
325
0.276
7.95
11.94
513.7
115
26.0
0.317

114.0

4A0180
A6
90

1.10

2

156

1.4

40

0.056

20

1760

32.0
16.6
90
130
0.022
1.80
2.80
1280.0
120
17
0.592

14.0

4A0045
9F
22

0.165

38.6

17

9.2

0.316

235

586

37.2
19.4
22
38.2
0.217
6.8
10.22
522.3
120
18.0
0.355

14.0

4A0216
A7
110

1.90

2

190

14

49

0.046

20

2150

32.0
16.6
110
130
0.022
1.80
2.80
1280.0
120
25
0.646

14.0
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B.6 Defaults and Setting Ranges by Display Unit Selection (01-03)

B.6 Defaults and Setting Ranges by Display Unit Selection (01-03)

Table B.6 shows parameters, default settings, and setting ranges that change according to parameter 01-03, Display Unit

Selection.

No.

c1-01
C1-02
C1-03
C1-04
C1-05
C1-06
C1-07
C1-08
C1-09
C1-15
C2-01
C2-02
C2-03
C2-04
C2-05
ci-11
d1-01

d1-02
d1-03
d1-04
d1-05
d1-06
d1-07
d1-08
d1-19
d1-20
d1-21

di1-22
d1-23

di1-24
d1-25

d1-26

Table B.6 Defaults and Setting Ranges by Display Unit Selection (01-03)

Name

Acceleration Ramp 1
Deceleration Ramp 1
Acceleration Ramp 2
Deceleration Ramp 2
Acceleration Ramp 3
Deceleration Ramp 3
Acceleration Ramp 4
Deceleration Ramp 4

Emergency Stop Time

Inspection Run Deceleration Ramp

Jerk at Accel Start
Jerk at Accel End

Jerk at Decel Start

Jerk at Decel End

Jerk below leveling speed
Accel/Decel Switching Speed
Speed Reference 1

Speed Reference 2
Speed Reference 3
Speed Reference 4
Speed Reference 5
Speed Reference 6
Speed Reference 7
Speed Reference 8
Nominal Speed
Intermediate Speed 1
Intermediate Speed 2
Intermediate Speed 3
Releveling Speed
Inspection Operation Speed
Rescue Operation Speed

Leveling Speed

0
(0.01 Hz)

0.00 to
[E1-04] Hz

01-03 (Digital Operator Display Unit Selection)

4 5
3
o . _ (Elevator (Elevator
(0.01%) (r/min) (User-set) units 1) units 2)
0.00 to 600.00 s
m/s2
0.00 to <1>
0.00 to 10.00 s 0
m/s3
0.00 to 0.00 to <2> .
100.00% F/min User define 0.00 to <1>m/s

<1> Automatically calculated according to the values setto 01-20, 01-21, 01-22, and E2-UFO/E5-IMTM parameters.
<2> Automatically calculated according to the values set to the E2-MM/E5-MM parameters.
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6
(Elevator
units 3)

0.00 to <1>
ft/s2

0.00 to <1>
ft/s3

0.00 to <1>
ft/min

Default

150 s

0.00s

0.50s

0.0%

0.00%

100.0%

0.00%

50.00%

10.00%

8.00%
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B.6 Defaults and Setting Ranges by Display Unit Selection (01-03)
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C.1 MEMOBUS/Modbus Configuration

C.1 MEMOBUS/Modbus Configuration

Drives can be controlled from a PLC or other master device via serial communications using the MEMOBUS/Modbus
protocol.

MEMOBUS/Modbus communications can be configured using one master (PLC) and up to 255 slaves. The drive has
slave functionality only, meaning that serial communication is normally initiated from the master and responded to by the
slaves.

The master communicates to the specified slave drive. The address or node for each slave must be set beforehand so that
the master can communicate with the slave atthat address. A slave that receives a command from the master will perform
the specified function and then send a response back to the master.
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C.2 Communication Specifications

C.2 Communication Specifications

MEMOBUS/Modbus specifications appear in the following table:

Item
Interface

Communications Cycle

Communication Parameters

Protocol

Max Number of Slaves

Specifications

RS-422, RS-485

Asynchronous (Start-stop synchronization)

Communication Speeds Available 1.2; 2.4; 4.8; 9.6; 19.2; 38.4; 57.6; 76.8; 115.2 kbps
Data length 8 bit (fixed)

Parity Select even, odd, or none

Stop bit 1 bit (fixed)

MEMOBUS/Modbus (using RTU mode only)
255 drives (RS-485)
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C.3 Connecting to a Network

C.3 Connecting to a Network

This section explains how to connect the drive to a MEMOBUS/Modbus network and the network termination required
for a connection.

¢ Network Cable Connection

Follow the instructions below to connect the drive to a MEMOBUS/Modbus network.

1. With the power shut off, connect the communications cable to the drive and the master. Use terminals R+/S+
and R-/S- for MEMOBUS/Modbus.

IG R+ R- S+ S-

S- Send (-)

S+ Send ()

R- Receive (-)
R+ Receive (+)
IG  Shield Ground

Figure C.2 Serial Communications Cable Connection Terminals

Note: Separate the communications cables from the main circuit cables and other wiring and power cables. Use shielded cables for the
communications cables, and properly shielded clamps to prevent problems with noise. When using RS-485 communications,
connect S+ to R+, and S- to R- as shown in the diagram below.

2. Check or set the termination resistor selection at all slaves. Use the description in Network Termination on
page 371 for slaves that are L1000A drives.

3. Switch the power on.

4. Setthe parameters needed for serial communications (H5-01 through H5-11) using the digital operator.

5. Shut the power off and wait until the display on the digital operator goes out completely.

6. Turn the power back on.

7. The drive is now ready to begin communicating with the master.

¢ Wiring Diagram for Multiple Connection

Figure C.3 and Figure C.4 explain the wiring diagrams for multiple connections using MEMOBUS/Modbus
communication.

m RS-485 Interface

Figure C.3 RS-485 Interface

Note: 1. Turn onthe DIP switch on the drive that is located at the end of the network. All other slave devices must have this DIP switch set to

the OFF position.
2. SetH5-07 to 1when using the RS-485 interface.
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C.3 Connecting to a Network

m RS-422 Interface

Figure C.4 RS-422 Interface

Note: 1. Turnon the DIP switch on the drive that is located at the end of the network. All other slave devices must have this DIP switch set to
the OFF position.
2. Set H5-07 to 0 when using the RS-485 interface.
Set H5-07 to 1when using the RS-422 interface in multi-drop circuit. Set H5-07 to 0 when using the RS-422 interface in point-to-
point circuit.

¢ Network Termination

The two ends ofthe MEMOBUS/Modbus network line have to be terminated. The drive has a built in termination
resistor that can be enabled or disabled using DIP switch S2. Ifa drive is located at the end of a network line, enable the
termination resistor by setting DIP switch S2 to the ON position. Disable the termination resistor on all slaves that are not
located at the network line end.

Refer to MEMOBUS/Modbus Termination onpage 69 for details on setting S2.
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C.4 MEMOBUS/Modbus Setup Parameters
C.4 MEMOBUS/Modbus Setup Parameters

¢ MEMOBUS/Modbus Serial Communication
This section describes parameters necessary to set up MEMOBUS/Modbus communications.

m H5-01: Drive Slave Address

Sets the drive slave address used for MEMOBUS/Modbus communications.

Note: Cycle the power after changing this parameter to enable the new setting.

No. Name Setting Range Default
H5-01 Drive Slave Address 0 to FFH <1> 1FH

<1> If the address is setto 0, no response will be provided during communications.

Each slave drive must be assigned a unique slave address for serial communications to work. Setting H5-01 to any value
besides 0 assigns the drive its address in the network. Slave addresses do not need to be assigned in sequential order, but
no two drives may share the same address.

m H5-02: Communication Speed Selection
Sets the MEMOBUS/Modbus communications speed.

Note: Cycle the power after changing this parameter to enable the new setting.

No. Name Setting Range Default
H5-02 Communication Speed Selection 0to 5 3
H5-02 Communication Speed H5-02 Communication Speed
0 1200 bps 5 38400 bps
2400 bps 6 57600 bps
2 4800 bps 7 76800 bps
3 9600 bps 8 115200 bps
4 19200 bps

m H5-03: Communication Parity Selection
Sets the parity used for MEMOBUS/Modbus communications.
Note: Cycle the power after changing this parameter to enable the new setting.

No. Name Setting Range Default
H5-03 Communication Parity Selection 0to 2 0
Setting 0: No parity
Setting 1: Even parity
Setting 2: Odd parity
m H5-04: Stopping Method after Communication Error

Selects the stopping method after a communications error (CE) has occurred.

No. Name Setting Range Default
H5-04 Stopping Method after Communication Error Oto 3 3

Setting 0: Ramp to stop (uses the deceleration ramp currently enabled)
Setting 1: Coast to stop

Setting 2: Fast Stop

Setting 3: Alarm only (continue operation)
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m H5-05: Communication Fault Detection Selection

Enables or disabled the communication error (CE) detection for MEMOBUS/Modbus communications.

No. Name Setting Range Default

H5-05 Communication Fault Detection Selection Oor1 1

Setting 0: Disabled
No communication error detection. The drive continues operation.

Setting 1: Enabled

Ifthe drive does not receive data from the master for longer than the time set to H5-09, then a CE fault will be triggered

and the drive will operate as determined by parameter H5-04.

m H5-06: Drive Transmit Wait Time

Sets the time the drive waits after receiving data from a master before responding.

No. Name Setting Range Default
H5-06 Drive Transmit Wait Time 5to 65 ms 5ms
PLC”Drive Drive”PLC PLC/Drive
---------- >
Command message Response message Command message Time

24 bit length  H5-06 setting
Figure C.5 Drive Transmit Wait Time Setting

m H5-07: RTS Control Selection

Enables or disables RTS control.

No. Name Setting Range Default

H5-07 RTS Control Selection Oor1 1

Setting 0: Disabled. RTS is always on.

Use this setting when using RS-485 signals for communications or when using RS-422 signals for point-to-point
communications.

Setting 1: Enabled. RTS switches while sending.
Use this setting when using RS-422 signals for multi-drop communications.

m H5-09: Communication Fault Detection Time

Sets the time the communications must be lost before the drive triggers a CE fault.

No. Name Setting Range Default

H5-09 Communication Fault Detection Time 0.0 to 10.0 s 20s

m H5-10: Unit Selection for MEMOBUS/Modbus Register 0025H
Sets the unit for the output voltage monitor value in MEMOBUS/Modbus register 0025H.

No. Name Setting Range Default
H5-10 Unit Selection for MEMOBUS/Modbus Register 0025H Oor1l 0

Setting 0: 0.1 V units
Setting 1: 1V units
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C.4 MEMOBUS/Modbus Setup Parameters

m H5-11: Communications Enter Function Selection

Selects whether an Enter command is necessary is needed to change parameter values via MEMOBUS/Modbus
communications. Refer to Enter Command on page 391.

No. Name Setting Range Default

H5-11 Communications Enter Function Selection Oor1l 0

Setting 0: Enter command necessary

Parameter changes become effective after an Enter command. An Enter command must only be sent after the last
parameter change, not for each single parameter.

Setting 1: Enter command not necessary

Parameter value changes become effective immediately without the need to send an Enter command.
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C.5 Drive Operations by MEMOBUS/Modbus

The drive operations that can be performed by MEMOBUS/Modbus communication depend on drive parameter settings.
This section explains the functions that can be used and related parameter settings.

* Observing the Drive Operation

A PLC can perform the following actions with MEMOBUS/Modbus communications at any time regardless of
parameter settings (except H5-DD).

» Observe drive status and drive control terminal status from a PLC.
* Read and write parameters.
 Set and reset faults.

« Set multi-function inputs.
Note: Input settings from the input terminals SO and from MEMOBUS/Modbus communications are both linked by a logical OR

operation.

e Controlling the Drive

Select an external reference and adjust the parameters in Table C.1 accordingly to start and stop the drive or set the
frequency reference using MEMOBUS/Modbus communications.

Table C.1 Setting Parameters for Drive Control from MEMOBUS/Modbus

Reference Source Parameter Name Required Setting
b1-01 Speed Reference Selection 2
External Reference
b1-02 Up/Down command Selection 2

Refer to b1-01: Speed Reference Selection on page 139 and Refer to b1-02: Up/Down Command Selection on
page 140 for details on operation mode parameter selections.
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C.6 Communications Timing

C.6 Communications Timing

To prevent overrun in the slave drive, the master should wait a certain time between sending messages to the same drive.
In the same way, the slave drive must wait before sending response messages to prevent an overrun in the master. This
section explains the message timing.

¢ Command Messages from Master to Drive

The master must wait for a specified time between receiving a response and re-sending the same type of command to the
same slave drive to prevent overrun and data loss. The minimum wait time depends on the command as shown in the
table below.

Table C.2 Minimum Wait Time for Sending Messages

Command Type Example Minimum Wait Time

« Control command (Run, Stop)
« Set inputs/outputs 5ms
« Read monitors and parameter values

H5-11 = 0: 50 ms

2 * Write parameters H5-11 = 1: 200ms
<1>

200 ms to 2 s, depending on the number of

3 < Save changes using an Enter command
9 9 parameters that were changed <1>

<1> If the drive receives command type 1 data during the minimum wait time, it will perform the command and then respond. However, if it
receives a command type 2 or 3 during that time, either a communication error will result or the command will be ignored.

Command message Response message Command message Time

J t Master Send

24 bit length
Wait Time

Figure C.6 Minimum Wait Time for Sending Messages

A timer should be set in the master to check how long it takes for the slave drive(s) to respond to the master. Ifno
response is received within a certain amount oftime, the master should try resending the message.

¢ Response Messages from Drive to Master

Ifthe drive receives a command from the master, it will process the data received and wait for the time set in H5-06 until
it responds. Increase H5-06 ifthe drive response causes overrun in the master.

Command message Response message Command message

24 bit length
setting

Figure C.7 Minimum Response Wait Time
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C.7 Message Format

¢ Message Content

In MEMOBUS/Modbus communications, the master sends commands to the slave, and the slave responds. The message
format is configured for both sending and receiving as shown below, and the length of data packets depends on the

command (function) content.

¢ Slave Address

The slave address in the message defines the note the message is sent to. Use addresses between 0 and FF (hex). Ifa
message with slave address 0 is sent (broadcast), the command from the master will be received by all slaves. The slaves

do not provide a response to a broadcast type message.

¢ Function Code

The three types of function codes are shown in the table below.

Data Length (bytes)

Fucn(;:éieon Function Name Command Message Response Message
Minimum Maximum Minimum Maximum
03H Read MEMOBUS/Modbus registers 8 8 7 37
08H Loopback test 8 8 8 8
10H Write to multiple MEMOBUS/Modbus registers 11 41 8 8
¢ Data

Configure consecutive data by combining the MEMOBUS/Modbus register address (test code in case ofa loopback test)
and the data the register contains. The data length changes depending on the command details.

A drive MEMOBUS/Modbus register always has a data length oftwo bytes. Therefore data written into drive registers
must also always have a length oftwo bytes. Register data read out from the drive will always consist oftwo bytes.

MEMOBUS/Modbus
Communications
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¢ Error Check

The drive uses a CRC-16 (cyclic redundancy check, checksum method) for checking data validity. Use the procedure
described below when calculating the CRC-16 checksum for command data or when verifying response data.

m Command Data

When the drive receives data, it calculates the CRC-16 checksum from the data and compares it to the CRC-16 value
received within the message. Both must match before a command is processed.

An initial value of FFFFH (i.e., all 16 bits equal 1) must be used for CRC-16 calculations in the MEMOBUS/Modbus
protocol.

Calculate the CRC-16 checksum using the following steps:

1. The starting value is FFFFH.

2. Perform an XOR operation of this value and the slave address.

3. Right shift the result.

4. When the overflow bit of the shift operation becomes 1, perform an XOR operation of the result from step 3
above and the fix value AOO1H.

Repeat steps 3 and 4 until eight shift operations have been performed.

After eight shift operations, perform an XOR operation with the result and the next data in the message (function
code, register address, data). Continue with steps 3to 5 until the last data has been processed.

7. The result of the last shift or XOR operation is the checksum.

oo

The example in Table C.3 shows the CRC-16 calculation of the slave address 02H and the function code 03H, yielding
the result 40D1H.

Note: This example does not show the calculation for a complete MEMOBUS/Modbus command. Normally data would follow in the

calculation.
Table C.3 CRC-16 Checksum Calculation Example
Description Calculation Overflow Description Calculation Overflow
Initial Value (FFFFH) 1111 1111 1111 1111 Function Code 03H 0000 0000 0000 0011
Address 02H 0000 0000 0000 0010 XOR w result 1000 0001 0011 1101
XOR w initial value 1111 1111 1111 1101 Shift 1 0100 0000 1001 1110 1
Shift 1 0111 1111 1111 1110 1 XOR w A001H 1010 0000 0000 0001
XOR w A001H 1010 0000 0000 0001 XOR result 1110 0000 1001 1111
XOR result 1101 1111 1111 1111 Shift 2 0111 0000 0100 1111 1
Shift 2 0110 1111 1111 1111 1 XOR w A001H 1010 0000 0000 0001
XOR w A001H 1010 0000 0000 0001 XOR result 1101 0000 0100 1110
XOR result 1100 1111 1111 1110 Shift 3 0110 1000 0010 0111 0
Shift 3 0110 0111 1111 1111 0 Shift 4 0011 0100 0001 0011 1
Shift 4 0011 0011 1111 1111 XOR w A001H 1010 0000 0000 0001
XOR w A001H 1010 0000 0000 0001 XOR result 1001 0100 0001 0010
XOR result 1001 0011 1111 1110 Shift 5 0100 1010 0000 1001 0
Shift 5 0100 1001 1111 1111 0 Shift 6 0010 0101 0000 0100 1
Shift 6 0010 0100 1111 1111 1 XOR w A001H 1010 0000 0000 0001
XOR w A001H 1010 0000 0000 0001 XOR result 1000 0101 0000 0101
XOR result 1000 0100 1111 1110 Shift 7 0100 0010 1000 0010 1
Shift 7 0100 0010 0111 1111 0 XOR w A001H 1010 0000 0000 0001
Shift 8 0010 0001 0011 1111 1 XOR result 1110 0010 1000 0011
XOR w A001H 1010 0000 0000 0001 Shift 8 0111 0001 0100 0001 1
XOR result 1000 0001 0011 1110 XOR w A001H 1010 0000 0000 0001
XOR result 1101 0001 0100 0000
1101 0001 0100 0000
Perform operations with next data (function code) CRC-16 D 1 4 0

(upper)  (lower)

Continue from here with next data.
m Response Data

Perform a CRC-16 calculation on the response message data as described above as a validation check. The result should
match the CRC-16 checksum received within the response message.
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Below are some examples of command and response messages.

C.8 Message Examples

¢ Reading Drive MEMOBUS/Modbus Register Contents

Using the function code 03H (Read), a maximum of 16 MEMOBUS/Modbus registers can be read out at a time.

The following table shows message examples when reading status signals, error details, data link status, and speed
references from the slave 2 drive.

Slave Address

Function Code

Starting No.

Data Quantity

CRC-16

¢ Loopback Test

Command Message

Upper
Lower
Upper
Lower
Upper

Lower

02H
03H
00H
20H
00H
04H
45H
FOH

Response Message (normal)

Slave Address
Function Code

Data Quantity

1st storage register

Next storage
register

Next storage
register

Next storage
register

CRC-16

Upper
Lower
Upper
Lower
Upper
Lower
Upper
Lower
Upper
Lower

02H
03H
08H
00H
65H
00H
00H
00H
00H
01H
F4H
AFH
82H

Response Message (fault)

Slave Address
Function Code
Error Code
Upper

CRC-16
Lower

02H
83H
03H
F1H
31H

Function code 08H performs a loopback test. This test returns a response message with exactly the same content as the
command message and can be used to check communications between the master and slave. User-defined test code and

data values can be set.

The following table shows a message example when performing a loopback test with the slave 1 drive.

Slave Address

Function Code

Test Code

Data

CRC-16

Command Message

Upper
Lower
Upper
Lower
Upper

Lower

01H
08H
00H
00H
AS5H
37H
DAH
8DH

Response Message (normal)

Slave Address

Function Code

Test Code

Data

CRC-16

Upper
Lower
Upper
Lower
Upper

Lower

01H
08H
00H
00H
AS5H
37H
DAH
8DH
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Response Message (fault)

Slave Address
Function Code
Error Code
Upper

CRC-16
Lower

01H
88H
01H
86H
50H
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C.8 Message Examples

¢ Writing to Multiple Registers

Function code 10H allows the user to write multiple drive MEMOBUS/Modbus registers with one message. This process
works similar to reading registers, in that the address ofthe first register to be written and the data quantity are set in the
command message. The datato be written must be consecutive so that the register addresses are in order, starting from
the specified address in the command message. The data order must be high byte then lower byte.

The following table shows an example of a message where a forward (Up) operation has been set with a speed reference
of 100% for the slave 1drive.

If parameter values are changed using the Write command, an Enter command may be necessary to activate or save the
data depending on the setting of H5-11. Refer to H5-11: Communications Enter Function Selection on page 374 and
Refer to Enter Command on page 391 for detailed descriptions.

Command Message Response Message (normal) Response Message (fault)

Slave Address 01H Slave Address 01H Slave Address 01H
Function Code 10H Function Code 10H Function Code 90H

Upper 00H Upper 00H Error Code 02H
Starting No. Starting No.

Lower 01H Lower 01H Upper CDH

CRC-16

Upper 00H Upper 00H Lower C1H
Data Quantity Data Quantity

Lower 02H Lower 02H
Number of Bytes 04H Upper 10H

CRC-16

Upper 00H Lower 08H
Starting Data

Lower 01H

Upper 02H
Next Data

Lower 58H

Upper 63H
CRC-16

Lower 39H

Note: Double the number of the data quantity for the number of bytes in the command message.

¢ Torque Compensation Through MEMOBUS/Modbus Communications
Perform the steps below to utilize Torque Compensation Through MEMOBUS/Modbus Communications.

m Torque Compensation Set-up via MEMOBUS/Modbus

1. Set H3-01, H3-02: to 14 Torque Compensation.
2. Set MEMOBUS/Modbus Register OF, bit 3 = Enable Torque Compensation.
3. MEMOBUS/Modbus Register 0005H = Torque Compensation, signed

a. Setting value Pre-Run, w/Run, or Post-Run per application needs.

m Troubleshooting Torque Compensation Set-up via MEMOBUS/Modbus

1. Ifan error message occurs when sending the Torque Compensation value.
a. Set H5-07 (RTS): 10.
2. Modbus Register OF, bit 3 = Enable Torque Limit and Torque Comp (H3-02 = 1F).
a. Runaway condition
3. Modbus Register 0005H should be signed (-3000 to +3000)
a. Register has internal limit from O to positive values.
i. Negative values are set to "0".
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C.9 MEMOBUS/Modbus Data Table

Table below lists all MEMOBUS/Modbus data. There are three types of data: command data, monitor data, and

broadcast data.

¢+ Command Data

It is possible to both read and write command data.

Note: Bits that are not used should be set to 0. Refrain from writing to reserved registers.

Register No.
0000H

0001H

0002H
0003H
0004H
0005H
0006H
0007H
0008H

0009H

000AH to 000EH

000FH

0010H to 001AH
001BH
001CH
001DH

001EH to 001FH

Reserved

Contents

Operation Commands and Multi-function Inputs

bit 0

bit 1

bit 2

bit 3
bit 4

bit 5

bit 6

bit 7

bit 8

bit 9
bit A

bit B
bitCto F
Speed Reference

Reserved

Up command

Down command
External Fault (EF0)
Fault Reset

ComRef

ComCtrl
Multi-Function Input 3
Multi-Function Input 4
Multi-Function Input 5
Multi-Function Input 6
Multi-Function Input 7
Multi-Function Input 8
Reserved

Units are determined by parameter 01-03.

Torque Limit, 0.1% units, signed

Torque Compensation, 0.1% units, signed

Reserved

Analog Output Terminal FM Setting (10 V / 4000 H)
Analog Output Terminal AM Setting (10 V / 4000 H)

Settings for Multi-Function Digital Outputs

bit 0

bit 1

bit 2

bit 3
bit 4

bit 5

bit 6

bit 7

bit 8 to F
Reserved
Control Selection Setting
bit 0, 1
bit 2

bit 3

bit 4 to B
bit C

bit D

bit E

bit F

Reserved

Multi-Function Relay Output 1 (terminal M1-M?2)
Multi-Function Relay Output 2 (terminal M3-M4)
Multi-Function Relay Output 3 (terminal M5-M6)
Multi-Function Photocoupler Output 1 (terminal P1-C1)
Multi-Function Photocoupler Output 2 (terminal P2-C2)
Reserved

Enables the function in bit 7

Fault Contact Output (terminal MA/MB-MC)

Reserved

Reserved

Torque limit input (enables the setting from MEMOBUS/Modbus)

Torque compensation input (enables the setting from MEMOBUS/Modbus)
Reserved

Enable Terminal S5 Input for Broadcast Data

Enable Terminal S6 Input for Broadcast Data

Enable Terminal S7 Input for Broadcast Data

Enable Terminal S8 Input for Broadcast Data

Analog Monitor Option AO-A3 Analog Output 1 (10 V/4000 H)
Analog Monitor Option AO-A3 Analog Output 2 (10 /4000 H)
Digital Output Option DO-A3 Output (Binary)

Reserved

<1> To enable torque compensation function by serial communications, set H3-10 to 14.
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C.9 MEMOBUS/Modbus Data Table

¢ Monitor Data

Monitor data can be read only.

382

Register No.

0020H

0021H

0022H

0023H
0024H
0025H
0026H
0027H
0028H

0029H

002AH

Contents
Drive Status 1
bit 0 During Run
bit 1 During Reverse
bit 2 Drive Ready
bit 3 Fault
bit 4 Data Setting Error
bit5 Multi-Function Relay Output (terminal M1-M2)
bit 6 Multi-Function Relay Output (terminal M3-M4)
bit 7 Multi-Function Relay Output (terminal M5-M6)
bit 8 Multi-Function Photocoupler Output 1 (terminal P1-C1)
bit 9 Multi-Function Photocoupler Output 2 (terminal P2-C2)
bit A to bit D Reserved
bit E ComRef status
bitF ComCtrl status
Fault Contents 1
bit 0 Overcurrent (0C), Ground fault (GF)
bit 1 Overvoltage (ov)
bit 2 Drive Overload (oL2)
bit 3 Overheat 1 (0H1)
bit4 Dynamic Braking Transistor Fault (rr)
bit5, 6 Reserved
bit 7 EFO0, EF3 to EF8: External Fault
bit 8 CPFDD: Hardware Fault (includes oFx)
bit 9 Motor Overload (oL1), Overtorque Detection 1/2 (oL3/oL4), Undertorque Detection 1/2 (UL3/UL4)
bit A Encoder Disconnected (PGo), Option Card Hardware Fault (PGoH), Overspeed (0S), Excessive Speed Deviation (dEv)
bitB Main Circuit Undervoltage (Uv)
bit C Undervoltage (Uv1), Control Power Supply Undervoltage (Uv2), Soft Charge Circuit Fault (Uv3)
bitD Output Phase Loss (LF), Input Phase Loss (PF)
bit E MEMOBUS/Modbus Communication Error (CE), Option Communication Error (bUS)
bitF Operator Connection Fault (oPr)
Data Link Status
bit 0 Writing data or switching motors
bit 1
bit 2 Reserved
bit 3 Upper or lower limit error
bit 4 Data conformity error
bit5 Writing to EEPROM
bit 6 to bit F Reserved

Speed Reference, <1>

Output Speed, <1>

Output Voltage Reference, 0.1 V units (units are determined by parameter H5-10)
Output Current, 0.1 A units

Output Power

Torque Reference

Fault Contents 2

bit 0 Reserved

bit 1 Ground Fault (GF)

bit 2 Input Phase Loss (PF)

bit 3 Output Phase Loss (LF)

bit 4 to bit F Reserved

Alarm Contentsl

bit0, 1 Reserved

bit 2 Up/Down command Input Error (EF)

bit 3 Drive Baseblock (bb)

bit 4 Overtorque Detection 1/2 (oL3/4)

bit 5 Heatsink Overheat (oH)

bit 6 Overvoltage (ov)

bit 7 Undervoltage (Uv)

bit 8 Cooling Fan Error (FAN)

bit 9 MEMOBUS/Modbus Communication Error (CE)
bit A Option Communication Error (bUS)

bit B Undertorque Detection 1/2 (UL3/UL4)

bit C to E Reserved

bitF Serial Communication Transmission Error (CALL)
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002BH

002CH

002DH

002EH to 0030H
0031H
0032H
0033H
0034H
0035H

0036H to 003CH

003DH

003EH
003FH
0040H to 004AH

Input Terminal Status
bit 0

bit 1

bit 2

bit 3

bit4

bit 5

bit 6

bit 7

bit 8 to bit F
Drive Status 2
bit 0

bit 1

bit 2

bit 3

bit4

bit 5

bit 6

bit 7

bit 8

bit 9

bit A

bitB

bit C

bit D

bitE

bit F
Output Terminal Status
bit 0

bit 1

bit 2

bit 3

bit4
bit3to 6
bit 7
bit8to F
Reserved

DC Bus Voltage, 1 Vdc units
Torque Reference (U1-09), 1% units

Reserved

C.9 MEMOBUS/Modbus Data Table

Contents

Terminal S1 Closed
Terminal S2 Closed
Terminal S3 Closed
Terminal S4 Closed
Terminal S5 Closed
Terminal S6 Closed
Terminal S7 Closed
Terminal S8 Closed
Reserved

During Run

Zero Speed

Speed Agree

User Speed Agree

Speed Detection 1

Speed Detection 2

Drive Ready

During Undervoltage

During Baseblock

Speed Reference from Operator Keypad
Up/Down command from Operator Keypad
Over/Undertorque 1, 2

Speed Reference Loss

During Fault Reset

Fault

Communication Timeout

Multi-Function Relay Output (terminal M1-M2)
Multi-Function Relay Output (terminal M3-M4)
Multi-Function Relay Output (terminal M5-M6)
Multi-Function Photocoupler Output 1 (terminal P1-C1)
Multi-Function Photocoupler Output 2 (terminal P2-C2)
Reserved

Fault Contact Output (terminal MA/MB-MC)

Reserved

Product Code 1 [ASCII], Product Type (LA for L1000A)
Product Code 2 [ASCI1], Region Code

Reserved

Communications Error Contents <3>

bit 0
bit 1
bit 2
bit 3
bit4
bit 5
bit 6
bit 7 to bit F

Output Speed

CRC Error

Data Length Error
Reserved

Parity Error
Overrun Error
Framing Error
Timeout

Reserved

r/min <4>

0.01% units

Used for various monitors U1-DD. Refer to U: Monitors on page 355 for parameter details.

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual

383

MEMOBUS/Modbus

Q Communications



C.9 MEMOBUS/Modbus Data Table

Register No. Contents
Drive status (U1-12)
bit 0 During Run
bit 1 During Zero Speed
bit 2 During Reverse Run
bit 3 During Fault Reset Signal Input
bit 4 During Speed Agree
bit5 Drive Ready
bit 6 Alarm
004BH bit 7 Fault
bit 8 During Operation Error (0PEDD)
bit 9 During Momentary Power Loss
bit A Motor 2 Selected
bit B Reserved
bit C Reserved
bitD Reserved
bitE ComRefstatus, NetRef status
bitF ComCtrl status, NetCtrl status
004CH to 007EH Used for various monitors U1-DD, U4-DD, and U6-DD. Refer to U: Monitors on page 355 for parameter details.
007FH Alarm Code, Refer to Alarm Register Contents on page 390 for alarm codes.

Used for monitors U2-DD, U3-DD. Refer to U: Monitors on page 355 for parameter details and Refer to Fault Trace Contents on page 389 for register

0080H to 0097H o
value descriptions.

0098H High Word of Accumulated Operation Time Monitor, 10h units (U4-01)
0099H Low Word of Accumulated Operation Time Monitor, 1h units (U4-01)
009AH High Word of Cooling Fan Operation Time Monitor (U4-03)
009BH Low Word of Cooling Fan Operation Time Monitor (U4-03)
009CH to 00AAH Reserved
00ABH Drive Rated Current <2>
00ACH r/min units <4>
Speed Feedback (U1-05) i
00ADH 0.01% units
00AEH, 00AFH Reserved
Register contains ASCI1 code of the option card.
DI-A3 = 0x01
DO-A3 = 0x02
AO-A3 = 0x04
. PG-B3 = 0x11
00BOH Option Code Connected to CN5-A PG-X3 = 0x12
PG-F3 = 0x21
PG-E3 = 0x22
Communication Option: Register contains ASCII code of 1st and 3rd digit of the option card type number.
Example: Register value is 5353H for “SS” if a SI-S3 option card is installed.
00B1H Reserved
00B2H Option Code Connected to CN5-B
00B3H Option Code Connected to CN5-C
00B4H Reserved
00B5H Output Speed After Soft Start r/min units <4>
00B6H (U1-16) 0.01% units
00B7H r/min units <4>
Speed Reference
00B8H 0.01% units
00B9H to 00BEH Reserved
00BFH Lists the last to digits of operation error code oPEDD.
Fault contents 3
bit 1 Undervoltage (Uvl)
bit 2 Control Power Supply Undervoltage (Uv2)
bit 3 Soft Charge Circuit Fault (Uv3)
bit4 Short Circuit (SC)
bit5 Ground Fault (GF)
bit 6 Overcurrent (oC)
bit 7 Overvoltage (ov)
00COH . )
bit 8 Heatsink Overheat (oH)
bit 9 Heatsink Overheat (oH1)
bit A Motor Overload (oL1)
bitB Drive Overload (oL 2)
bit C Overtorque Detection 1 (oL3)
bit D Overtorque Detection 2 (oL4)
bit E Dynamic Braking Transistor Fault (rr)
bitF Reserved
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Register No.
Fault contents 4
bit 0
bit 1
bit 2
bit 3
bit 4
bit 5
bit 6
00C1H bit 7
bit 8
bit 9
bit A
bit B
bit C
bit D
bit E
bit F
Fault contents 5
bit 0
bit 1
bit 2, 3
bit 4
bit 5
bit 6
bit 7
bit 8
bit 9
bitA to E
bit F

00C2H

Fault contents 6
bit 0

bit 1

bit 2

bit 3

bit 4

bit 5

bit 6

bit 7

bit 8to F

00C3H

Fault contents 7

bit 0 to 4

bit 5

bit 6 to B

bit C

bit D

bit E

bit F

bit 0 to 3
00C5H bit 4

bit5to F

00C4H

00C6H, 00C7H Reserved
Alarm contents 2
bit 0
bit 1
bit 2
bit 3
bit 4
bit 5
bit 6
00C8H bit 7
bit 8
bit 9
bit A
bit B
bit C
bit D
bit E
bit F

Contents

External Fault at input terminal S3 (EF3)
External Fault at input terminal S4 (EF4)
External Fault at input terminal S5 (EF5)
External Fault at input terminal S6 (EF6)
External Fault at input terminal S7 (EF7)
External Fault at input terminal S8 (EF8)
Reserved

Overspeed (0s)

Excessive Speed Deviation (dEv)
Encoder Disconnected (PGo)

Input Phase Loss (PF)

Output Phase Loss (LF)

Reserved

Digital Operator Connection Fault (oPr)
EEPROM Write Error (Err)

Reserved

MEMOBUS/Modbus Communication Error (CE)
Option Communication Error (bUS)

Reserved

Control Fault (CF)

Position Lock Error (SVE)

Option External Fault (EF0)

Reserved

Undertorque Detection 1 (UL3)

Undertorque Detection 2 (UL4)

Reserved

Hardware Fault (includes oFx)

Reserved

Z Pulse Fault Detection (dv1)

Z Pulse Noise Fault Detection (dv2)
Inversion Detection (dv3)

Inversion Prevention Detection (dv4)
Current Imbalance (LF2)

Pullout Detection (STo)

Option Card Hardware Fault (PGoH)
Reserved

Reserved

Current Offset Fault (CoF)

Reserved

Output Voltage Detection Fault (voF)
Reserved

Braking Transistor Overload Fault (boL)
Reserved

Reserved

Overacceleration (dv6)

Reserved

Undervoltage (Uv)

Overvoltage (ov)

Heatsink Overheat (oH)

Reserved

Overtorque 1 (oL3)

Overtorque 2 (oL4)

Up/Down commands Input Error (EF)
Drive Baseblock (bb)

External Fault 3, input terminal S3 (EF3)
External Fault 4, input terminal S4 (EF4)
External Fault 5, input terminal S5 (EF5)
External Fault 6, input terminal S6 (EF6)
External Fault 7, input terminal S7 (EF7)
External Fault 8, input terminal S8 (EF8)
Reserved

Overspeed (0S)
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C.9 MEMOBUS/Modbus Data Table

Register No. Contents
Alarm contents 3

bit 0 Excessive Speed Deviation (dEv)
bit 1 Encoder Disconnected (PGo)
bit 2 Digital Operator Connection Fault (oPr)
bit 3 MEMOBUS/Modbus Communication Error (CE)
bit 4 Option Communication Error (bUS)
bit5 Serial Communication Transmission Error (CALL)
bit 6 Motor Overload (oL1)
00C9H bit 7 Drive Overload (oL2)
bit 8 Reserved
bit 9 Option Card External fault (EFO0)
bit A Motor 2 Switch command input during run (run)
bit B Reserved
bit C Serial Communication Transmission Error (CALL)
bit D Undertorque Detection 1 (UL3)
bitE Undertorque Detection 2 (UL4)
bit F MEMOBUS/Modbus Test Mode Fault (SE)
Alarm contents 4
00CAH bit0Oto 9 Reserved
bit A Encoder Disconnected (PGo)
bitB to F Reserved
Alarm Contents 5
bit 0 to 2 Reserved
bit 3 High Current Alarm (HCA)
bit4 Cooling Fan Maintenance Time (LT-1)
bit5 Soft Charge Bypass Relay Maintenance Time (LT-2)
00CBH bit 6 Reserved
bit 7 SI-S EEPROM Error (EEP)
bit8to 9 Reserved
bit A Safe Disable Input (HbbF)
bit B Safe Disable Input (Hbb)
bitCtoF Reserved
Alarm Contents 6
bit 0 Output Voltage Detection Fault (VoF)
bit 1 Reserved
00CCH bit 2 Capacitor Maintenance Time (LT-3)
bit 3 IGBT Maintenance Time (50%) (LT-4)
bit 4 Braking Transistor Overload Fault (boL)
bit5to F Reserved
00CDH to 00CFH Reserved
CPF Contents 1
bito, 1 Reserved
bit 2 A/ID Conversion Error (CPF02)
bit 3 PW M Data Fault (CPF03)
bit4, 5 Reserved
bit 6 EEPROM Memory Data Error (CPF06)
00DOH bit 7 Terminal Board Connection Error (CPFO07)
bit 8 EEPROM Serial Communications Fault (CPF08)
bit9, A Reserved
bitB RAM Fault (CPF11)
bit C FLASH Memory Fault (CPF12)
bit D Watchdog Circuit Exception (CPF13)
bit E Control Circuit Fault (CPF14)
bitF Reserved
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Register No.
CPF Contents 2
bit 0
bit 1
bit 2
bit 3
bit4
bit 5
bit 6
00D1H bit 7
bit 8
bit 9
bit A
bitB
bitC
bit D
bitE
bit F
bit 0
bit 1
00D2H bit 2
bit 3
bit4 to F
00D3H to 00D7H oFAOx Contents (CN5-A)
oFAOx Contents (CN5-A)
bit 0
bit 1
bit 2
bit 3, 4
bit 5
bit 6
bit 7 to F
oFA1x Contents (CN5-A)
bit 0
bit 1
bit 2
bit 3
bit 4
bit 5
bit 6
bit 7
bit 8 to F
00DAH to 00DBH Reserved
oFA3x Contents (CN5-A)
bit 0
bit 1
bit 2
bit 3
bit 4
bit 5
bit 6
bit 7
bit 8
bit 9
bit A
bit B
bit C
bit D
bitE, F
oFb0x Contents (CN5-B)
bit 0
bit 1
bit 2
bit 3, 4
bit 5
bit 6
bit7 to F

00D8H

00D9H

00DBH

00DCH

Contents

Clock Fault (CPF16)

Timing Fault (CPF17)

Control Circuit Fault (CPF18)

Control Circuit Fault (CPF19)

Hardware fault at power up (CPF20)
Hardware fault at communication start up (CPF21)
A/D Conversion Fault (CPF22)

PWM Feedback Fault (CPF23)

Drive Unit Signal Fault (CPF24)

Terminal board is not properly connected. (CPF25)
ASIC BB Circuit Error (CPF26)

ASIC PWM Setting Register Error (CPF27)
ASIC PWM Pattern Error (CPF28)

ASIC On-delay Error (CPF29)

ASIC BBON Error (CPF30)

ASIC Code Error (CPF31)

ASIC Start-up Error (CPF32)

Watch-dog Error (CPF33)

ASIC Power/Clock Error (CPF34)

External A/D Converter Error (CPF35)
Reserved

Option Compatibility Error (0FA00)

Option not properly connected (0FA01)

Same type of option card already connected (0FA02)
Reserved

A/D Conversion Error (0FAQ5)

Option Response Error (0FA06)

Reserved

Option RAM Fault (0FA10)

Option Operation Mode Fault (SLMOD) (0FA11)
Drive Receive CRC Error (0FA12)

Drive Receive Frame Error (0FA13)

Drive Receive Abort Error (0FA14)

Option Receive CRC Error (0FA15)

Option Receive Frame Error (0FA16)

Option Receive Abort Error (0FA17)

Reserved

Comm. ID Error (0FA30)

Model Code Error (0FA31)

Sumcheck Error (0FA32)

Comm. option timeout waiting for response (0FA33)
MEMOBUS Timeout (0FA34)

Drive timeout waiting for response (0FA35)
CI Check Error (0FA36)

Drive timeout waiting for response (0FA37)
Control Command Selection Error (0FA38)
Drive timeout waiting for response (0FA39)
Control Response Selection 1 Error (0FA40)
Drive timeout waiting for response (0FA41)
Control Response Selection 2 Error (0FA42)
Control Response Selection Error (0FA43)

Reserved

Option compatibility error (0Fb00)

Option not properly connected (oFb01)

Same type of option card already connected (0Fb02)
Reserved

A/D Conversion Fault (oFb05)

Option Response Error (0Fb06)

Reserved
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C.9 MEMOBUS/Modbus Data Table

Register No. Contents
oFbl1x Contents (CN5-B)
bit 0 Option RAM Fault (0Fb10)
bit 1 Option Operation Mode Fault (SLMOD) (oFb11)
bit 2 Drive Receive CRC Error (0Fb12)
00DDH bit 3 Drive Receive Frame Error (0Fb13)
bit 4 Drive Receive Abort Error (oFb14)
bit 5 Option Receive CRC Error (oFb15)
bit 6 Option Receive Frame Error (0Fb16)
bit 7 Option Receive Abort Error (oFb17)
bit 8 to F Reserved
00DEH to 00DFH Reserved
oFb3x Contents (CN5-B)
bit 0 Comm. ID Error (0Fb30)
bit 1 Model Code Error (0Fb31)
bit 2 Sumcheck Error (0Fb32)
bit 3 Comm. option timeout waiting for response (0Fb33)
bit 4 MEMOBUS Timeout (0Fb34)
bit 5 Drive timeout waiting for response (oFb35)
00EOH bit 6 CI Check Error (0Fb36)
bit 7 Drive timeout waiting for response (oFb37)
bit 8 Control Command Selection Error (0Fb38)
bit 9 Drive timeout waiting for response (0Fb39)
bit A Control Response Selection 1 Error (0Fb40)
bit B Drive timeout waiting for response (oFb41)
bit C Control Response Selection 2 Error (0Fb42)
bit D Control Response Selection Error (0Fb43)
bitE, F Reserved
oFCO0x Contents (CN5-C)
bit 0 Option compatibility error (0FC00)
bit 1 Option not properly connected (0FCO01)
00E1H bit 2 Same type of option card already connected (0FC02)
bit 3, 4 Reserved
bit 5 A/D Conversion Fault (cFCO05)
bit 6 Option Response Error (0FC06)
bit7 to F Reserved
oFC1x Contents (CN5-C)
bit 0 Option RAM Fault (0FC10)
bit 1 Option Operation Mode Fault (SLMOD) (oFC11)
bit 2 Drive Receive CRC Error (0FC12)
00E2H bit 3 Drive Receive Frame Error (0FC13)
bit 4 Drive Receive Abort Error (0FC14)
bit 5 Option Receive CRC Error (0FC15)
bit 6 Option Receive Frame Error (0FC16)
bit 7 Option Receive Abort Error (0FC17)
bit 8 to F Reserved
00E3H, 00E4H Reserved
oFC3x Contents (CN5-C)
bit 0 Comm. ID Error (0FC30)
bit 1 Model Code Error (0FC31)
bit 2 Sumcheck Error (0FC32)
bit 3 Comm. option timeout waiting for response (0FC33)
bit 4 MEMOBUS Timeout (0FC34)
bit 5 Drive timeout waiting for response (0FC35)
00ESH bit 6 CI Check Error (0FC36)
bit 7 Drive timeout waiting for response (0FC37)
bit 8 Control Command Selection Error (0FC38)
bit 9 Drive timeout waiting for response (0FC39)
bit A Control Response Selection 1 Error (0FC40)
bit B Drive timeout waiting for response (0FC41)
bit C Control Response Selection 2 Error (0FC42)
bit D Control Response Selection Error (0FC43)
bitE, F Reserved
00E6H to 00FFH Reserved

<1> Parameter 01-03, Digital Operator Display Selection, determines the units.

<2> The value will have two decimal places (0.01 A) in the drive models 2A0018 to 0033 and 4A0009 to 0018 (refer to Table A.1 and Table A.2),
and one decimal place (0.1 A) in the drive models 2A0047 to 0415 and 4A0024 to 0260.

<3> Communication error contents are saved until the fault is reset.

<4> Set the number of motor poles to parameter E2-04, E4-04, or E5-05 depending on the motor being used.

388 YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



¢ Broadcast Messages

Data can be written from the master to all slave devices at the same time.

C.9 MEMOBUS/Modbus Data Table

The slave address in a broadcast command message must be setto 00H. All slaves will receive the message, but will not

respond.

Register No.

0001H

0002H

Digital Input Command
bit 0

bit 1

bit 2, 3
bit 4

bit 5

bit 6 to B
bit C

bit D

bit E

bit F

Speed Reference

¢ Fault Trace Contents

The table below shows the fault codes that can be read out by MEMOBUS/Modbus commands from the U2-DD

monitor parameters.

Fault Code
0002H
0003H
0004H
0005H
0006H
0007H
0008H
0009H
000AH
000BH
000CH
000DH
000EH
000FH
0011H
0012H
0013H
0014H
0015H
0016H
0018H
0019H
001AH
001BH
001CH
001EH
001FH
0021H
0022H
0025H
0026H
0027H
0029H
002AH
0030H
0032H
0033H

Contents

Up/Down Command (0: Run 1: Stop)
Direction Command (0: Down, 1: Up)
Reserved

External Fault

Fault Reset

Reserved

Multi-Function Digital Input S5
Multi-Function Digital Input S6
Multi-Function Digital Input S7
Multi-Function Digital Input S8
100%

Table C.4 Fault Trace / History Register Contents

Fault Name
Undervoltage (Uv1)
Control Power Supply Undervoltage (Uv2)
Soft Charge Circuit Fault (Uv3)
Short Circuit (SC)
Ground Fault (GF)
Overcurrent (oC)
Overvoltage (ov)
Heatsink Overheat (oH)
Heatsink Overheat (oH1)
Motor Overload (oL1)
Drive Overload (oL2)
Overtorque Detection 1 (oL3)
Overtorque Detection 2 (oL4)
Dynamic Braking Transistor (rr)
External Fault at input terminal S3 (EF3)
External Fault at input terminal S4 (EF4)
External Fault at input terminal S5 (EF5)
External Fault at input terminal S6 (EF6)
External Fault at input terminal S7 (EF7)
External Fault at input terminal S8 (EF8)
Overspeed (0S)
Excessive Speed Deviation (dEv)
Encoder Disconnect (PGo)
Input Phase Loss (PF)
Output Phase Loss (LF)
Digital Operator Connection (oPr)
EEPROM Write Error (Err)
MEMOBUS/Modbus Communication Error (CE)
Option Communication Error (bUS)
Control fault (CF)
Position Lock Error (SVE)
Option External Fault (EF0)
Undertorque Detection 1 (UL3)
Undertorque Detection 2 (UL4)
Hardware Fault (including oFx)
Z Pulse Fall Detection (dv1)
Z Pulse Noise Fault Detection (dv2)

Fault Code
009DH
009EH
009FH
00A0H
00A1H
00A2H
00A3H
00A4H
0101H
0102H
0103H
0106H
0107H
009CH
0111H
0112H
0113H
0114H
0115H
0116H
0117H
0118H
0131H
0132H
0133H
0134H
0135H
0136H
0137H
0138H
0139H
013AH
013BH
013CH
013DH
013EH
0201H
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Fault Name
ASIC PWM Pattern Error (CPF28)
ASIC On-Delay Error (CPF29)
ASIC BBON Error (CPF30)
ASIC Code Error (CPF31)
ASIC Start-p Error (CPF32)
Watch-dog Error (CPF33)
ASIC Power/Clock Error (CPF34)
External A/D Converter Error (CPF35)
Option compatibility error (0FA00)
Option not properly connected (0FA01)

Same type of option card already connected (0FA02)

A/D Conversion Error (0FAQ5)

Option Response Error (0FA06)

ASIC PWM Setting Register Error (CPF27)
Option RAM Fault (0FA10)

Option Operation Mode Fault (SLMOD) (0FA11)
Drive Receive CRC Error (0FA12)

Drive Receive Frame Error (0FA13)

Drive Receive Abort Error (0FA14)

Option Receive CRC Error (0FA15)

Option Receive Frame Error (0FA16)
Option Receive Abort Error (0FA17)
Comm. ID Error (0FA30)

Model Code Error (0FA31)

Sumcheck Error (0FA32)

Comm. option timeout waiting for response (0FA33)

MEMOBUS Timeout (0FA34)

Drive timeout waiting for response (0FA35)
CIl Check Error (0FA36)

Drive timeout waiting for response (0FA37)
Control Command Selection Error (0FA38)
Drive timeout waiting for response (0FA39)
Control Response Selection 1 Error (0FA40)
Drive timeout waiting for response (0FA41)
Control Response Selection 2 Error (0FA42)
Control Response Selection Error (0FA43)
Option Connection Error (0Fb01)
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C.9 MEMOBUS/Modbus Data Table

Fault Code Fault Name Fault Code Fault Name
0034H Inversion Detection (dv3) 0202H Same type of option card already connected (0Fb02)
0035H Inversion Prevention Detection (dv4) 0205H A/D Conversion Error (0Fb05)
0036H Output Current Imbalance (LF2) 0206H Option Response Error (0Fb06)
0037H Pullout Detection (Sto) 0210H Option RAM Fault (0Fb10)
0038H PG Option Card Hardware Fault 0211H Option Operation Mode Fault (SLMOD) (oFb11)
0046H Current Offset Fault (CoF) 0212H Drive Receive CRC Error (0Fb12)
004DH Output Voltage Detection Fault (voF) 0213H Drive Receive Frame Error (oFb13)
0054H Overacceleration (dv6) 0214H Drive Receive Abort Error (oFb14)
0055H Motor Contactor Response Error (SE1) 0215H Option Receive CRC Error (oFb15)
0056H Starting Current Error (SE2) 0216H Option Receive Frame Error (oFb 16)
0057H Output Current Error (SE3) 0217H Option Receive Abort Error (oFb17)
0058H Brake Feedback Error (SE4) 0231H Comm. ID Error (0Fb30)
0059H Reference Missing (FrL) 0232H Model Code Error (0Fb31)
005BH Initial magnet Pole Search Overtime (dv7) 0233H Sumcheck Error (0Fb32)
005DH Initial magnet Pole Search Error (dv8) 0234H Comm. option timeout waiting for response (0Fb33)
0083H A/D Conversion Error (CPF02) 0235H MEMOBUS Timeout (0Fb34)
0084H PWM Data Fault (CPF03) 0236H Drive timeout waiting for response (0Fb35)
0087H EEPROM Memory Data Error (CPF06) 0237H CI Check Error (0Fb36)
0088H Terminal Board Connection Error (CPFO07) 0238H Drive timeout waiting for response (oFb37)
0089H EEPROM Serial Communication Fault (CPF08) 0239H Control Command Selection Error (0Fb38)
008CH RAM Fault (CPF11) 023AH Drive timeout waiting for response (0Fb39)
008DH Flash Memory Circuit Exception (CPF12) 023BH Control Response Selection 1 Error (0Fb40)
008EH Watchdog Circuit Exception (CPF13) 023CH Drive timeout waiting for response (oFb41)
008FH Control Circuit Fault (CPF14) 023DH Control Response Selection 2 Error (0Fb42)
0091H Clock Fault (CPF16) 023EH Control Response Selection Error (0Fb43)
0092H Timing Fault (CPF17) 0300H Option Compatibility Error (0FC00)
0093H Control Circuit Fault (CPF18) 0301H Option not properly connected (0FCO01)
0094H Control Circuit Fault (CPF19) 0302H Same type of option card already connected (0FC02)
0095H Hardware fault at power up (CPF20) 0305H A/D Conversion Error (0FC05)
0096H Hardware fault at communication start up (CPF21) 0306H Option Response Error (0FCO06)
0097H A/D Conversion Fault (CPF22) 0351H Encoder Option A/D Conversion Error (OFC50)
0098H PWM Feedback Fault (CPF23) 0352H Encoder Option Analog Circuit Error (OFC51)
0099H Drive Unit Signal Fault (CPF24) 0353H Encoder Communications Timeout (OFC52)
009AH Terminal board is not properly connected. (CPF25) 0354H Encoder Communications Data Error (OFC53)
009BH ASIC BB Circuit Error (CPF26) 0355H Encoder Error (OFC54)

¢ Alarm Register Contents

The table below shows the alarm codes that can be read out from MEMOBUS/Modbus register 007FH.
Table C.5 Alarm Register 007FH Contents

Alarm Code Fault Name Alarm Code Fault Name
0001H Undervoltage (Uv) 0017H Motor Overload (oL1)
0002H Overvoltage (ov) 0018H Drive Overload (oL2)
0003H Heatsink Overheat (oH) 001AH Option Card External Fault (EF0)
0005H Overtorque 1 (oL3) 001DH Serial Communication Transmission Error (CALL)
0006H Overtorque 2 (oL4) 001EH Undertorque Detection 1 (UL3)
0007H Up/Down commands input error (EF) 001FH Undertorque Detection 2 (UL4)
0008H Drive Baseblock (bb) 0020H MEMOBUS/Modbus Test Mode Fault (SE)
0009H External Fault at input terminal S3 (EF3) 002BH Encoder Disconnected (PGo)
000AH External Fault at input terminal S4 (EF4) 0034H High Current Alarm (HCA)
000BH External Fault at input terminal S5 (EF5) 0035H Cooling Fan Maintenance Time (LT-1)
000CH External Fault at input terminal S6 (EF6) 0036H Capacitor Maintenance Time (LT-2)
000DH External Fault at input terminal S7 (EF7) 0038H SI1-S EEPROM Error (EEP)
000EH External Fault at input terminal S8 (EF8) 003BH Safe Disable Input (HbbF)
0010H Overspeed (0S) 003CH Safe Disable Input (Hbb)
0011H Excessive Speed Deviation (dEv) 0041H Output Voltage Detection Fault (voF)
0012H Encoder Disconnected (PGo) 0043H Soft Charge Bypass Relay Maintenance Time (LT-3)
0014H MEMOBUS/Modbus Communication Error (CE) 0044H IGBT Maintenance Time (50%) (LT-4)
0015H Option Communication Error (bUS) 0045H Braking Transistor Overload (boL)
0016H Serial Communication Transmission Error (CALL)
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C.10 Enter Command

C.10 Enter Command

When writing parameters to the drive from the PLC using MEMOBUS/Modbus communication, parameter H5-11
determines whether an Enter command must be issued to enable these parameters. This section describes the types and
functions ofthe Enter commands.

¢ Enter Command Types

The drive supports two types of Enter commands as shown in the table below. An Enter command is enabled by writing
0 to register numbers 0900H or 0910H. These registers can only be written to; attempting to read from these registers will

cause an error.
Table C.6 Enter Command Types

Register No. Description
0900H Simultaneously writes data into the EEPROM (non-volatile memory) of the drive and enables the data in RAM. Parameter changes remain after cycling power.
0910H Writes data in the RAM only. Parameter changes are lost when the drive is shut off.

Note: Limitthe number of times writing to the EEPROM because the EEPROM can only be written to 100,000 times. The Enter
command registers are write-only and if these registers are read, the register address will be invalid (Error code: 02H). An Enter
command is not required when reference or broadcast data are sent to the drive.

¢ Parameter H5-11 and the Enter Command

When changing parameters via MEMOBUS/Modbus, H5-11 determines whether an Enter command is necessary to
activate parameter changes in the drive.

H5-11 Settings H5-11 =0 H5-11 =1
How parameter settings are enabled When the Enter command is received from the master. As soon as the value is changed.
Upper/lower limit check is performed, taking the settings of related Checks only the upper/lower limits of the parameters that were

Upper/lower limit check .
parameters into account. changed.

Not affected. The settings of related parameters remain unchanged.

They must be changed manually if needed. Default settings of related parameters are changed automatically.

Default value of related parameters

Error handling when setting multiple Data is accepted even if one setting is invalid. The invalid setting will Error occurs if only one setting is invalid. All data that was sent are
parameters be discarded. No error message occurs. discarded.

MEMOBUS/Modbus
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C.11 Communication Errors

C.11 Communication Errors

¢ MEMOBUS/Modbus Error Codes
A list of MEMOBUS/Modbus errors appears below.

When an error occurs, remove whatever caused the error and restart communications.

Error Code

01H

02H

03H

21H

22H

23H

24H

Error Name
Cause

Function Code Error

« Attempted to set a function code from a PLC other than 03H, 08H, and 10H.

Register Number Error

« A register number specified in the command message does not exist.
« Attempted to send a broadcast message using other register numbers than 0001H or 0002H.

Bit Count Error

« Read data or write data is greater than 16 bits. Invalid command message quantity.
« In awrite message, the “Number of Data Items” contained within the message does not equal twice the amount of data words (i.e., the total of Data 1+ Data

2, etc.).
Data Setting Error

« Control data or parameter write data is outside the allowable setting range.
« Attempted to write a contradictory parameter setting.

Write Mode Error

« During run, the user attempted to write a parameter that cannot be written to during run.
« During an EEPROM memory data error (CPFO06), the master attempted to write to a parameter other than A1-00 to A1-05, E1-03, or 02-04.
« Attempted to write to read-only data.

DC Bus Undervoltage Write Error

« During an undervoltage situation, the master attempted to write to parameters that cannot be written to during undervoltage.

Werite Error During Parameter Process

« Master attempted writing to the drive while the drive was processing parameter data.

« Slave Not Responding

In the following situations, the slave drive will ignore the command message sent from the master, and not send a

response message:

* When a communications error (overrun, framing, parity, or CRC-16) is detected in the command message.

» When the slave address in the command message and the slave address in the drive do not match (remember to set the
slave address for the drive using H5-01).

» When the gap between two blocks (8-bit) of a message exceeds 24 bhits.

» When the command message data length is invalid.

Note: [fthe slave address specified in the command message is 00H, all slaves execute the write function, but do not return response
messages to the master.
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C.12 Self-Diagnostics

C.12 Self-Diagnostics

The drive has a built-in self-diagnosing function ofthe serial communication interface circuits. To perform the self-
diagnosis function, use the following procedure.

DANGER! Electrical Shock Hazard. Do not connect or disconnect wiring while the poweris on. Failure to comply will resultin death or
serious injury. Before servicing, disconnect allpower to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait
at least one minute after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

1
2.

Turn on the power to the drive.

Note the present terminal S6 function selection setting (H1-06) and set it for the communications test mode
(H1-06 = 67).

Turn off the power to the drive.

With the power off, wire the drive as shown in the following diagram, connecting terminals R+ and S+, R- and S,
and S6 and SC.

E(G) HC H1 H2 DW DM- IG R+ R- S+ S-
V+ AC V- A1l A2 FM AM AC P1 Cl1 P2 C2
S1 S2 S3 S4 S5 S6 S7 S8 SN SC SP

Figure C.8 Terminal Connections for Communication Self-Diagnostics

Set jumper S3 to source mode (internal power supply).

Turn the power to the drive back on.

During normal operation, the drive will display “PASS”. This indicates that the communications test mode is
operating normally.

When a fault occurs, the drive will display “CE” on the keypad display.

Turn off the power supply.

Remove the wire jumpers from terminal R+, R-, S+, S-, and S6-SC. Set back jumper S3 to its original position.
Set terminal S6 to its original function.

10. Return to normal operation.
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Appendix: D

Standards Compliance

This appendix explains the guidelines and criteria for maintaining CE and UL standards.

D.1 SECTION SAFETY ittt e e s 396
D.2 EUROPEAN STANDARDS ...t 398
D.3 UL AND CSA STANDARDS ... 403
D.4 SAFE DISABLE INPUT FUNCTION ...ttt 410
D.5 EN81-1 CONFORM CIRCUIT WITH ONE MOTOR CONTACTOR........coccvveeeeeee 413
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D.1 Section Safety

D.1 Section Safety

A danger
Electrical Shock Hazard
Do not connect or disconnect wiring or service the drive while the power is on.

Failure to comply will result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. After shutting offthe power, wait for at least the amount of time specified on the drive before
touching any components.

A WARNING
Electrical Shock Hazard
Do not operate equipment with covers removed.
Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not allow unqualified personnel to use the equipment.

Failure to comply could result in death or serious injury.

Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar with
installation, adjustment and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning
work on the drive.

Do not remove covers or touch circuit boards while the power is on.

Failure to comply could result in death or serious injury.
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D.1 Section Safety

A WARNING
Fire Hazard

Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage ofthe incoming power supply before applying power.
Do not use improper combustible materials in drive installation, repair or maintenance.

Failure to comply could result in death or serious injury by fire. Attach the drive or braking resistors to metal or other
noncombustible material.

NOTICE
Equipment Hazard
Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.
Failure to comply may result in ESD damage to the drive circuitry.
Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.
Do not use unshielded wire for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-pair
wires and ground the shield to the ground terminal of the drive.

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive or braking circuit.
Carefully review instruction manual TOBP C720600 00 when connecting a braking option to the drive.

Do not modify the drive circuitry.
Failure to comply could result in damage to the drive and will void warranty.
Yaskawa is not responsible for modification ofthe product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting other
devices.

Failure to comply could result in damage to the drive.
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D.2 European Standards

D.2 European Standards

Figure D.1 CE Mark

The CE mark indicates compliance with European safety and environmental regulations. It is required for engaging in
business and commerce in Europe.

European standards include the Machinery Directive for machine manufacturers, the Low Voltage Directive for
electronics manufacturers, and the EMC guidelines for controlling noise.

This drive displays the CE mark based on the EMC guidelines and the Low Voltage Directive.

» Low Voltage Directive: 2006/95/EC
* EMC Guidelines: 2004/108/EC

Devices used in combination with this drive must also be CE certified and display the CE mark. When using drives
displaying the CE mark in combination with other devices, it is ultimately the responsibility ofthe user to ensure
compliance with CE standards. After setting up the device, verify that conditions meet European standards.

¢ CE Low Voltage Directive Compliance

This drive has been tested according to European standard IEC61800-5-1, and it fully complies with the Low Voltage
Directive.

To comply with the Low Voltage Directive, be sure to meet the following conditions when combining this drive with
other devices:

m Area of Use
Do not use drives in areas with pollution higher than severity 2 and overvoltage category 3 in accordance with IEC664.

m Factory Recommended Branch Circuit Protection

Always install fuses at the drive input side. Referto Input Fuses on page 310 for selecting fuses.

m Grounding

The drive is designed to be used in T-N (grounded neutral point) networks. If installing the drive in other types of
grounded systems, contact your Yaskawa representative for instructions.

¢ EMC Guidelines Compliance

This drive is tested according to European standards EN61800-3: 2004, and complies with the European standards
EN12015 (requires an optional AC reactor) and EN12016.

Note: Make sure the protective earthing conductor complies with technical standards and local safety regulations. Because the leakage
current exceeds 3.5 mA when an EMC filter is installed, IEC 61800-5-1 states that either the power supply must be automatically
disconnected in case of discontinuity of the protective earthing conductor or a protective earthing conductor with a cross-section
of at least 10 mm2 (Cu) or 16 mm2 (Al) must be used.

m EMC Filter Installation

The following conditions must be metto ensure continued compliance with European standards EN12015 and EN12016.
Refer to EMC Filters on page 401 for EMC filter selection.
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D.2 European Standards

Installation Method
Verify the following installation conditions to ensure that other devices and machinery used in combination with this
drive also comply with EMC guidelines.

1. Install an EMC noise filter to the input side specified by Yaskawa for compliance with European standards.

2. Place the drive and EMC noise filter in the same enclosure.
3. Use braided shield cable for the drive and motor wiring, or run the wiring through a metal conduit.
4. Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.

A - Drive D - Metal conduit
B -10 m max cable length between drive and motor E - Ground wire should be as shortas possible.
C - Motor

Figure D.2 Installation Method

5. Make sure the ground conductor complies with technical standards and local safety rules. When an EMC filter is
installed, the leakage current exceeds 3.5 mA. Therefore according to IEC61800-5-1, at least one of the

conditions below must be satisfied:
a) The cross-section of the protective earthing conductor must be at least 10 mm2 (Cu) or 16 mm2 (Al).

b) The power supply must be disconnected automatically in case of discontinuity of the protective earthing
conductor.

A - Braided shield cable C - Cable clamp (conductive)
B - Metal panel

Figure D.3 Ground Area
6. Connect an AC or DC reactor to minimize harmonic distortion.
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D.2 European Standards

Three-Phase 200 V / 400 V Class

A Make sure the ground wire is grounded

H!

Enclosure panel

Metal plate

Grounding surface
(remove any paintor sealant)

Drive

EMC noise filter

Grounding surface
(remove any paintor sealant)

Ground plate
(scrape off any visible paint)

Motor cable (braided shield cable, max. 10 m)

Ground the cable shield

Figure D.4 EMC Filter and Drive Installation for CE Compliance (Three-Phase 200 V /400 V Class)
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D.2 European Standards

m EMC Filters
Install the drive with the EMC filters to comply with the EN61800-3/EN12015 requirements.

Note: Ifthe Safe Disable function of the drive is part of the safety concept of a machine or installation and used for a safe stop
according to EN60204-1, stop category 0, use these filters recommended by Yaskawa. For all other EMC filters, additional
measurements must be performed to prove EMC compatibility. This also applies when using the safe disable function in one
motor contactor installations as described in Safe Disable Input Function on page 410.

Table D.1 EN61800-3 Filters

Filter Data (Manufacturer: Schaffner)

Model Weight Dimensions
CIMR-LD Type Rated Current (A) 9 [W x D x H] Y x X Figure
(k9) (mm)
Three-Phase 200 V Class

2A0018

FS5972-35-07 35 21 206 x 50 x 355 175x 336
2A0025

1

2A0033

FS5972-60-07 60 4.0 236 x 65 x 408 205 x 390
2A0047
2A0060

FS5972-100-35 100 34 90 x 150 x 330 65 x 255
2A0075
2A0185

FS5972-170-40 170 6.0 120 x 170 x 451 102x 365 2
2A0115
2A0145

FS5972-250-37 250 11.7 130 x 240 x 610 90 x 498
2A0180
2A0215

FS5972-410-99 410 10.5 260 x 115 x 386 235x 120
2A0283

3

2A0346

FS5972-600-99 600 11 260 x 135 x 386 235x 120
2A0415

Three-Phase 400 V Class

4A0009 FS5972-18-07 18 13 141 x 46 x 330 115 x 313
4A0015
4A0018 FS5972-35-07 35 2.1 206 x 50 x 355 175x 336
4A0024 1
4A0031
4A0039 FS5972-60-07 60 4 236 x 65 x 408 202 x 390
4A0045
4A0060

FS5972-100-35 100 34 90 x 150 x 330 65 x 255
4A0075
4A0091 )
4A0112 FS5972-170-35 170 6.0 120 x 170 x 451 102x 365
4A0150
4A0180 FS5972-250-37 250 11.7 130 x 240 x 610 90 x 498
4A0216 FS5972-410-99 410 10.5 260 x 115 x 386 235x 120 3
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D.2 European Standards

Filter Side (LINE) Filter Side (LINE)

Filter Side (LINE)

Figure 3

Figure D.5 EMC Filter Dimensions
m AC Reactors for EN 12015 Compliance

Contact Yaskawa for information about reactors.
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D.3 UL and CSA Standards
D.3 UL and CSA Standards

¢ UL Standards Compliance

The UL/cUL mark applies to products in the United States and Canada. It indicates that UL has performed product
testing and evaluation, and determined that their stringent standards for product safety have been met. For a product to
receive UL certification, all components inside that product must also receive UL certification.

C® us
LISTED

Figure D.6 UL/cUL Mark

This drive is tested in accordance with UL standard UL508C and complies with UL requirements. To ensure continued
compliance when using this drive in combination with other equipment, meet the following conditions:

m [nstallation Area

Do not install the drive to an area greater than pollution severity degree 2 (UL standard).
m Ambient Temperature

-10 to 50°C

m Main Circuit Terminal Wiring

Yaskawa recommends using closed-loop crimp terminals on all drive models. UL/cUL approval requires the use of
closed-loop crimp terminals when wiring the drive main circuit terminals on models CIMR-LD2A0085 to 2A0415 and
4A0045 to 4A0216. Use only the tools recommended by the terminal manufacturer for crimping.

The wire gauges listed in Table D.2 and Table D.3 are Yaskawa recommendations. Refer to local codes for proper wire
gauge selections.
Note: The mark © indicates the terminals for protective ground connection. (as defined in IEC60417-5019)
Grounding impedance;

200 V: 100 Q or less
400 V: 10 Q or less

Table D.2 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

For Asia <1> For U.S.A <2> For Europe and China <3> Tighteni
. . . ightening
Model Terminal Recommended  Applicable  Recommended Applicable Recommended Applicable Screw Torque
CIMR-LC Gauge Gauge Gauge Gauge Gauge Gauge Size Nm (lb.in.)
mm2 mmz2 AWG, kemil AWG, kemil mm2 mm2
RIL1, S/L2, T/L3 5.5 351055 10 12 to 10 4 25106
U/TL, VIT2, W/T3 3.5 351055 10 12 to 10 2.5 25106
12t0 15
2A0018 - 55 3.51t0 55 - 12 to 10 - 4t06 M4
1 +2 (10.6 to 13.3)
B1, B2 2 2t055 - 14 to 10 - 25106
® 3.5 351055 10 12 to 10 4 4106
RIL1, S/L2, T/L3 14 5.5 to 14 8 10 to 6 6 4to0 16
U/TL, VIT2, WIT3 8 5.5 to 14 8 10 to 6 6 4t0 16 M 1210 15
N . . N (10.6 to 13.3)
2A0025 ) 14 5.5 to 14 10 to 6 610 16
B1, B2 35 21055 - 14 to 10 - 4106
21025
5.5 55t08 8 10to 8 6 6to 10 M5
® 0 ° ° (17.7 to 22.1)
RIL1, S/L2, T/L3 14 14 6 81t0 6 10 6o 16
U/ITL, VIT2, WIT3 14 8to 14 8 81t0 6 10 6to 16 M 1210 15
B B B (10.6 to 13.3)
2A0033 L +1, 42 14 14 6 16
B1, B2 5.5 351055 - 12 to 10 - 4106
5.5 55t08 8 10to 8 10 6to 10 M5 2t025

(17.7 to 22.1)
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D.3 UL and CSA Standards

For Asia <f> For U.S.A <2> For Europe and China <3> Tighteni
) ) ) ightening
Model Terminal Recommended  Applicable  Recommended  Applicable Recommended  Applicable Screw Torque
CIMR-LC Gauge Gauge Gauge Gauge Gauge Gauge Size Nm (Ib.in.)
mm2 mmz2 AWG, kemil AWG, kcmil mmz2 mm2
R/L1, S/L2, T/L3 22 14 to 22 4 6104 16 16 to 25
4t06
UIT1, VIT2, W/T3 14 14 to 22 4 6104 16 16 to 25 M6
° ° ° (35.4 to 53.1)
., 41,42 22 14 to 22 - 6to 4 - 16 to 25
2A0047
2t0 2.5
B1, B2 14 55 to 14 B 10 to 6 . 6to 10 M5 (7.7 10 22.1)
4t06
8 8to 14 6 8t0 6 16 10 to 16 M6
® ° ° ° (35.4 to 53.1)
R/L1, S/L2, T/L3 30 22 to 30 3 4103 25 16 to 25
9 toll
UIT1, VIT2, W/T3 22 14 to 30 3 4103 16 16 to 25 M8
(79.7 to 97.4)
o 41, 42 30 22 to 30 - 4103 - 25
2A0060
2t0 25
B1, B2 14 8to 14 . 8t0 6 . 10 to 16 M5 7 7:0 22.1)
4t06
® 8 810 22 6 6104 16 1610 25 M6 35 PR Y
R/L1, S/L2, T/L3 38 30 to 38 2 3t02 35 25 to 35
9 toll
UIT1, VIT2, W/T3 30 22 to 38 2 3t02 25 25 to 35 M8
° ° 0 (79.7 to 97.4)
-, +1, 42 38 30 to 38 - 3to2 - 25 to 35
2A0075
2to 25
B1, B2 14 14 B 6 . 16 M5
(17.7 to 22.1)
4106
© 14 14 to 22 6 6104 16 16 to 25 M6 (35.4 tg 53.1)
R/L1, S/L2, T/L3 38 30 to 50 1/0 3to 1/0 35 25 to 50
UIT1, VIT2, W/T3 38 30 to 50 1/0 3to 1/0 35 25 to 50
2A0085 o 60 38 to 60 ; 2to 110 ; 35 to 50 M8 9o 1
<4> ! (79.7 to 97.4)
B1, B2 22 14 to 50 - 6to 1/0 - 16 to 50
® 14 14 to 38 6 6104 16 16 to 25
R/L1, S/L2, T/L3 60 50 to 60 2/0 1to 2/0 50 35 to 70
UIT1, VIT2, W/T3 60 50 to 60 2/0 1to 2/0 50 35 to 70 . 18 to 23
M1
2A0115 ] 80 60 to 80 - 1/0 to 3/0 - 50 to 70 (159 to 204)
<> B1, B2 30 22 to 60 . 4 t0 2/0 - 25 to 70
9to 11
® 22 22 to 38 4 4 25 25 M8 (79.7 10 97.4)
R/L1, S/L2, T/L3 80 60 to 100 4/0 2/0 to 4/0 70 50 to 95
UIT1, VIT2, W/T3 80 60 to 100 4/0 3/0 to 4/0 70 50 to 95 18 to 23
2A0145 -] 50 x 2P 50 to 100 - 1to 4/0 - 35 to 95 M10 (159 to 204)
<4> +3 60 50 to 100 - 1/0 to 4/0 - 50 to 95
9to 11
22 22 to 60 4 4t02 35 25 to 35
® ° ° 0 (79.7 to 97.4)
R/L1, S/L2, T/L3 100 80 to 100 1/0 x 2P 1/0 to 2/0 95 70 to 95
UIT1, VIT2, W/T3 50 x 2P 50 to 60 1/0 x 2P 1/0 to 2/0 95 70 to 95 18 to 23
2A0180 ] 50 x 2P 50 to 100 - 1to 4/0 - 35 to 95 M10 (159 to 204)
<4> +3 80 60 to 100 - 1/0 to 4/0 - 50 to 95
9to 11
® 22 22 to 60 4 4to0 1/0 50 25 to 50 (79.7 10 97.4)
R/L1, S/L2, T/L3 80 x 2P 38 to 150 3/0 x 2P 3/0 to 300 95 x 2P 95 to 150
32 to 40
UIT1, VIT2, W/T3 80 x 2P 38 to 150 3/0 x 2P 3/0 to 300 95 x 2P 95 to 150 M12 (283 tz 35)
2A0215 -+l 80 x 2P 80 to 150 - 3/0 to 300 - 70 to 150
<4>
18t0 23
+3 80 x 2P 30 to 150 . 2 to 300 . 35 to 150 M10 (159 to 204)
32 to 40
® 22 22 to 150 3 3 to 300 95 95 to 150 M12 (283 tg 350)
R/L1, S/L2, T/L3 80 x 2P 70 to 150 4/0 x 2P 3/0 to 300 95 x 2P 95 to 150
32 to 40
UIT1, VIT2, W/T3 80 x 2P 70 to 200 3/0 x 2P 3/0 to 300 95 x 2P 95 to 150 M12 (283 tg 354)
2A0283 o+ 150 x 2P 80 to 150 - 3/0 to 300 B 70 to 150
<4>
18 to 23
+3 80 x 2P 80 to 150 . 3/0 to 300 . 70 to 150 M10 (159 to 204)
32 to 40
® 38 38 to 150 2 2 to 300 95 95 to 150 M12 (283 tg 354)
R/L1, S/L2, T/L3 100 x 2P 80 to 325 250 x 2P 4/0 to 600 240 95 to 300
32 to 40
UIT1, VIT2, W/T3 100 x 2P 80 to 325 4/0 x 2P 4/0 to 600 240 95 to 300 M12 (283 to 354)
2A0346 ] 150 x 2P 125 to 325 - 250 to 600 . 125 to 300
<4>
18 to 23
+3 80 x 2P 80 to 325 . 3/0 to 600 . 70 to 300 M10 (159 tz 208)
32 to 40
® 38 38 to 200 1 1to 350 120 120 to 240 M12 °

(283 to 354)
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Model
CIMR-LC

2A0415
<4>

Terminal

R/L1, S/L2, T/L3
U/ITL1, VIT2, WIT3
-+l

+3

©

For Asia <1>

Recommended  Applicable
Gauge Gauge
mm2 mm2

125 x 2P 100 to 325

125 x 2P 125 to 325

200 x 2P 150 to 325
100 x 2P 80 to 325

60 60 to 200

<1> Gauges listed here are for use in Japan.
<2> Gauges listed here are for use in the United States.

<3> Gauges listed here are for use in Europe and China.
<4> Drive models CIMR-LC2A0085 to 2A0415 require the use of closed-loop crimp terminals for UL/cUL compliance. Use only the tools

recommended by the terminal manufacturer for crimping.

Note:

Model
CIMR-LC

4A0009

4A0015

4A0018

4A0024

4A0031

4A0039

4A0045
<4>

Table D.3 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)

Terminal

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-+l +2

@
®
R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, +1, +2
B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, +1, +2

B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-, +1, +2

B1, B2

©

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-+l +2

B1, B2

©

R/L1, S/L2, T/L3
U/T1, VIT2, W/T3
-, +1, +2

B1, B2

®

R/L1, S/L2, T/L3
U/T1, VIT2, WIT3
-+l

B1, B2

For Asia
Recommended Applicable
Gauge Gauge
mm; mm;
2 2t055
2 2to 55
2 2to 5.5
2 2to 55
35 2to 55
35 2to0 14
35 2to 14
35 2to 14
2 2to 55
35 2t0 55
55 351to0 14
55 3.5to 14
55 3.5t0 14
2 2t0 55
35 3.5t055
14 55to 14
8 55to0 8
14 5.5 to 14
35 2to 8
55 55t0 8
14 14
14 8to 14
14 14
55 35t 8
8 55 to 14
14 14 to 22
14 14 to 22
14 14 to 22
8 55to0 8
8 8to 14
14 14
14 14
22 14 to 38
14 8to 14
8 8to 14

For U.S.A <2>
Recommended  Applicable
Gauge Gauge
AWG, kcmil AWG, kcmil
350 x 2P 250 to 600
300 x 2P 300 to 600
- 300 to 600
- 3/0 to 600
1 1to 350

For US.A
Recommended  Applicable
Gauge Gauge
AWG, kcmil AWG, kcmil
12 14 to 10
14 14 to 10
- 14 to 10
- 14 to 10
10 14 to 10
10 12to 6
10 12to 6
- 12t0 6
- 12to 10
10 14 to 10
10 10to 6
10 10to 6
- 12t0 6
- 12 to 10
10 12 to 10
8 8to 6
8 10to 6
- 10to 6
- 10to 8
8 10to 8
6 8to 6
8 8to 6
- 6
- 10to 8
6 10to 6
6 6to 4
6 6to 4
- 6to4
- 10to 8
6 8to 6
4 6to4
4 6to 4
- 6to 1
- 8to4
6 8to 6
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For Europe and China <3>

Recommended

Gauge
mm2

120 x 2P

300

120

Applicable
Gauge
mm2
95 to 300
95 to 300

150 to 300

70 to 300

120 to 240

For Europe and China

Recommended

Gauge
mm:

25
25

25
25
25

25

10

16
16

16

16
16

16

Applicable
Gauge
mm;
25t0 6
25t06
25106
25t06
25106
2.5to 16
2.51to0 16
4 to 16
4t06

25106

2.51to0 16

2.5 to 16
4 to 16
4106

4106

6 to 16
6to 16
6 to 16

6 to 10

6 to 10

10to 16
6 to 16
6 to 16

6 to 10

6 to 16

16 to 25
16 to 25
16 to 25

6to 10

10 to 16

10 to 16
10 to 16
16 to 35
10 to 16
10 to 16

Screw

Size

M12

M10

M12

Use crimp insulated terminals or insulated tubing for wiring these connections. Wires should have a continuous maximum
allowable temperature of 75 °C 600 V UL approved vinyl sheathed insulation. Ambient temperature should not exceed 40 °C.

Screw

Size

M4

M4

M5

M4

M5

M5

M5

M6

M5

M5

M6

M6

M5

M6

M8

D.3 UL and CSA Standards

Tightening
Torque
Nm (Ib.in.)

32 to 40
(283 to 354)

18 to 23
(159 to 204)
32 t0 40
(283 to 354)

Tightening
Torque
Nm (Ib.in.)

1210 15
(10.6 to 13.3)

1210 15
(10.6 to 13.3)

21025
(17.7 to 22.1)

1210 15
(10.6 to 13.3)

21025
(17.7 to 22.1)

21025
(17.7 t0 22.1)

2t0 25
(17.7 to 22.1)

4to06
(35.4 to 53.1)

2to0 25
(17.7 to0 22.1)

21025
(17.7 to 22.1)

410 6
(35.4 t0 53.1)

410 6
(35.4 t0 53.1)

21025
(17.7 to 22.1)

410 6
(35.4 t0 53.1)

9to 11
(79.7 to 97.4)
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D.3 UL and CSA Standards

For Asia For U.S.A For Europe and China i X
Model . i i s Tightening
odel Terminal Recommended  Applicable  Recommended Applicable Recommended  Applicable crew Torque
CIMR-LC Gauge Gauge Gauge Gauge Gauge Gauge Size Nm (Ib.in.)
mm2 mmz2 AWG, kcmil AWG, kcmil mm?2 mm2
R/L1, S/L2, T/L3 22 14 to 22 3 4103 16 16 to 25
U/T1, VIT2, WIT3 22 14 to 22 3 4103 25 16 to 25
4A0060 ) 30 22t0 38 ; 4to1 ; 25 t0 35 M8 9to 1t
<4> (79.7 to 97.4)
B1, B2 14 14 to 22 - 6t0 3 - 16 to 25
® 14 14 to 22 6 6 16 16 to 25
R/L1, S/L2, T/L3 30 22 to 60 2 3to 1/0 25 16 to 50
U/T1, VIT2, W/T3 30 22 to 60 2 3to 1/0 25 25 to 50
4A0075 ) 38 30 to 60 . 3to0 1/0 - 25 t0 50 M8 9to 11
<4> (79.7 to 97.4)
+3 22 14 to 60 - 6to 1/0 - 16 to 50
22 14 to 22 4 610 4 16 16 to 25
R/L1, S/L2, T/L3 38 30 to 60 1/0 2to 1/0 35 25 to 50
U/T1, VIT2, WIT3 38 30 to 60 2to0 1/0 35 25 to 50
4A0091 ) 60 30 to 60 . 3t0 1/0 - 25 t0 50 M8 9to 1
<4> (79.7 to 97.4)
+3 30 22 to 60 - 4 to 1/0 - 25 to 50
® 22 14 to 22 4 6104 16 16 to 25
R/L1, S/L2, T/L3 60 38 to 100 3/0 1/0 to 4/0 50 35 to 95
UIT1, VIT2, WIT3 60 50 to 100 2/0 1/0 to 4/0 50 35 to 95
AA0LLZ 100 60 to 100 ; 1/0 to 4/0 ; 500 95 M10 181023
<4> (159 to 204)
+3 50 30 to 100 - 3to 4/0 - 25 to 95
® 22 22 4 4 25 25
R/L1, S/L2, T/L3 80 60 to 100 410 3/0 to 4/0 70 50 to 95
U/T1, VIT2, W/T3 80 80 to 100 4/0 3/0 to 4/0 70 70 to 95
4A0150 -+ 50 x 2P 50 to 100 . 1to 4/0 . 35 to 95 M10 181023
<4> (159 to 204)
+3 60 50 to 100 - 1/0 to 4/0 - 50 to 95
® 22 22 to 30 4 4102 35 25 to 35
R/L1, S/L2, T/L3 150 30 to 150 300 2 to 300 95 35 to 95
UIT1, VIT2, WIT3 150 30 to 150 300 2 to 300 95 35 to 95
4A0180 -+ 80 x 2P 38 to 150 - 1to 250 B 35 to 150 M10 181023
<4> (159 to 204)
+3 80 22 to 80 - 3to 3/0 - 25 to 70
® 22 22 to 150 4 4 to 300 50 50 to 150
R/L1, S/L2, T/L3 150 38 to 325 400 1to 600 120 95 to 300
UIT1, VIT2, WIT3 150 38 to 325 400 1/0 to 600 120 95 to 300
4A0216 200 80 to 325 . 3/0 to 600 . 70 to 300 M10 181023
<4> (159 to 204)
+3 125 38 to 325 . 1to 325 - 35 to 300
® 22 22 to 200 2 2 to 350 70 70 to 240

<1> Gauges listed here are for use in Japan.

<2> Gauges listed here are for use in the United States.

<3> Gauges listed here are for use in Europe and China.

<4> Drive models CIMR-LC4A0045 to 4A0216 require the use of closed-loop crimp terminals for UL/cUL compliance. Use only the tools
recommended by the terminal manufacturer for crimping.

Note: Use crimp insulated terminals or insulated tubing for wiring these connections. Wires should have a continuous maximum
allowable temperature of 75 °C 600 V UL approved vinyl sheathed insulation. Ambient temperature should not exceed 40 °C.
Closed-Loop Crimp Terminal Recommendations
Yaskawa recommends using closed-loop crimp terminals on all drive models. UL approval requires the use of crimp
terminals when wiring the drive main circuit terminals on models CIMR-LDAO0085 to 2A0415 and 4A0045 to 4A0216.

Use only crimping tools as specified by the crimp terminal manufacturer. Yaskawa recommends crimp terminals made by
JST and Tokyo DIP (or equivalent) for the insulation cap.
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D.3 UL and CSA Standards

Table D.4 matches the wire gauges and terminal screw sizes with Yaskawa - recommended crimp terminals, tools, and
insulation caps. Refer to the appropriate Wire Gauge and Torque Specifications table for the wire gauge and screw size

for your drive model. Place orders with a Yaskawa representatives the Yaskawa sales department.

Wire Gauge
14 AWG

12/ 10 AWG

8 AWG

6 AWG

4 AWG

3/2/1 AWG

1/0 AWG
1/0 AWG x 2P

2/0 AWG
2/0 AWG x 2P

1AWG x 2P
2 AWG x 2P

3/0 AWG

3/0 AWG x 2P

4/0 AWG

4/0 AWG x 2P

250/ 300 kemil

250 kemil x 2P
300 kemil x 2P

350 kemil
400 kemil
350 kemil x 2P
400 kemil x 2P

500 kemil
600 / 650 kemil
500 kcmil x 2P
600 kemil x 2P

<1> Codes refer to a set of three crimp terminals and three insulation caps. Prepare input and output wiring using two sets for each connection.
Example 1: Models with 300 kemil for both input and output require one set for input terminals and one set for output terminals, so the user
should order two sets of [100-051-272].

Terminal Screws

M4
M4
M5
M4
M5
M4
M5
M6
M8
M6
M8
M8

M10
M8

M10

M10

M10

M10
M10
M12

M10

M10
M12
M10
M12
M10
M12
M10
M10
M12
M12
M10

M12

Table D.4 Closed-Loop Crimp Terminal Size

Crimp Terminal
Model Number

R2-4
R5.5-4
R5.5-5

8-4
R8-5
14-NK4
R14-5
R14-6
R14-8
R22-6
R22-8
R38-8

R38-10
R60-8

R60-10

70-10

38-L10

80-10
80-L10
80-L12

R100-10

100-L10
100-L12
R150-10
R150-12
150-L10
150-L12
180-10
200-10
180-L12
200-L12
325-10

325-12

Machine No.

YF-1,

YF-1,

YF-1,

YF-1,
YF-1,
YF-1,

YF-1,
YF-1,

YF-1,
YF-1,
YF-1.
YF-1,
YF-1,
YF-1,
YF-1,
YF-1,
YF-1,
YF-1,
YF-1,

YF-1,

YA-4
YA-4
YA-4
YA-4
YA-4
YA-4
YA-4
YA-5
YA-5
YA-5
YA-5
YA-5
YA-5
YA-5
YET-300-1

YET-300-1

YET-150-1

YET-300-1
YET-150-1
YET-300-1

YET-300-1
YET-150-1

YET-150-1
YET-300-1
YET-150-1
YET-300-1
YET-150-1
YET-300-1
YET-300-1
YET-300-1
YET-300-1
YET-300-1
YET-300-1

YET-300-1

Tool

Die Jaw
AD-900
AD-900
AD-900
AD-901
AD-901
AD-902
AD-902
AD-952
AD-952
AD-953
AD-953
AD-954
AD-954
AD-955
TD-321, TD-311

TD-323, TD-312

TD-224, TD-212

TD-323, TD-312
TD-227, TD-214
TD-323, TD-312

TD-324, TD-312
TD-228, TD-214

TD-228, TD-214
TD-324, TD-312
TD-229, TD-215
TD-325, TD-313
TD-229, TD-215
TD-325, TD-313
TD-326, TD-313
TD-327, TD-314
TD-326, TD-313
TD-327, TD-314
TD-328, TD-315

TD-328, TD-315

Insulation Cap
Model No.

TP-003
TP-005
TP-005
TP-008
TP-008
TP-014
TP-014
TP-014
TP-014
TP-022
TP-022
TP-038
TP-038
TP-060
TP-060

TP-080

TP-038

TP-080
TP-080
TP-080

TP-100

TP-100
TP-100
TP-150
TP-150
TP-150
TP-150
TP-200
TP-200
TP-200
TP-200
TP-325

TP-325

Code <1>

100-054-028
100-054-029
100-054-030
100-054-031
100-054-032
100-054-033
100-054-034
100-051-261
100-054-035
100-051-262
100-051-263
100-051-264
100-061-114
100-051-265
100-051-266

100-054-036

100-051-556

100-051-267
100-051-557
100-051-558

100-051-269

100-051-559
100-051-560
100-051-272
100-051-273
100-051-561
100-051-562
100-066-687
100-051-563
100-066-688
100-051-564
100-051-565

100-051-277

Example 2: Models with 4/0 AWG x 2P for both input and output require two sets for input terminals and two sets for output terminals, so the
user should order four sets of [100-051-560].

Note: Use crimp insulated terminals or insulated shrink tubing for wiring connections. Wires should have a continuous maximum
allowable temperature of 75°C 600 Vac UL-approved vinyl-sheathed insulation.

Input Fuse Installation

The installation manual specifies that branch circuit protection should be provided by any ofthe following:

» Non-time delay Class J, T, or CC fuses sized at maximum 300% of the drive input rating

» Time delay Class J, T, or CC fuses sized at maximum 175% ofthe drive input rating

* MCCB sized at maximum 200% ofthe drive input rating. 1f a calculated current for MCCB s less than 15A, MCCB
rated for 15A shall be used.

Always install fuses at the drive input side. Refer to Input Fuses on page 310 for selecting fuses.
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D.3 UL and CSA Standards

m Low Voltage Wiring for Control Circuit Terminals

Wire low voltage wires with NEC Class 1circuit conductors. Refer to national state or local codes for wiring. If external
power supply used, it shall be UL Listed Class 2 power source only or equivalent. Refer to NEC Article 725 Class 1,
Class 2, and Class 3 Remote-Control, Signaling, and Power Limited Circuits for requirements concerning class 1 circuit
conductors and class 2 power supplies.

Table D.5 Control Circuit Terminal Power Supply

Input / Output Terminal Signal Power Supply Specifications
Open Collector Outputs P1, C1, P2, C2, DM+, DM- Requires class 2 power supply
Digital inputs S1-S8,SN,SC,SP,HC,H1,H2 Use the internal LVLC power supply of the drive. Use class 2 for
Analog inputs / outputs +V, -V, Al, A2, AC, AM, FM external power supply.

m Drive Short Circuit Rating

This drive is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical amperes, 600 V
ac maximum (Up to 240 V in 200 V class drives, up to 480 V for 400 V class drives), when protected by Bussmann Type
FWH fuses as specified in Input Fuses on page 310.

¢ CSA Standards Compliance

m CSA for Industrial Control Equipment
The L1000 is CSA certified as Industrial Control Equipment Class 3211.
Specifically, the L1000 is certified to: CAN/CSA C22.2 N0.04-04 and CAN/CSA C22.2 No.14-05.

Figure D.7 CSA Mark
m CSA for Elevator Equipment

The L1000 is tested and complies with CSA B44.1-04/ASME A17.5-2004 standard. This standard is used by CSA to
evaluate the L1000 to Class 2411 (Elevator Equipment).

CSAB44.1 /
ASME A17.5

Figure D.8 CSA B44.1-04/ASME A17.5-2004 Mark
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D.3 UL and CSA Standards

¢ Drive Motor Overload Protection

Set parameter E2-01/E5-03 (motor rated current) to the appropriate value to enable motor overload protection. The
internal motor overload protection is UL listed and in accordance with the NEC and CEC.

m E2-01/E5-03: Motor Rated Current (IM Motor/PM Motor)

Setting Range: Model Dependent

Default Setting: Model Dependent

Parameter E2-01/E5-03 (motor rated current) protects the motor if parameter L1-01 is not setto 0 (default is 1, enabling
protection for standard induction motors).

If Auto-Tuning has been performed successfully, the motor data entered to T1-04/T2-04 is automatically written into
parameter E2-01/E5-03. If Auto-Tuning has not been performed, manually enter the correct motor rated current to
parameter E2-01/E5-03.

m L1-01: Motor Overload Protection Selection

The drive has an electronic overload protection function (oL1) based on time, output current, and output speed, which
protects the motor from overheating. The electronic thermal overload function is UL-recognized, so it does not require an
external thermal relay for single motor operation.
This parameter selects the motor overload curve used according to the type of motor applied.

Table D.6 Overload Protection Settings

Setting Description
0 Disabled Disabled the internal motor overload protection of the drive.
Selects protection characteristics for a standard self cooled motor with limited cooling capabilities when running below
1 Standard fan-cooled motor (default) the rated speed. The motor overload detection level (oL1) is automatically reduced when running below the motor rated
speed.
. . Selects protection characteristics for a motor with self-cooling capability within a speed range of 10:1. The motor
2 Drive duty motor with a speed range of 1:10 p g cap Y P N

overload detection level (oL1) is automatically reduced when running below 1/10 of the motor rated speed.

Selects protection characteristics for a motor capable of cooling itself at any speed — including zero speed (externally

3 Vector motor with a speed range of 1:100 . . .
P 9 cooled motor). The motor overload detection level (oL1) is constant over the entire speed range.
. Selects protection characteristics for a constant torque PM motor. The motor overload detection level (oL1) is constant
5 Permanent Magnet motor with constant torque
over the whole speed range.
Selects protection characteristics for a standard self cooled motor with limited cooling capabilities when running below
6 Standard fan cooled motor (50 Hz) the rated speed. The motor overload detection level (oL1) is automatically reduces when running below the motor rated

speed.

When connecting the drive to more than one motor for simultaneous operation, disable the electronic overload protection
(L1-01 = 0) and wire each motor with its own motor thermal overload relay.

Enable the motor overload protection (L1-01 = 1to 3, 5) when connecting the drive to a single motor, unless another
motor overload preventing device is installed. The drive electronic thermal overload function causes an oL1 fault, which
shuts offthe output of the drive and prevents additional overheating of the motor. The motor temperature is continually
calculated while the drive is powered up.

m L1-02: Motor Overload Protection Time

Setting Range: 0.1 to 5.0 min
Factory Default: 1.0 min

Parameter L1-02 determines how long the motor is allowed to operate before the oL1 fault occurs when the drive is
running at 60 Hz and at 150% ofthe full load amp rating (E2-01/E5-03) ofthe motor. Adjusting the value of L1-02 can
shift the set of oL1 curves up the y axis ofthe diagram below, but will not change the shape ofthe curves.

Figure D.9 Motor Overload Protection Time
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D.4 Safe Disable Input Function

D.4 Safe Disable Input Function

This section explains the Safe Disable function and how to use it in an elevator installation. Contact Yaskawa if more
information is required.

¢ Specifications

The Safe Disable inputs provide a stop function in compliance with “Safe Torque O ff’as defined in the IEC61800-5-2.
Safe Disable inputs have been designed to meet the requirements ofthe 1SO13849-1, Cat. 3 PLd and IEC61508, SIL2.

A Safe Disable Status Monitor for error detection in the safety circuit is also provided.

Inputs / Outputs Two Safe Disable inputs and one EDM output according to 1SO13849-1 Cat.3 PLd, IEC61508 SIL2.
Operation Time Time from input open to drive output stop is less than 1 ms.
Demand Rate Low PFD = 5.15E5
Failure Probability Demand Rate High or PEH = 1.0E9

Continuous

The Safe Disable inputs satisfy all requirements of Performance Level (PL) d according to 1SO13849-1 (DC from
EDM considered).

Performance Level

¢ Precautions

DANGER! Sudden Movement Hazard. Improper use ofthe Safe Disable function will result in serious injury or death. Make sure the
entire system or machinery uses the Safe Disable function in compliance with safety requirements. When implementing the Safe
Disable function into the safety system ofa machine, a thorough risk assessment for the whole system must be carried out to ensure it
complies with relevant safety norms (e.g., EN954/1ISO13849, IEC61508, EN/IEC62061).

DANGER! Sudden Movement Hazard. When using a PM motor, even if the drive outputis shut off by the Safe Disable function, a
break down of two output transistors can cause current to flow through the motor winding, resulting in a rotor movement for a
maximum angle of 180 degrees (electrically). Ensure this condition will not affect the safety of the application when using the Safe
Disable function. Failure to comply will result in death or serious injury.

DANGER! Electrical Shock Hazard. The Safe Disable function can switch offthe drive output, but does not cut the drive power supply
and cannot electrically isolate the drive output from the input. Always shut offthe drive power supply when performing® maintenance or
installations on the drive input side as well as the drive output side. Failure to comply will result in death or serious injury.

WARNING! Sudden Movement Hazard. When using the Safe Disable inputs, make sure to remove the wire links between terminals
H1, H2, and HC that were installed prior to shipment. Failing to do so willkeep the Safe Disable circuit from operating properly and can
cause injury or even death.

WARNING! All safety features (including Safe Disable) should be inspected daily and periodically. If the system is not operating
normally, there is a risk of serious personal injury.

WARNING! Only a qualified technician with a thorough understanding ofthe drive, the instruction manual, and safety standards should
be permitted to wire, inspect, and maintain the Safe Disable input. Failure to comply may resultin serious injury or death.

NOTICE: From the momentterminal inputs H1 and H2 have opened, it takes up to 1 ms for drive output to shut off completely. The
sequence setup to trigger terminals H1 and H2 should make sure that both terminals remain open foratleast 1 ms in order to properly
interrupt drive output. This may resultin the Safe Disable Input not activating.

NOTICE: The Safe Disable Monitor (output terminals DM+ and DM-) should not be used for any other purpose than to monitor the
Safe Disable status or to discover a malfunction in the Safe Disable inputs. The monitor output is not considered a safe output.

NOTICE: When utilizing the Safe Disable function, use only the EMC filters recommended in EMC Filter Installation on page 398.

¢ Using the Safe Disable Function

m Safe Disable Circuit

The Safe Disable circuit consists oftwo independent input channels that can block the output transistors (terminals H1
and H2). The input can either use the drive internal power supply or an external power supply. Use jumper S3 on the
terminal board to select between Sink or Source mode with either internal or external power supply.

A photocoupler output is available to monitor the status ofthe Safe Disable terminals. Refer to Output Terminals on
page 63 for signal specifications when using this output.

Additionally a Safe Disable monitor function can be assigned to one ofthe digital outputs (H2-DD = 58).
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D.4 Safe Disable Input Function

Main Power

Figure D.10 Safe Disable Function Wiring Example (Source Mode)
m Disabling and Enabling the Drive Output (“Safe Torque Off”)
Figure D.11 illustrates a Safe Disable input operation example.

Motorcoasts

Output to stop

Entering the “Safe Torque Off” State
Whenever either one Safe Disable input or both inputs open, the motor torque is shut off by switching offthe drive

output. Ifthe motor was running before the Safe Disable inputs opened, it will coast to stop, regardless ofthe stopping
method set in parameter b1-03.

Notice that the “Safe Torque O ff’ state can only be achieved using the Safe Disable function. Removing the Up/Down
command stops the drive and shuts the output off (baseblock), but does not create a “Safe Torque O ff’ status.

Note: To avoid an uncontrolled stop during normal operation, make sure that the Safe Disable inputs are opened first when the motor
has completely stopped.

Returning to Normal Operation after Safe Disable

The Safe Torque-Off state can be left by simply closing both Safe-Disable inputs.

Ifthe Up/Down command is issued before the Safe-Disable inputs are closed, then the drive operation depends on the
setting of parameter L8-88.

 I1f L8-88 is set to 0, the Up/Down command needs to be cycled in order to start the motor.
» IfL8-88 is setto 1 (default), the drive will start the motor immediately when the Safe Torque-Offmode is left, i.e., the
Safe Disable inputs are enabled.

Additionally when L8-88 is setto 1, then parameter S6-16 (Restart after Baseblock Selection) can be used to determine
how the drive behaves when the Safe-Disable inputs are opened and closed while the Up/Down command is kept active.
When S6-16 is setto 0, the drive will not restart (default) and the Up/Down command needs to be cycled. When S6-16 is
setto 1, then the drive will restart as soon as the Safe-Disable inputs are closed.
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D.4 Safe Disable Input Function

m Safe Disable Monitor Output Function and Digital Operator Display

The table below explains the drive output and Safe Disable monitor state depending on the Safe Disable inputs.

Safe Disable Input Status Safe Disable Status Safe Disable Status
Monitor, Monitor, Drive Output Status Digital Operator Display
Input 1, H1-HC Input 2, H2-HC DM+ DM- H2-DD =58
Off Off Off On Safely disabled, “Safe Torque Off” Hbb (flashes)
On Off On On Safely disabled, “Safe Torque Off” HbbF (flashes)
Off On On On Safely disabled, “Safe Torque Off” HbbF (flashes)
On On On Off Baseblock, ready for operation Normal display

Safe Disable Status Monitor

With the Safe Disable monitor output (terminals DM+ and DM-), the drive provides a safety status feedback signal. This
signal should be read by the device that controls the Safe Disable inputs (PLC or a safety relay) in order to prohibit
leaving the “Safe Torque Off’ status in case the safety circuit malfunctions. Refer to the instruction manual of the safety
device for details on this function.

Digital Operator Display

In contrast to terminals DM+/DM-, the safe disable monitor function that can be programmed for a digital output (H2-
OO =58) is a software function and can be used for EN81-1 conform one contactor solutions but not as an EDM signal
according to EN61800-5-1.

When both Safe Disable inputs are open, "Hbb" will flash in the digital operator display.

Should only one ofthe Safe Disable channels be on while the other is off, "HbbF" will flash in the display to indicate that
there is a problem in the safety circuit or in the drive. This display should not appear under normal conditions if the Safe
Disable circuit is utilized properly. Refer to Alarm Codes, Causes, and Possible Solutions on page 253 to resolve
possible errors.
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D.5 EN81-1 Conform Circuit with one Motor Contactor

D.5 EN81-1 Conform Circuit with one Motor Contactor

The safe disable circuit can be utilized to install the drive in an elevator system using only one motor contactor instead of
two. In such a system the following guidelines have to be followed for compliance to EN81-1:1998:

 The circuit must be designed so that the inputs H1 and H2 are opened and the drive output shuts off when the safety
chain is interrupted.

« A drive digital output must be programmed as Safe Disable feedback (H2-DD = 58). This feedback signal must be
implemented in the contactor supervision circuit ofthe controller that prevents a restart in case of a fault in the Safe
Disable circuit or the motor contactor.

« All contactors and wiring must be selected and installed in compliance with the EN81-1:1998.

 The safe disable inputs H1 and H2 must be used to enable/disable the drive. The input logic must be setto Source
Mode. Refer to Sinking/Sourcing Mode Selection for Safe Disable Inputs on page 68 for details on setting jumper

S3.

The figure below shows a wiring example.

Note: 1. The drive output will immediately shut off when either ofthe inputs H1 or H2 is opened. In this case the brake should apply

immediately in order to prevent uncontrolled movement of the elevator.
2. The drive output can only be activated when neither an Up nor a Down command is active, i.e., terminals H1 and H2 must be closed

prior to setting the Up/Down command.
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D.5 EN81-1 Conform Circuit with one Motor Contactor
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Appendix: E

Quick Reference Sheet

This section provides tables to keep record ofthe drive specification, motor specification and
drive settings. Fill in the data after commissioning the application and have them ready when
contacting Yaskawa for technical assistance.

E.1 DRIVE AND MOTOR SPECIFICATIONS.....ooiiii et 416
E.2 BASIC PARAMETER SETTINGS.....oiiiiii et 417
E.3 USER SETTING TABLE ... 418
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E.1 Drive and Motor Specifications
E.1 Drive and Motor Specifications

¢ Drive Specifications

Normal Duty Amps / Heavy Duty Amps

AC drive model MODEL CIMR-LC4A0009BAA Je(Un) us
MAXAPPLI. MOTOR :4.0kW  REV:A LiSTED
Inputspecifications — NPUT  AC3PH 380-480V 50/60Hz 10.4A
N IND.CONTEQ
Output specifications - OUTPUT  AC3PH 0-480V 0-400Hz 9.2A 7148 B
MASS 3.5 kg CPRG:7QI0T Software version
Lot number O/N C€
Serial number SIN
Wbt

FILENO : E131457

Y VASKAWAELECTRIC CORPORATION  MaDEINJAPAN ROH S
Enclosure type

ltems Value

Model CIMR-LC
Serial Number

Software Version (PRG)

Options used (Option cards, braking transistor,
etc.)

¢ Motor Specifications

m Induction Motor

Items Value Items Value
Manufacturer Motor Rated Current A
Model Motor Base Frequency Hz
Motor Rated Power kw Number of Motor Poles
Motor Rated Voltage \Y Motor Rated Speed r/min

m Permanent Magnet Motor

Items Value Items Value
Manufacturer Induction Voltage Constant mVs/rad
Model Induction Voltage Constant mV/(r/min)
PM Motor Rated Power kw PM Motor Rated Current A
PM Motor Rated Voltage \Y Number of PM Motor Poles
d-Axis Inductance mH PM Motor Base Speed r/min
g-Axis Inductance mH Encoder Offset

m Motor Speed Encoder (if used)

Items Value Items Value

Manufacturer Type Number

Interface Resolution
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E.2 Basic Parameter Settings

Use these tables to keep record of the most important parameters. Have these data available when contacting the

technical support.

¢ Basic Setup

E.2 Basic Parameter Settings

Item Setting Value Memo Item Setting Value
Control Mode A1-02 = Up/Down Command Selection b1-02 =
Speed Reference Selection b1-01 = Speed Reference Selection d1-18 =
Mode
¢ V/f Pattern Setup
Item Setting Value Memo Item Setting Value
V /f Pattern Selection E1-03 = Middle Output Frequency E1-07 =
Max. Output Frequency E1-04 = Mid. Output Freg. Voltage E1-08 =
Maximum Voltage E1-05 = Min. Output Frequency E1-09 =
Base Frequency E1-06 = Min. Output Freq. Voltage E1-10 =
¢ Motor Setup
Item Setting Value Memo Item Setting Value
. Motor Rated Current E2-01 = Number of Motor Poles E2-04 =
:\;gtl:frmn Motor Rated Slip E2-02 = Motor Line-to-Line Resistance E2-05 =
Motor No-Load Current E2-03 = Motor Leakage Inductance E2-06 =
Motor Rated Power E5-02 = Motor g-Axis Inductance E5-07 =
Motor Rated Current E5-03 = Motor Induction Volt. Const.1 E5-09 =
PM Motor Motor Poles E5-04 = Encoder Offset E5-11 =
Motor Stator Resistance E5-05 = Motor Induction Volt. Const. 2 E5-24 =
Motor d-Axis Inductance E5-06 = Encoder Resolution F1-01 =
¢ Multi-Function Digital Inputs
. Input  Setting Value and Function . Input  Setting Value and Function
Terminal Used Name Memo Terminal Used Name
S3 H1-03 = S6 H1-06 =
S4 H1-04 = S7 H1-07 =
S5 H1-05 = S8 H1-08 =
¢ Analog Inputs
Terminal Input Used Setting Value and Function Name Memo
Al H3-02 =
A2 H3-10 =
¢ Multi-Function Digital Outputs
Terminal Output Used Setting Value and Function Name Memo
M1-M2 H2-01 =
M3-M4 H2-02 =
M5-M6 H2-03 =
¢ Multi-Function Photocoupler Outputs (P1-C1, P2-C2)
Terminal Used/Reserved Setting Value and Function Name Memo
P1-C1 H2-04=
P2-C2 H2-05=
¢ Monitor Outputs
Terminal Output Used Setting Value and Function Name Memo
FM H4-01 =
AM H4-04 =
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E.3 User Setting Table

E.3 User Setting Table

Use the Verify Menu to see which parameters have been changed from their original default settings.

» The diamond below the parameter number indicates that the parameter setting can be changed during run.
 Parameter names in boldface type are included in the Setup Group of parameters.

No. Name
A1-00 ¢ Language Selection
A1-01 ¢ Access Level Selection
A1-02 Control Method Selection
A1-03 Initialize Parameters
A1-04 Password
A1-05 Password Setting
AAZ;_);;O User Parameters, 1to 32
A2-33 User Parameter Automatic Selection
b1-01 Speed Reference Selection
b1-02 Up/Down Command Selection
b1-03 Stopping Method Selection
b1-06 Digital Input Reading
b1-08 Up/Down Command Selection while in Programming
Mode
b1-14 Phase Order Selection
b2-08 Magnetic Flux Compensation Value
b4-01 Timer Function On-Delay Time
b4-02 Timer Function Off-Delay Time
b6-01 Dwell Speed at Start
b6-02 Dwell Time at Start
b6-03 Dwell Speed at Stop
b6-04 Dwell Time at Stop
b7-01 ¢ Droop Control Gain
b7-02 ¢ Droop Control Delay Time.
b8-01 Energy Saving Control Selection
b8-16 Energy Saving Control Constant (Ki)
b8-17 Energy Saving Control Constant (Kt)
C1-01 ¢ Acceleration Ramp 1
C1-02 ¢ Deceleration Ramp 1
C1-03 ¢ Acceleration Ramp 2
C1-04 ¢ Deceleration Ramp 2
C1-05 ¢ Acceleration Ramp 3 (Motor 2 Accel Time 1)
C1-06 ¢ Deceleration Ramp 3 (Motor 2 Decel Time 1)
C1-07 ¢ Acceleration Ramp 4 (Motor 2 Accel Time 2)
C1-08 ¢ Deceleration Ramp 4 (Motor 2 Decel Time 2)
C1-09 Emergency Stop Ramp
C1-10 Accel/Decel Setting Resolution
Ci1-11 Accel/Decel Switching Speed
C1-12 Motor 2 Acceleration Time
C1-13 Motor 2 Deceleration Time
C1-15 Inspection Deceleration Ramp
C2-01 Jerk at Accel Start
C2-02 Jerk at Accel End
C2-03 Jerk at Decel Start
C2-04 Jerk at Decel End
C2-05 Jerk below Leveling Speed
C3-01 ¢ Slip Compensation Gain
C3-02 ¢ Slip Compensation Primary Delay Time
C3-03 Slip Compensation Limit
C3-04 Slip Compensation Selection during Regeneration
C3-05 Output Voltage Limit Operation Selection
C3-21 ¢ Motor 2 Slip Compensation Gain
C3-22 ¢ Motor 2 Slip Compensation Primary Delay Time
C3-23 Motor 2 Slip Compensation Limit
C3-24 Motor 2 Slip Compensation Selection during Regeneration
C4-01 ¢ Torque Compensation Gain

418

User
Setting

No.
C4-02 ¢
C4-03
C4-04
C4-05
C4-07 «
C5-01 ¢
C5-02 ¢
C5-03 ¢
C5-04 ¢
C5-06
C5-07
C5-08
C5-13 ¢
C5-14 ¢
C5-16
C5-17
C5-18

C5-19 ¢

C5-20 ¢
C5-21 ¢
C5-22 ¢
C5-23 ¢
C5-24 ¢
C5-25
C5-26
C5-27
C5-28
C5-32
C5-37
C5-38
C6-03
C6-06
C6-09
C6-21
C6-23
C6-31
d1-01 ¢
d1-02 ¢
d1-03 ¢
d1-04 ¢
d1-05 ¢
d1-06 ¢
d1-07 ¢
d1-08 ¢
d1-18
dl-19 ¢
d1-20 ¢
di-21 ¢
d1-22 ¢
dl1-23 ¢
d1-24 ¢
d1-25 ¢
d1-26 ¢
d1-27
d1-28
d1-29

User
Setting

Name
Torque Compensation Primary Delay Time
Torque Compensation at Forward Start
Torque Compensation at Reverse Start
Torque Compensation Time Constant
Motor 2 Torque Compensation Gain
Speed Control Loop Proportional Gain 1
Speed Control Loop Integral Time 1
Speed Control Loop Proportional Gain 2
Speed Control Loop Integral Time 2
Speed Control Loop Primary Delay Time Constant
Speed Control Loop Settings Switching Speed
Speed Control Loop Integral Limit
Speed Control Loop Proportional Gain 3
Speed Control Loop Integral Time 3
Speed Control Loop Delay Time during Position Lock
Motor Inertia
Load Inertia Ratio

Speed Control Loop Proportional Gain Time during
Position Lock

Speed Control Loop Integral Time during Position Lock
Motor 2 ASR Proportional Gain 1

Motor 2 ASR Integral Time 1

Motor 2 ASR Proportional Gain 2

Motor 2 ASR Integral Time 2

Motor 2 ASR Limit

Motor 2 ASR Primary Delay Time Constant
Motor 2 ASR Gain Switching Frequency

Motor 2 ASR Integral Limit

Integral Operation during Accel/Decel for Motor 2
Motor 2 Inertia

Motor 2 Load Inertia Ratio

Carrier Frequency

PWM Method

Carrier Frequency during Rotational Auto-Tuning
Inspection Operation Carrier Frequency

Carrier Frequency during Initial Motor Pole Search
Carrier Frequency during Rescue Operation
Speed Reference 1

Speed Reference 2

Speed Reference 3

Speed Reference 4

Speed Reference 5

Speed Reference 6

Speed Reference 7

Speed Reference 8

Speed Reference Selection Mode

Nominal Speed

Intermediate Speed 1

Intermediate Speed 2

Intermediate Speed 3

Releveling Speed

Inspection Operation Speed

Rescue Operation Speed

Leveling Speed

Motor 2 Speed Reference

Leveling Speed Detection Level

Inspection Speed Detection Level

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual



No.

d6-03
d6-06
E1-01
E1-03
E1-04
E1-05
E1-06
E1-07
E1-08
E1-09
E1-10
E1-11
E1-12
E1-13
E2-01
E2-02
E2-03
E2-04
E2-05
E2-06
E2-07
E2-08
E2-09
E2-10
E2-11
E3-01
E3-04
E3-05
E3-06
E3-07
E3-08
E3-09
E3-10
E4-01
E4-02
E4-03
E4-04
E4-05
E4-06
E5-02
E5-03
E5-04
E5-05
E5-06
E5-07
E5-09
E5-11
E5-24
F1-01
F1-02
F1-03
F1-04
F1-05
F1-06
F1-08
F1-09
F1-10
F1-11
F1-14
F1-18
F1-19
F1-20
F1-29
F1-50
F1-51

User
Setting

Name
Field Forcing Selection
Field Forcing Limit
Input Voltage Setting
V /f Pattern Selection
Maximum output speed
Maximum Voltage
Base Frequency
Middle Output Frequency
Middle Output Frequency Voltage
Minimum Output Frequency
Minimum Output Frequency Voltage
Middle Output Frequency 2
Middle Output Frequency Voltage 2
Base Voltage
M otor Rated Current
Motor Rated Slip
Motor No-Load Current
Number of Motor Poles
Motor Line-to-Line Resistance
Motor Leakage Inductance
Motor Iron-Core Saturation Coefficient 1
Motor Iron-Core Saturation Coefficient 2
Motor Mechanical Loss
Motor Iron Loss for Torque Compensation
M otor Rated Power
Motor 2 Control Mode Selection
Motor 2 Maximum Output Frequency
Motor 2 Maximum Voltage
Motor 2 Base Frequency
Motor 2 Mid Output Frequency
Motor 2 Mid Output Frequency Voltage
Motor 2 Minimum Output Frequency
Motor 2 Minimum Output Frequency Voltage
Motor 2 Rated Current
Motor 2 Rated Slip
Motor 2 Rated No-Load Current
Motor 2 Motor Poles
Motor 2 Line-to-Line Resistance
Motor 2 Leakage Inductance
Motor Rated Power
Motor Rated Current
Motor Poles
Motor Stator Resistance (Single Phase)
Motor d-Axis Inductance
Motor g-Axis Inductance
Motor Induction Voltage Constant 1
Encoder Offset
Motor Induction Voltage Constant 2
Encoder 1 Resolution
Operation Selection at PG Open Circuit (PGo)
Operation Selection at Overspeed (0S)
Operation Selection at Deviation
Encoder 1 Rotation Direction Selection
PG 1 Pulse Monitor Output Division Ratio
Overspeed Detection Level
Overspeed Detection Delay Time
Excessive Speed Deviation Detection Level
Excessive Speed Deviation Detection Delay Time
PG Open-Circuit Detection Time
dv3 Detection Selection
dv4 Detection Selection
PG Option Card Disconnect Detection 1
dEv Detection Condition Selection
Encoder Selection

PGoH Detection Level

No.

F1-52
F1-63
F3-01
F3-03
F4-01
F4-02 +
F4-03
F4-04 +
F4-05 +
F4-06 +
F4-07
F4-08
F5-01
F5-02
F5-03
F5-04
F5-05
F5-06
F5-07
F5-08
F5-09
F6-01
F6-02

F6-03

F6-04
F6-06
F6-08
F6-35
F6-36
H1-03
H1-04
H1-05
H1-06
H1-07
H1-08
H2-01
H2-02
H2-03
H2-04
H2-05
H3-01
H3-02
H3-03 ¢
H3-04 ¢
H3-09
H3-10
H3-11 o
H3-12 ¢
H3-13
H3-16
H3-17
H4-01
H4-02 ¢
H4-03 ¢
H4-04
H4-05
H4-06 ¢
H4-07
H4-08
H5-01
H5-02
H5-03
H5-04
H5-05
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User
Setting

Name
Communication Speed of Serial Encoder Selection
PG-E3 R Track Selection
DI-A3 Option Card Input Selection
DI-A3 Option Data Length Selection
Terminal V1 Function Selection
Terminal V1 Gain
Terminal V2 Function Selection
Terminal V2 Gain
Terminal V1 Bias
Terminal V2 Bias
Terminal V1 Signal Level Selection
Terminal V2 Signal Level Selection
Terminal P1-PC Output Selection
Terminal P2-PC Output Selection
Terminal P3-PC Output Selection
Terminal P4-PC Output Selection
Terminal P5-PC Output Selection
Terminal P6-PC Output Selection
Terminal M1-M2 Output Selection
Terminal M3-M4 Output Selection
DO-A3 Output Mode Selection
Operation Selection after Communications Error
External Fault from Comm. Option Detection Selection

External Fault from Communication Option Operation
Selection

bUS Error Detection Time

Torque Limit Selection from Comm. Option
Reset Communication Parameter

CANopen Node ID Selection

CANopen Communication Speed

Terminal S3 Function Selection

Terminal S4 Function Selection

Terminal S5 Function Selection

Terminal S6 Function Selection

Terminal S7 Function Selection

Terminal S8 Function Selection

Terminals M1-M2 Function Selection
Terminals M3-M4 Function Selection
Terminal M5-M6 Function Selection
Terminal P1-C1 Function Selection (photocoupler)
Terminal P2-C2 Function Selection (photocoupler)
Terminal Al Signal Level Selection
Terminal A1l Function Selection

Terminal Al Gain Setting

Terminal Al Bias Setting

Terminal A2 Signal Level Selection
Terminal A2 Function Selection

Terminal A2 Gain Setting

Terminal A2 Bias Setting

Analog Input Filter Time Constant

Offset for Terminal Al

Offset for Terminal A2

Terminal FM Monitor Selection

Terminal FM Gain

Terminal FM Bias

Terminal AM Monitor Selection

Terminal AM Gain

Terminal AM Bias

Terminal FM Signal Level Selection
Terminal AM Signal Level Selection

Drive Node Address

Communication Speed Selection
Communication Parity Selection

Stopping Method After Communication Error (CE)

Communication Fault Detection Selection

Quick Reference
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E.3 User Setting Table

No.

H5-06
H5-07
H5-09
H5-10
H5-11
L1-01
L1-02
L1-13
L2-05
L3-01
L3-02
L3-05
L3-06
L4-01
L4-02
L4-03
L4-04
L4-05
L4-06
L4-13
L5-02
L5-06
L6-01
L6-02
L6-03
L6-04
L6-05
L6-06
L7-01
L7-02
L7-03
L7-04
L7-16
L8-02
L8-03
L8-05
L8-06
L8-07
L8-09
L8-10
L8-11
L8-12
L8-15
L8-27
L8-29
L8-35
L8-38
L8-39
L8-55
L8-62
L8-77
L8-88
n2-01

n2-02
n2-03
n5-01

n5-02
n5-03
n5-07
n5-08
n6-01

n6-05
n8-01

ng-02
n8-29
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User
Setting

Name
Drive Transmit Wait Time
RTS Control Selection
Communication Fault Detection Time
Unit Selection for MEMOBUS/Modbus Register 0025H
Communications ENTER Function Selection
M otor Overload Protection Selection
Motor Overload Protection Time
Continuous Electrothermal Operation Selection
Undervoltage Detection Level (Uv)
Stall Prevention Selection during Acceleration
Stall Prevention Level during Acceleration
Stall Prevention Selection during Run
Stall Prevention Level during Run
Speed Agreement Detection Level
Speed Agreement Detection Width
Speed Agreement Detection Level (+/-)
Speed Agreement Detection Width (+/-)
Speed Reference Loss Detection Selection
Speed Reference at Reference Loss
Door Zone Level
Fault Output Operation during Auto Reset
Undervoltage Fault Reset Selection
Torque Detection Selection 1
Torque Detection Level 1
Torque Detection Time 1
Torque Detection Selection 2
Torque Detection Level 2
Torque Detection Time 2
Forward Torque Limit
Reverse Torque Limit
Forward Regenerative Torque Limit
Reverse Regenerative Torque Limit
Torque Limit Process at Start
Overheat Alarm Level
Overheat Pre-Alarm Operation Selection
Input Phase Loss Protection Selection
Input Phase Loss Detection Level
Output Phase Loss Protection Selection
Output Ground Fault Detection Selection
Heatsink Cooling Fan Operation Selection
Heatsink Cooling Fan Off Delay Time
Ambient Temperature Setting
oL2 Characteristics Selection at Low Speeds
Overcurrent Detection Gain
Current Unbalance Detection (LF2)
Installation Selection
Automatic Torque Boost Selection
Reduced Carrier Frequency
Internal Braking Transistor Protection
Operation Selection at Input Phase Loss
Oscillation Suppression
Safe Disable Operation Mode
Speed Feedback Detection Control (AFR) Gain
Speed Feedback Detection Control (AFR) Time Constant 1
Speed Feedback Detection Control (AFR) Time Constant 2
Inertia Compensation Selection
Motor Acceleration Time
Inertia Compensation Gain
Speed Feedback Compensation Selection
Speed Feedback Compensation Gain (P)
Online Tuning Selection
Online Tuning Gain
Initial Polarity Estimation Current
Pole Attraction Current

g-Axis Current Control Gain during Normal Operation

No.

n8-30

ng-32

n8-33

n8-35
n8-36
ng-37
ng-62
ng-81

n8-82

ng-84
n8-86
n9-60
01-01 ¢
01-02 ¢
01-03
01-04
01-10
0l-11
0l-12
01-20
0l1-21
01-22
02-01
02-02
02-03
02-04
02-05

02-06

03-01
03-02
04-01
04-02
04-03
04-05
04-07
04-09
04-11
04-12
04-13
04-15
04-16
S1-01
S1-02
S1-03
S1-04
S1-05
S1-06
S1-07
S1-10
S1-11
S1-12
S2-01
S2-02 ¢
S2-03 ¢
S2-05
S2-06
S3-01 ¢
S3-02 «
S3-03 ¢
S3-04
S3-10
S3-12

User

Name Setting

g-Axis Current Control Integral Time during Normal
Operation
d-Axis Current Control Gain during Normal Operation

d-Axis Current Control Integral Time during Normal
Operation

Initial Rotor Position Detection Selection

High Frequency Injection Level

High Frequency Injection Amplitude

Output Voltage Limit

High Frequency Injection during Rescue Operation

High Frequency Injection Amplitude during Rescue
Operation

Polarity Detection Current

Magnet Pole Search Error Detection Selection
A/D Conversion Start Delay

Drive Mode Unit Monitor Selection

User Monitor Selection After Power Up
Digital Operator Display Unit Selection
V/f Pattern Setting Units

User-Set Display Units Maximum Value
User-Set Display Units Decimal Display
Length Units

Traction Sheave Diameter

Roping Ratio

Mechanical Gear Ratio

LO/RE Key Function Selection

STOP Key Function Selection

User Parameter Default Value

Drive Model Selection

Speed Reference Setting Method Selection

Operation Selection when Digital Operator is
Disconnected

Copy Function Selection

Copy Allowed Selection

Cumulative Operation Time Setting

Cumulative Operation Time Selection

Cooling Fan Operation Time Setting

Capacitor Maintenance Setting

DC Bus Pre-charge Relay Maintenance Setting
IGBT Maintenance Setting

U2, U3 Initialization

kWh Monitor Initialization

Number of Travels Counter Reset

Maintenance Alarm Snooze Period

Maintenance Monitoring Selection

Zero Speed Level at Stop

DC Injection Current at Start

DC Injection Current at Stop

DC Injection / Position Lock Time at Start

DC Injection / Position Lock Time at Stop

Brake Release Delay Time

Brake Close Delay Time

Run Command Delay Time

Output Contactor Open Delay Time

Motor Contactor Control During Auto-Tuning Selection
Motor Rated Speed

Slip Compensation Gain in Motoring Mode

Slip Compensation Gain in Regenerative Mode
Slip Compensation Torque Detection Delay Time
Slip Compensation Torque Detection Filter Time Constant
Position Lock Gain at Start 1

Position Lock Gain at Start 2 (Anti-Rollback Gain)
Position Lock Gain at Stop

Position Lock Bandwidth

Starting Torque Compensation Increase Time

Starting Torque Compensation Bias in Down Direction
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No.

S3-14
$3-15
S$3-16
$3-20
$3-21
$3-25
$3-26
$3-27
$3-28
$3-29
$3-30
$3-34
$3-35

S§3-37

$3-38

S$3-39
S3-40
§3-41
S4-01
S4-02
S4-03
S4-04
S4-05
S4-06
S4-07
S4-08
S4-12

S4-13

S4-15
S5-01
S5-02
$5-03
S5-04
S$5-05
S5-10
S5-11
S5-12
S5-13

S6-01

$6-02
$6-04
S$6-05
S6-10
S6-11
S6-12
S6-15
S6-16
T1-00
T1-01
T1-02
T1-03
T1-04
T1-05
T1-06
T1-07
T1-08
T1-09
T1-10
T2-01
T2-04
T2-05
T2-06

User
Setting

Name
Torque Compensation Fade Out Speed
Torque Compensation Fade Out Time
Torque Limit Reduction Time
Dwell 2 Speed Reference
Dwell 2 End Speed
DC Injection Gain in Regenerative Operation
DC Injection Gain in Motoring Operation
Torque Compensation Value with Load Condition 1
Torque Compensation Value with Load Condition 2
Analog Input from Load Cell with Load Condition 1
Analog Input from Load Cell with Load Condition 2
Anti-Rollback Torque Bias 1
Anti-Rollback Torque Bias 2

Position Deviation Level to Apply Anti-Rollback Torque
Bias 1

Position Deviation Level to Apply Anti-Rollback Torque
Bias 2

Anti-Rollback Integral Gain
Anti-Rollback Movement Detection
Position Lock Gain at Start Reduction
Light Load Direction Search Selection
Light Load Direction Search Method
Light Load Direction Search Time

Light Load Direction Search Speed Reference
Rescue Operation Torque Limit

Rescue Operation Power Supply Selection
UPS Power

UPS Operation Speed Limit Selection

DC Bus Voltage during Rescue Operation

Rescue Operation Power Supply Deterioration Detection
Level

Speed Reference Selection at Rescue Operation
Short Floor Operation Selection

Nominal Speed for Short Floor Calculation
Short Floor Minimum Constant Speed Time
Distance Calculation Acceleration Time Gain
Distance Calculation Deceleration Time Gain
Stopping Method Selection

Deceleration Distance

Stop Distance

Direct Landing Minimum Speed Level

Motor Contactor Response Error (SE1) Detection/Reset
Selection

Starting Current Error (SE2) Detection Delay Time
Output Current Error (SE3) Detection Delay Time
Brake Response Error (SE4) Detection Time
Overacceleration Detection Level
Overacceleration Detection Time
Overacceleration Detection Selection

Speed Reference Loss Detection

Restart after Baseblock Selection

Motor 1/Motor 2 Selection

Auto-Tuning Mode Selection

Motor Rated Power

Motor Rated Voltage

Motor Rated Current

Motor Base Frequency

Number of Motor Poles

Motor Base Speed

Encoder Resolution (pulses per revolution)

Motor No-Load Current (Stationary Auto-Tuning 1 and 2)
Motor Rated Slip (Stationary Auto-Tuning 2)
Auto-Tuning Mode Selection

Motor Rated Power

Motor Rated Voltage

Motor Rated Current

No.

T2-08
T2-09
T2-10
T2-11
T2-12
T2-13
T2-14
T2-16
T2-17
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User
Setting

Name
Number of Motor Poles
Motor Base Speed
Single Phase Stator Resistance
Motor d-Axis Inductance
Motor g-Axis Inductance
Induced Voltage Constant Unit Selection
Motor Induced Voltage Constant
Encoder Resolution

Encoder Offset

Quick Reference
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Auto-Tuning for INduction M 0tOTS.....cceveiveieniiiiirccne 92, 95
Auto-Tuning for Permanent Magnet M otors........ccccceevvenene 93, 96
Auto-Tuning Input Data........cccoerveinninencne ....95, 96
Auto-Tuning Interruption and Fault Codes.......ccoviiiinncicnnnne 99
AuUto-Tuning Mode SeleCtion ..o 101
B

B L s 56
B 2 s 56
Backing Up Parameter Values.......cccoooviviinncnccnccsccses 130
BasebloCk (DD) ..o 253
Baseblock Command.........ccccccciiiiciccnccce e 172
Basic Auto-Tuning Preparations.........cc...... .98
Basic Procedure Required to Install the Drive.......ccccoovvennnenne 89
B ATEEIY ot

DD s
Before Auto-Tuning the Drive

DOL s

BOttOM COVEI ..o
Brake Close Delay Time.

Brake CoNtrol. ...
Brake Feedback ...
Brake Release Delay Time. ...
Brake Response Error (SE4) ..

Brake Response Error (SE4) Detection Delay Time...
Brake SeQUENCE...coieiirceeeece e

Brake Sequence Using Torque Compensation........cccoevevreeene.

Brake Sequence Using Torque Compensation at Start............. 111
Brake Sequence without Torque Compensation.........c.cceeevee 110
Brake Sequence without Torque Compensation at Start........... 110
Braking O PtioNnS ..o e 305
Braking ReSISTON ....cciiiirieiiieiee et 305
Braking TranSiStOr . ..o 316
Braking Transistor Overload (bOL) ..., 241, 253
Braking UNit......coooiiiiineieesenees e 294
BroadCast M ESSAgES. ..ccu et 389

B-Type Insulation....

Cannot Change Parameter Settings.......ccoveemeinciinccinccenens 126
Cannot RESEL (CrST) s 254
CANOPEN Parameters.......coooivniiiiiniie s 170
Capacitor M aintenance........... .... 358
Capacitor Maintenance Setting.......ccocoveieirneinnsieneeereieen 216
Capacitor Maintenance Time (LT=2) oo 255
Car Acceleration R ate ... 360
Carrier FreQUENCY i 152, 314, 315
Carrier Frequency Derating ... 318
Carrier Frequency during Initial Motor Pole Search................. 153
Carrier Frequency during Rescue Operation.......ccoeveeeviincene 153
Carrier Frequency during Rotational Auto-Tuning......ccceeeeeee 152
CE s 241, 254, 373
CE Low Voltage Directive CompliancCe..........cccccovvveericiveicincnnnne. 398
CE MATK ottt 398




Changing Parameter Settings or Values........ccccoeeveinneninccnene 84

Checksum Error (ECS) ..t 264
Closed Loop Vector control ........ccccoeeevenieens . 26
Closed Loop Vector control for PM motors .........ccccccovvevirininne 26
CINB-A e 32
CINB-B ot 32
CINB-Coie e 32
COAST L0 STOP.cuviirieieiiiteiee e 140
Cold STAMT . 191
Command Data.....cccooevnienneenneeeeens ..381
Command Messages from Master to Drive.......ccveiennnenne 376
Communication Error (IFEF) ... 265
CommuNICcation EFTOrS ..o 392
Communication Fault Detection Selection...........c.cccovevncnne 373
Communication Fault Detection Time .
Communication Option Card .......cccocecerrreiinneereeeeeas
Communication Option Node ID Setting Error

(CANOPEN) (AET) ittt 253
Communication Parity Selection.......ccoiiinnciinciciinees 372
Communication Speed of Serial Encoder Selection.................. 167
Communication Speed Selection........ccoceonieeivncinscieenes
Communications Enter Function Selection
Communications TiM NG ..o
Comparing Parameter Settings (flashing) (VIFY)....cccovvinne 265
COomMPONENT NAMES ..o 29
Conducted NOISE ..o 309
Connecting a DC REACTON .c.cciieeiiicerce e 308
Connecting @ NOISe Filter ... 309
Connecting an AC REACTON ..o 308
Connecting Braking Units in Parallel...........cccccooniiniincnnne. 306
Connecting Peripheral DeViCes ......ccccoririinirncienneeieeseene 295
Connecting the Drive and Battery ........cccoonnieiennncneineens 120
Connecting to @ NEtWOIK ....ccoociiireeiesece s 370
Connecting to aPC (USB)...cccovviinciniiienns .70
Continuous Electrothermal Operation Selection .........cccocee.. 191
Control Board Connection Error (CPFO03) .....ccccoevvviviniiiiiine 242
Control Board Connection Error (CPF23) ...ccccoeiiiiiniieniniens 242
Control Circuit Error (CPF00, CPFO1) .o 241
Control Circuit Error (CPF20, CPF21) oo 242
Control Circuit Error (CPF26 to CPF34) ... 242
Control Circuit Input Terminals ... .
Control Circuit Output TerminalsS.........cccciveeiinciiecieeiecnenes
Control Circuit Terminal Arrangement .........cccocvevennneiensnens 63
Control Circuit Terminal Block Functions .........ccccccovvcnicnnnes 62
Control CircUit W iriNg oo 62
Control Fault (CF)..... .241
Control /O CoNNECLIONS.....cccciiiiiicicicce s 68
Control Method Selection..........cocevicriciiceees 134
Control Mode Dependent Parameter Default Values ............... 362
Control Mode Mismatch (CPEI) ... 264
Control Mode Selection........cccoccicinccsicccees 26, 90
Control Mode Selection Error (OPE06) ......cccccevevicnnecnnnnn 258
Control Modes and their Features ..

Control M ONTTOTS ..ottt

Control Power Supply Voltage Fault (UvV2)....ccccoooeivniiinnens 251
Control Terminal Board ... 288
C00lING FAN it 29, 30, 31
Cooling Fan MainteNanCe.......ccoueueueerieierceeeneeeee e 358
Cooling Fan Maintenance Time (LT-1) ..cccovriinnniincnieieenenes 255
Cooling Fan Operation TiMe ..o 358
Cooling Fan Operation Time Setting.....ccccooeernriennncienreeene 216
Cooling Fan Replacement ... 277

Copy Errors
COPY FUNCLION oo 131

COPY FUNCLION EFTOIS oottt .236
Copy Unit Error (CSEr)
CopyUnitManager
C P E T ettt 264
CPF00, CPFOL ..ottt 241
CPFO2. e .241
CP O3 s .242
CPFOB .. .242
CPFO7 ottt .242
. 2242
CPF20, CPF2L ..ottt .242
CP 22 s .242
CP 23 s .242
CPF24 s .242
CPF25... .. .242
CPF26 10 CPF35 .ot .242
CPYE s .264
CREC-16 o .378
CRC-16 Checksum Calculation Example .......cccccovnniennnnns .378
CrS T et 254
C S BT ettt 264
Cumulative Fan Operation Time as a Percentage
ofthe Specified Maintenance Period ........ccococovieiiinncniinnnn. .275
Cumulative Operation TiMe.....coccceiieieiieneieeeee e .358
Cumulative Operation Time ofthe Fan ..o .275
Cumulative Operation Time Setting.......cocccevvveieniieinsccen .215
Cumulative Time the Capacitors are Used as
a Percentage ofthe Specified Maintenance Period .................. .275
Current Detection Adjustments .......ccccoeeienrncienreie e .210
Current Detection Error (Er-12) ... .262
Current Unbalance Detection (LF2).....ccccooieinneiinnecinseeene 201
Cyclic Redundancy Check ........ccooeiiiiciinnncenee e .378
D
Daily INSPECLION ...ciiiiiiiiciie s .273
Daily Inspection Checklist.......cccoviiiicinnicec e .273
Data Error (EFE) ..o 265
d-Axis Current Control Gain during Normal
OPEIALION ottt .209
d-Axis Current Control Integral Time
during Normal Operation ..o .210
DC Bus OVervoltage (OV)....cooerrnrenineeieriee e 249, 256
DC Bus Pre-charge Relay Maintenance Setting.......ccccceuuee. 216
DC Bus Undervoltage (UV1) ... 178, 251
DC Bus Voltage during Rescue Operation..........ccccoveevennienene. .225
DC Injection Current at Start ........cccooveiernninnnc e .218
DC Injection Current at StOP ...cccoeevveenirrciiiee e .218
DC Injection Gain in Motoring Operation.........ccccccvveviicnnne 222
DC Injection Gain in Regenerative Operation..........cccceeeene. 222
DC Injection Time at Start ... .218
DC Injection Time at Stop .. .. .218
DC REACION ..o .294
Deceleration RAmM PS ...t .144
Defaults and Setting Ranges by Display Unit Selection
(01-03) ot .365
Defaults by Drive Model Selection (02-04)....ccccccevvnnenenennnnns .363
AEV e 243, 254
dEv Detection Condition Selection... .166
AFPS e .264
DI-AZ s .294
DI-A3 Option Card Data Length Selection .......ccccocvvinnnnane .168
DI-A3 Option Card Input Selection.......ccoceoeeiveiinneienrscene .167
DI-A3 Option Card Settings ... .167
Diagnosing and Resetting Faults ..o .266
Digital INPUL ..o 62, 294
Digital Input Card SettingsS.......cccovevvirniriniricrrrs e .167
Digital Input POWEr SUPPIY ..cciiiiiiiiicicccecceeieeciceiee 62
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Digital INPUt REAATING ....coiiieieiiiirieiece e 140
Digital Input Sink / Source / External Power Supply
SEIECTION ..ot 68
Digital Operator 29, 30, 31, 77
Digital Operator DIMENSIONS .......cccocoeiirireiniieii e 37
Digital Operator Display ... 412
Digital Operator Installation Methods and Required Tools . ... 37
Digital Operator Menu and Screen StrucCture......ccoeveceirnenens 81
Digital Operator Remote Installation ... 37
Digital Operator Remote Usage .
Digital OULPUL..c.ooiiciiieeee e
Digital Output Card Settings ........ccccovvvivniiiireeeeeses
Dimensions for IP20/NEMA Type 1 Enclosure

200 V ClASS veverieirieiciniecsiseei e 39, 40
DIP Switch S2 .. 32,67
Disabling and Enabling the Drive Output ......ccoccceiiviiiiinenens 411
DM e 63
D M e 63
DO-A3 s 294
DO-A3 Option Card SettiNgs ....ccceeerreirreeesieeesrie e 169
D0Or Zone Level ... 194
Door Zone Reached ......cccccoovverernnnee. . 182
Drive Capacity Setting Fault (OPEOL)....ccoveiiniiiiiccnciieee 258
Drive Cooling Fans and Circulation Fans ..., 277
DIIVE COVEL oottt 30,31
Drive Derating Data ......cccoeeerreiireceeseee s 318
Drive Does Not Allow Selection of Rotational
AULO-TUNING oot 127
DIiVE MOGE oot 82, 83
Drive Model Mismatch (dFPS) ..o 264
Drive Model Selection ... 214
Drive Motor Overload Protection ...........cooevvvciniciscnnnins 409
Drive OVerload (0L 2)....cccoeiiieeiee et 249
Drive Protection .
DriVe REAAY ..ottt
Drive Replacement.......cocoiiiiiiciicececeee e 288
Drive Short-Circuit Rating......cccoveiinriiieninecirneeeeseecsisieene 408
Drive Slave Address.....coiiiiiii i 372
Drive SpecifiCations ... 316
Drive Standard Connection Diagram .........ccoccceverieiennncnesieeees 47
Drive Transmit Wait Time ... 373
Drive Unit Signal Fault (CPF24) .......cccoooeoiiiiiiciccnecces 242
Drive Watt LOSS Data ...cccocuviviiiiircicecncn e 317
DriveWizard PIUS ... 131, 294
Droop CONLIOl ..o 143
During Baseblock (N.C.) .. . 181
During Baseblock (N.O.) ..o 178

During Down Direction (Multi-Function Digital Outputs) ... 181
During Frequency Output (Multi-Function Digital Outputs). . 182

During Regeneration (Multi-Function Digital Outputs) ......... 181
DUFING RUN ettt 175
During Torque Limit (Multi-Function Digital O utputs)......... 182
dvl ..

dv2

dv3

dv3 Detection Selection

dv4

dv4 Detection Selection .........ccccvveiiiiisese s 165
VB ot 244
VT 244
VB s 244
DWell FUNCHION ..ot 142
Dwell Speed, Dwell Time at Start.......ccoveieinnienincinseene 142
Dynamic Braking Transistor Fault (rr).......ccccoevnneinncienne. 250
E

E (G ) ittt e 62
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ECE o 264

EEPROM Memory Data Error.....cccoveninciiinicicnceeeeiee 242
EEPROM Write Error (EFr) . 245
B R 254
EF O s 244, 254
E R S s 244, 254

Elevator Parameters. ..o 218
EIeVator UNTtS. oo 211
EMC Filter and Drive Installation for CE Compliance............. 400
EMC Filter Installation ... 398
EMC FilTErS o 401
EMC GUIAEIINES....cecvriiiiccecceeces e 398
EMC Guidelines ComplianCe ........ccccoveienrsinnneninee e 398
Emergency Stop (N.O., N .C.) i 172
Emergency StOP RamM ..ot 145
Emergency StOp SEQUENCE.....ccccoveiieriiiiice e 172
ENG1800-3 C2 FiltersS ..o 401
EN81-1 Conform Circuit with one Motor Contactor.................. 413
Encoder 1 ReSOIULION.....cciiiiiiccccce s 164
Encoder 1 Rotation Direction Selection..........ccccccovveniinicicnnen 165
Encoder Communication Data Error (OFC53)....cccccoviiiinnnnnns 248
Encoder Communication Timeout (0FC52)......cccccvveiineicnnenns 248
Encoder Disconnected (PG O0)....cccoeveirerirnieierineeeieeens
Encoder Disconnected (PGoH).
Encoder Error (OF C54) .
Encoder Feedback Settings......ccovvviinininniiincnee
Encoder Offset AULO-TUNING .ocoiiiiririiiiieeerre e
Encoder Offset for PM mMotors.......ccoccoviiiiiiiinccicn
Encoder Option AD Conversion Error (0FC50)....cccccevevivnnnee 247
Encoder Option Analog Circuit Error (OFC51)...ccccccecinviiinnnne. 247
Encoder Resolution Setup .......... .91
Encoder Rotation Direction Setup.....ccccceieeiecieicnercieecnenes 91
Encoder SEIeCtioN ..o 166
ENCOAEE SELUP oot 91
Encoder Z Pulse Fault (dV 1) ... 243

ENAL o 260
ENALO o 261
ENA2 .t 260
ENA3 260
ENA4 260

Energy Saving Control Selection........ccooveinivininciciicees 143
Energy Savings Constants Error (OPEL16)......cccccovivvviiicnnnee. 259
Enter COMMANG ....coooviiiiiieee s 391
Enter Command NECESSAY ...o.crirririiirieeiinieeeie st 374
Enter Command NOt NECESSAIY ..cooveirireiiineieeseee s 374
Enter Command Settings when Upgrading the Drive................ 391
Enter COMmMaNd TYPES ..ottt 391
Enter Data from the Motor Nameplate . ... 100
Entering the "Safe Torque Offl State.......cccoevevivicinvcnnce 411
EPE s 265



Error Reading Data (FAE ) .o
Error Writing Data (CPYE) ...
Errors and Displays When Using the Copy Function...
E-Type INSUTAtION oo
European Standards........ccoviiiiiince s

Excessive Speed Deviation Detection Delay Time.......cce......
Excessive Speed Deviation Detection Level......cccovveiinnnenee
Excessive V/f Setting (ENAL)....cccovoviiineinincrees
Exterior and Mounting DimenSioNS.......ccccovieinneienenisce s
External 24 Vdc Power SUPPIY oo
External Digital Operator Connection Fault (OPT)....c.cccccvueeee.
External fault. ...
External Fault (input terminal S3) (EF3)..cccccovvveinenncnn
External Fault (input terminal S4) (EF4).
External Fault (input terminal S5) (EF5)...cccccciviincnenne.
External Fault (input terminal S6) (EF6)....cccccovvercnenne.
External Fault (input terminal S7) (EF7) .o
External Fault (input terminal S8) (EF8)....ccccecvvivvvinnnne
External Fault from Communication Option Detection
SEIBCTION .ot 170

E
Fan Connector Cable (CNB)......coceiiiiniiiniiiic e 284
Fan COVer .. 277
Fan finger guard......cocooeicinncieeceeee 29, 30, 31, 285
Fan Relay Cable ... 284
Fan U Nite e 284
Fault (Multi-Function Digital O utputs)......ccoucevvvvieiicinircinnen. 178
Fault DisplaysS. ..o 237
FaUlt HISTOTY oot 232, 358
Fault Output Operation during Auto Restart........ccoveveenne 195
FaUIt REIAY oo 63
FaUIt RESE L. e 172
Fault Reset Command Active (Multi-Function Digital

O UTPULS) ittt 179
Fault Reset M ethods........cccoiveiiiiiiniii e 267
faUlt reStart.....ooc 194
Fault Trace. ..., .. 232, 357
Fault Trace / History Register Contents.........cccovvvvinicneneens 389
Fault Trace CONtENTS.....cooviirieiiriceriieri e
FaU TS i

Ferrule DimensSioNnS. ...
Ferrule Terminal Types and Sizes.. w
Ferrule-Type Wire Terminals.......cccooviinnnnnenscnsesee
FIeld FOTrCING oo
Flux Position Detection (SENSOT) ...
F M s

Formula to Calculate the Amount of Voltage Drop.....cccccveeeee. 56
Forward Regenerative Torque Lim it......coniiinneinncenne 198
Forward Torque Lim it

FrontCover.......
Front COVEr SCrEW ..ccvicieieiieciieiece et

F-Type INSUTALION ..o
FUNCLION C OB it
Function Key (F1,F2)
Function Key 1(F1)...

FUNCLION KeY 2 (F2) it
Functions for Terminals S3 10 S8.....c.cccccoiiniiniciiceecene 171
FUSE o 310
G

General Precautions when Using Thermal Overload Relays. . 311
General Safety Information ... 15
G R e 245
Ground Fault (GF) ..o 245
Ground Terminal ... 32
GrouNd WIFING ..o e 61
H

HBD e 255
HBODF s 255
H e 62
HCA s 255
HEASINK ..o 29, 30, 31
Heatsink Cooling Fan Operation Selection .........cccccocecennnenns 200
Heatsink Overheat (OH) ..o 248, 256
Heatsink Overheat (OH 1) ..o 248
Heatsink TEMPErature ..o 359
High Current Alarm (HCA) oot 255
High Frequency INJeCtion ... 208
High Frequency Injection Amplitude........ccccooeiicicciicnnennes 208
High Frequency Injection Amplitude

during Rescue OPeration .......ccooeoeinneniiensieenee s 209
High Frequency Injection during Rescue Operation ................ 209
High Frequency Injection Level......cooveivninncnncsce 208
High Speed Limit D OW N .ot 174
High Speed LimitUp.... . 174
High Speed Reference Has Priority ......cconnieiincicncnnns 154
HOU STart. i 191
HUMIAITY oo s 35
Hybrid IC Failure (CPF22) ..o 242
|

ID MismatCh (EPE) ...t 265
TFET i 265
I G b 63
IGBT MaiNteNaNCe....c.ciiiiiiiiiricirtc et 359
IGBT Maintenance Setting.........cccococeriviiriniininciinerneesecees 216
IGBT Maintenance Time (90%) (LT-4). .o, 255
IGBT Maintenance Time (90%) (TrPC).coiiinieierricineeieens 257
IGBT Short CirCUit (S C ) et 250
INAUCE NOISE.....ceiiiiieecec e 309
Induced Voltage Constant Unit Selection........ccccoeevvnccnnnns 104
Inductance Error (Er-19)........ ...262
Induction Voltage Error (Er-18).....ccocivinciiniciniiiiieiieens 262
Inertia CompenSsation......cooeiireienneere e 114, 204
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Inertia Compensation Control ........cccineiennncineceneee 205
Inertia Compensation GaiN.......cceorceninreinnerseeesee s 206
INitial OPEration .....c.cocociiiiceiee s 88
Initial Polarity Estimation CUrrent. ..o 208
Initial Rotor Pole Search Error (Er-22) ....cccoovvviiinnniinncenene 263
Initial Rotor Position Detection Selection.........cccccceciccnnnee 208
INTIAlZAtION ..o 134
Initialize Parameters.......ccooevieiiccicenceseenas 130, 135, 214
INPUE CUMTENT oo 314, 315
INPUL FUSES oo . 310
Input Phase Loss (Multi-Function Digital Outputs).................. 182
INPUt Phase LOSS (P F ) .o 250
Input Phase Loss Protection Selection........ccovviiincciciineens 199
INPUE P OW BT i 314, 315
Input Voltage Setting ... 157
Input-Side NOISE FIlter. ..ot 309
INSPECLION v 273,274
INSpection OPeration ... 109
Inspection Operation Carrier FreqUENCY .....cccevveienrircirisieennne 153
Inspection Operation SEQUENCE ....cccevereirneieeree e 109
Inspection Operation SPeed .......coccecevreiiencieinre s 155
Inspection Speed Detection Level... 156
Installation ENVIrONMEeNt ... 35
Installation Method Selection.........cccoeeiiiiinciiniciicnceee 319
Installation Orientation..........cccoovviiniiniisce s 35
Installation Orientation and SPacing .......ccccceceeveieiineeienrscenne 35
Installation Selection ... 201
Installation SPACINgG ...cocveoeiiiriire e 36
Installing a Braking Unit: CDBR Type. ..o 305
Installing a Leakage Breaker ... 307
Installing a Magnetic Contactor at the Power Supply Side ... 307
Installing a Molded Case Circuit Breaker (MCCB))........cccc...... 306
Installing a Motor Thermal Overload (oL) Relay ......cccce..... 310
Installing Peripheral Devices 305
Installing the Cooling Fan ... 279, 281, 287
Intermediate SPEed ... 155
Internal Braking Transistor Protection........ccccceoveenenncecncnnnns 202
Inversion Detection (AV3). ...t 243
Inversion Prevention Detection (dV4) ......ccoeveveiennncicnennn 243
IP20 ENCIOSUTE...cuiiiiiiiicciitcce b 201
J
Jerk at ACCel ENd ..o 146
Jerk at Accel Start........cooovviniiic e 146
Jerk at Decel ENd ... 146
Jerk at Decel Start......cooieiiiceceeeeree s 146
Jerk below Leveling Speed ... 146
JErK SettiNgS. oot 146
JUMPET S3 i 32, 67, 68
JUMPET S5 e 67
K
Keys and Displays on the Digital Operator.......ccceoeeveieiiirenns 77
KWW R b
KWH DALA ..ot
kWh Monitor Initialization
L
Language Selection ... 134
LCD DiSPIaY ..cieiiiiiciiiiicititictcictectc ettt 78
LCD OPEratOr. ..o 294
Display Unit SElection. ... 211
Monitor Selection.........cccvciviiiic 211
Leakage Inductance Alarm (ENd6) ......cccoeovveiiiiniiiniiieieiens 260
Leakage Inductance Error (Er-13).....cccoviiininninncincinens 262
LED Check
LED Operator

Display Unit Selection. ... 211
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MONItOr SEIECTION .civiciceeccee e 211

LeVveling SPeeU.....ccooiiieieere e 155
Leveling Speed Detection LeVe ... 156
Leveling Speed Reference Has Priority......ccccccoevvvieniincnnnns 154
L e 245
L F 2 s 245
Light Load Direction (Multi-Function Digital Outputs)........... 182
Light Load Direction Search ... 224
Light Load Direction Search FUNCHION........cccooiiiivneiccene 124

Line-to-Line Resistance Error (Er-04)

LO/RE (LOCAL/REMOTE) Key Function Selection................ 213
LO/RE LED o 80
LO/RE L iGNt 7
Load Inertia R atio.. ... 152
LOCAL et 87
Locations of Jumpers and Switches on the Terminal Board ... .67
LOOPDACK TSt ..ottt 379
LOW Voltage DireCtiVe ..o 398
LOW Voltage WiriNg ...ooocoeieiriiirneeree e 408
Low Voltage Wiring for Control Circuit Terminals.................... 408
LT-1 .. ..255, 276
LT=2 e 255, 276
LT =3 255, 276

Magnet Pole Search Error Detection Selection.......cccceeeenne 209
Magnetic FIux Compensation ... 141
Magnetic Flux Compensation Value........ccccoovviviinninncnne, 141
Main Circuit Connection Diagram........cccccoeeveiennninieninsienennns 49, 61
Main Circuit Terminal and Motor Wiring.... ...60
Main Circuit Terminal Block Configuration.........cccccoevcninnnnen 50
Main Circuit Terminal FUNCLIONS.......ccooiiiiiiiiiiciicc 56
Main Circuit Terminal Wiring ... 61
Main CircUit WiFING...ooooiiiiiiiicceeee s 56
MaINtENANCE. ... 275, 276
Maintenance A Tarm S.......ccoviiini s 276
Maintenance Monitor SEttiNgS.....c.coovrerreereeserse e 215
Maintenance M ONItOrS......coocivvciiiicinicie e 232, 358
Maintenance Period (Multi-Function Digital Outputs)............. 181
Maintenance Period Reached by the IGB TS....cccocovvvvnininne 275
Max. Current during Leveling Speed........ccccovviiinciennscccninienes 360
MaX. MOTOr CaPACITY ..ovciriiiieirieiceie s 28
Maximum Applicable Motor Capacity.......cccccoeeveenenennn 314, 315
Maximum Output SPeed ... 314, 315
Maximum Output Voltage ... 314, 315
VLB e 63
ML C s 63
Measuring Acceleration TIMe ... 205

Mechanical Gear Ratio..
Mechanical Installation
MEMOBUS/Modbus Comm. Test Mode Complete (PASS). . .256

MEMOBUS/Modbus Communication.......ccococeoeeneeinnneniieens 63
MEMOBUS/Modbus Communication Error (CE)........... 241, 254
MEMOBUS/Modbus Communications

MEMOBUS/Modbus Data Table.......cccoeevieiiivcieiicieeceiene
MEMOBUS/Modbus Error Codes........coevvniviinnniisinis
MEMOBUS/Modbus Self Test Failed (SE)....c.ccccoeveiiiiicnennes 257
MEMOBUS/Modbus Setup Parameters......ccocoveneinnecenenns 372



MEMOBUS/Modbus Specifications ........ccccerinieinncicnnnens 369

MEMOBUS/Modbus Switch Settings .......c.cccoveiennneiennnicnennns 69
MEMOBUS/Modbus Termination......

Menu Structure for Digital Operator

Message FOrmat ...,
Minimum Wait Time for Sending Messages ........ccocevvrnnenee 376
Minor Fault (Multi-Function Digital Outputs)......cccceevrvvienennae 179
Minor Fault and Alarm Displays ... 238
Minor Faults and Alarms......cccecvicniciiineeeeee 236, 238
Model Number and Nameplate Check .........ccccceeuuen. .27
Model, Voltage Class, Capacity Mismatch (NndAT) .....ccceeeenee 265
MOAES oo 82
MONITOr D 818 ..o 382
MONTTOr OULPUL. ettt 63
Monitor Parameters ... ... 355
MOtor 2 Base FreQUENCY ...ccveveirireeieriniieensieeeseee s 161
Motor 2 Leakage INdUCTaNCe ....cccooveiriiccieccece e 162
Motor 2 Line-to-Line ResiStanCe.......cccoovvvvvcnncisersce 162
Motor 2 Max OUutput FreQUENCY ....ccovveieinieieeiieee s 161
MOtOr 2 MaX VOItage. ...t s 161
Motor 2 Mid OUtput FreqUENCY .....ccevvririiiieiceireieeseseceeeee s 161
Motor 2 Mid Output Frequency Voltage . .. 161
Motor 2 Minimum Output FreqUENCY .....ccccceveerrreinieenesenenens 161
Motor 2 Minimum Output Frequency Voltage .........ccccceveennnee 161
MOtor 2 Motor POIES ..o 162
MoOtOr 2 Parameters ... 161
Motor 2 Rated CUITeNt .......cccciiiicicc s 161
Motor 2 Rated NO-Load CUTTeNt.....cccoovevvieenienneeerereenas 162
MOtOr 2 RAted STIP oo 162
Motor 2 Slip Compensation GaiN..........cccovvvvvrnsnsiincie 148
Motor 2 Slip Compensation Lim it.....ccooniiinnnicinnincinnees 148
Motor 2 Slip Compensation Primary Delay Time ........cccoee.e. 148
Motor 2 Speed ReferenCe. ...
Motor 2 Torque Compensation Gain.

Motor Acceleration TiMe ...
Motor Base FreqUeNCY ...
MOtOr Base SPEEQ......coiiiiiriiiriiiceririse et
Motor Contactor Control During Auto-Tuning Selection . ... 219
Motor Contactor Feedback..........ccocoviviininniiice 174
Motor Contactor Response Error (SEL)...cccoveviccieennccnnens 250
Motor Contactor Response Error (SE1) Detection/Reset

SEIECION Lottt 230
Motor Data Error (Er-01)...cccoiiieniriirseeeseeces e 261
Motor d-Axis Inductance for PM motors........ccccocociiciecinienes 163
Motor Direction Error (Er-210).....cccoeinnneienneenreeneseeneeas 262
Motor Does Not Rotate.......... .. 126
Motor Induction Voltage Constant 1 for PM motors............... 163
Motor Induction Voltage Constant 2 for PM motors............... 163
MOLOT INEITIA...cociiiiircr 152
Motor Iron Loss for Torque Compensation........ccoveceiinenens 159
Motor Iron-Core Saturation Coefficient (End2).......ccccceevvvunene. 260
Motor Iron-Core Saturation Coefficient 1

Motor Iron-Core Saturation Coefficient2 ...
MOtOr iS TOO H O e
Motor Leakage INdUCTANCE......ccivreeiirieiee s
Motor Line-to-Line ReSiStaNCe......c.cocvvivirviiriincre
Motor Mechanical L 0SS ...
Motor No-Load CUITENT ..o

Motor OVerload (OL 1) ..o
Motor Overload Protection Selection.........c.cccccevviiiiiinins

Motor Overload Protection TiMe .......ccccoovveervnirennnienns

MoOtor Parameters.......ooiiiiiiic e

Motor Pole Search Status (Multi-Function Digital Outputs) .. 183
MOLOT P O @S i
Motor Poles for Induction M otors..
MOtOr ProteCtion. ..o
Motor g-Axis Inductance for PM motors......ccoovveiiinicenenns 163

Motor Rated CUITent....cccoooviiviiieeeee s 102, 158, 409
Motor Rated Current for PM mMOtorsS......cccccciciiciccicne 163
Motor Rated Power ........ccccovcnnnee . 101, 160
Motor Rated Power for PM moOtOrS....ccccoiiiiiiicciccieciines 162
MOtOr RAted S TP .o 103, 158
Motor Rated VOage ... 102
Motor Rotation Direction Setup......cccccccivieiiiirceiineeenreeeeees 90
MoOtor SEleCtion ... 173
Motor Speed Fault (Er-11)....cccoiinniiiieeerieeee e 262

Motor Stator Resistance for PM motors (Single Phase) ........ 163
MOTOT WITING oot 60
MouNting HOIE ...oviiicieeee e 29, 30, 31
Multi-function Analog Input Selection Error (oPEQ7) ........... 258
Multi-Function Analog INPULS.....cccniiiinnecec e 183
Multi-Function Analog Outputs... .. 186
Multi-function Digital Input Selection Error (0PEO03)............. 258
Multi-Function Digital Input Terminal Settings.......c.cccccevuenene. 171
Multi-Function Digital INPULS ..o 171
Multi-Function Digital Output Terminal Settings ........cccccce.... 175
Multi-Function Digital OULPULS .....ccccoveeeiiiiieerceeeees 175
Multi-Function Photocoupler OUtpUL.......cccoceiireiiiicirecee 63

Multi-Function Relay Output....
Multi-Function Terminal Setup

Multiple CONNECTION ...
Multiple Drive WIrNG ..o
MUlti-Speed INPULS ..ot e
Multi-Speed REFEreNCEeS. ..ot

N

NAMEPIALE ... e 27
Navigating the Drive and Programming Modes .........ccoceveune 82
NAAT o 265
NEMA LKoo 294
NEMA Type LENCIOSUIE ...cooiiiiiiiiieieticeeieceie e 201
Network Termination ..........cccccovenviinin s 371
NOISE FIlter ..o 309
Noise From the Drive or Output Lines When the Drive

IS POWEIEA O N oo 127
No-Load Current Alarm (End7)... ... 260
No-Load Current Error (Er-05) .....cocovvvvvnnninnsnssrssns 261
NOMINAL SPEEU ..o s 154
Non-rotating Encoder Offset Tuning Warning (Er-23) ........... 263
Not Zero Speed (Multi-Function Digital Outputs).........cc.c...... 182
Notes on Motor OPEration .........ccoceverneeninineinsee e 20
Number of Auto Reset AttEM PS....ccciiicercreeeeee 195
Number 0f Motor POIeS.....cccciiiiccicciccrccrcccse s 102
Number 0f PM Motor Poles.....ccooociciiciciiceeiec 104
Number of Travels Counter Reset ..o, 217
O

OC e 246
OF A DD et 246
OF A DL s 246
OFADS, OFADB ..ottt 246
OFAL0, OFALL s 246
oFA12 to oFAL17.. ....246
OFA30 t0 OF A4 ... 246
OFDO00 s 246
OFDOL s 247
OF D02 s 247
OFD03 10 OFDLL oo 247
OFD12 10 OF D L7 oo 247
OF €00 ittt 247
OF COL ot 247
OF €02t s 247
OFCO03 t0 OF CLL it 247
OFC12 t0 OF CL7 i 247
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oL2 Characteristics Selection at Low Speeds
OL3

ONLINE TUNING oottt
Onling TuNING GaIN .oociiiiice e

OPE20 .o 259
Open Loop Vector CONtrol ......cccoeiiriieniniecinseese e 26
Operation Error Displays ... 239
OPeration Errors... .. 236, 239
Operation Selection after Communications Error .................. 169
Operation Selection at Deviation .......c.c.ccccoveinincieinsennnene

Operation Selection at Overspeed (0S) ..cccoveienrriienneierneenens

Operation Selection at PG Open Circuit (PG o)
Operation Selection when Digital Operator is Disconnected. . 214

Operation Status MONItors ... 232, 355
Operator FUNCtion Setting ... 211
Operator Programming Errors ... 258
OPT 249
O PLION et e et 294
Option Card Connection Error at Option Connector

CIN5-A (OFADD) .o 246
Option Card Connection Error at Option Port

CNB5-C (OFC00) i 247
Option Card CONNECIOT ...ccocuiiirieerrieere e 32

Option Card Error Occurred at Option Port CN5-A
(oFAOQ5, oFA06, 0FA10, oFA1l, oFA12 to oFA17,

OFA30 t0 OFAL3) .ot 246
Option Card Error Occurred at Option Port CN5-B

(0Fb03 to 0Fb11, 0Fb12 t0 OF D17 )i 247
Option Card Error Occurred at Option Port CN5-C

(0FCO03 t0 0FC11, 0FC12 t0 OFC17) i 247

Option Card External Fault (EFO0)
Option Card Fault at Option Connector CN5-A (oFAO01) . ... 246

Option Card Fault at Option Port CN5-B (0Fb00).......cccceunee 246
Option Card Fault at Option Port CN5-B (0FbO01).....cccccvuenenee 247
Option Card Fault at Option Port CN5-B (0Fb02)......ccceuenenee 247
Option Card Fault at Option Port CN5-C (0FCO01) ......cccecveeee 247
Option Card Fault at Option Port CN5-C (0FC02) .....cccovvuneee 247
Option Card INStallation........cccccvceiiiiiciceeeeee e 296
Option Communication Error (bU S) ..o 241, 253
OPLION SEINGS..eiiiieeicie et 164
O PHIONS ettt 291

0 b 249, 256
Output Contactor Control................... . 182
Output Contactor Open Delay Time ... 219

Output Current Error (SE3) .o 251
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Output Current Error (SE3) Detection Delay Time.........cccce..... 230
Output Current Imbalance (LF2) ..o
Output Ground Fault Detection Selection
Output Phase LOSS (LF) .o
Output Phase L0SS ProteCtion .........cccceeevvieiennneninceneecenes
Output Speed ReSOIULION .....c.cvciciiiiciicc s
Output Terminal FM G @iN ....cccooviiiiiiiicneesees e
Output Voltage Detection Error (VOF) ...cooeeiineicncniecenne

Output Voltage Limit .o s
Output Voltage Limit Operation Selection.........cccoceceniiciinncn 148
Output-Side NOISE FIlter. ..o

Overacceleration Detection (AV6) ......ccccccoevrrienrssiennnenniseens
Overacceleration Detection Level.......ccocoinnnieiennnicnneens
Overacceleration Detection Selection... .
Overacceleration Detection Tim € ....ccovciiiiiiennnieieineerseiene

OVEICUITENT (OC) ittt

OVercurrent ProteCtioN......ccovrceiinieiiseees e

Overheat Alarm Level ...

Overheat Pre-Alarm Operation Selection.......ccocevvevivcicincnene. 198
Overload ProteCtion ... 316, 409
Overload Tolerance
Overload Tolerance for Internal Braking Transistor................. 202
OVErSPEEd (0S) .ttt 249, 256
Overspeed Detection Delay TiMe ....ccoieinieiciinseneneenesnee 164
Overspeed Detection Level ... 164
Overtorque Detection 1 (oL3) ... ..249, 256
Overtorque Detection 2 (0L4) ..oocoeoieieiirieecree s 249, 256
Overvoltage ProteCtion ... 316

Parameter L St ... 321
Parameter Range Setting Error (0PEO02)....ccccvvivninnciicine 258
Parameter Selection Error (0PEO8) .......ccccevvevivciiiniiciicinas 259
Parameter Setting Error, Online Tuning Parameter

Setting Error (0PE18).. .259
Parameter SettiNgS. ..o 84
Parameter Settings in the Drive and Those Saved to

the Copy Function are not the Same (VFYE ). 265
PASS e 256
PaSSWOTU ..o 130
Password Setting ... 136
PassWword SettingS .o 130
Performance Life Monitors Maintenance Monitors.................... 275

PG Feedback SettingsS ... 164
PG Number of Pulses Per Revolution........cccviinnncicnnccnne 102
PG Number of Pulses Per Revolution for PM Motor

TUNING oo 104
PG Open-Circuit Detection TiMe.....ccooeveirreiinneii e 164
PG Option Card Disconnect Detection 1.......cccooveivriniicnnnnnn. 166
PG1 Pulse Monitor Output Division Ratio ......cccccovvvevninins 165




PM Motor Auto-Tuning Mode Selection. .
PM MOtOr Base SPEEeA ..o
PM Motor Control TUNING ....ooeiiiieirnceeeeee e
PM Motor d-AXis INAUCLANCE........cevvireriircccce s
PM Motor Induced Voltage Constant.......cccccoeereneinncnininenens
PM Motor g-AXiS INAUCTANCE......ccveiirriieireece e
PM Motor Rated CUTTeNt.....coviiiiiiiiie e 103
PM Motor Rated Power ...
PM Motor Rated Voltage

PM MOtOr SEttingS....ccoiuiciiieirieiiiecsere e

PM Motor Stator ReSIStANCe......cccovveiiiiiiiiic e 104
PM Rotor Position Estimation Error (dv8)........ccccoveevirvcninennes 244
Polarity Detection Current .. 209
POrt CNIL9 COVEr ..ot 29, 30, 31
Position Deviation Level to Apply Torque Bias 1 .........cc....... 223
Position Deviation Level to Apply Torque Bias 2 .......ccc.c...... 223
Position Lock Completion Width.......ccccooeoniiiinniiinccns 221
Position Lock Deviation COUNer.......ccoviiniiniic i 361
Position LOCK Error (SVE) oo
Position Lock Gain at Start..
Position Lock Gain at StopP.....ccccoveeineiiinscceeeee e

Position Lock Time at Start
Position Lock Time at Stop
POWET ON ottt st st

Power Ratings (Three-Phase 200 V Class) ....ccceovreciinnenens 314
Power Ratings (Three-Phase 400 V Class) ....ccoorrrciirneens 315
Preface .o 14
Preparing the Ends of Shielded Cables........cccovvvivnncins 66
Programming MOAe ... 82, 83
Protection FUNCLIONS.....ccciiiiiiiiiccccce e 189
PWM MEthOd ..o 152
Q

g-Axis Current Control Integral Time during Normal

OPEratiON oot 209
R

R e 63
R s 63
RUTL L ottt 56
Radiated NOISE ....ccceiiiiiiiiiiceer e 309
Ramp to StOp oo .. 140
Rated Current Setting Alarm (End3) ....cooooeviiiininciinnccie 260
Rated FrEQUENCY ..ottt s 315
Rated Output CapacCity.....ccocoieiiirrieriiiee e 314, 315
Rated OUtPUt CUITENT ....cceiieee s 314, 315
Rated SIip Error (Er-08)....cccceeiiieineieee st 261
Rated VOItage .....cccceviiriririiicicceeee e 314, 315
FAE T s 265
FE AT o 265
Reading Drive MEMOBUS/Modbus Register Contents......... 379
Reading Parameter Settings (flashing) (rEAd).....ccccoovvvvnnne. 265
Reattaching the Digital Operator .........cccoovvvvviinsncece 53
Reattaching the Front Cover...... . 55
Reattaching the Terminal CoOVer......ccciiicinnecc e 52
Reduced Carrier FrEQUENCY ...cooiiieiiriiiieeie e 202
Reducing Radiated, Conducted, and Induced Noise ................ 309
Reference Source Selection Error (OPEO05)...cccovvvvvnnine 258
Releveling SPeed ...
REMOTE oottt
Remote Operator Cable ...
Removing the Digital Operator ........cccceivvienienseceeeeine
Removing the Fan COVEr ...
Removing the Front COVEr ...
Removing the Terminal COVEr ...

Removing Wires from the Terminal Board

ReplacemMent PArS ... 275
Replacing the DIIVE ... 289

Rescue Operation 114, 224
Rescue Operation Power Supply Deterioration

Detection Level ... 225
Rescue Operation Power Supply Deterioration Error (PF5) .. 250
Rescue Operation Power Supply Selection.......ccovvennnnnns 224
Rescue Operation Rotor Polarity Detection

Warning (ENAL10) ..ot 261
Rescue Operation Rotor Pole Position Search

Warning (ENd9) ..o 261
Rescue Operation SPeed........cccocceerciciiieniiieeicenieereereeie 155
Rescue Operation Speed Warning (End8)......ccccoeovveeivnnicinnnne. 260
Rescue Operation Torque Limit......cccovvivnnniiinnicnnncens

Reset Communication Parameters..

Resistance Tuning Error (ENd5) ...
Response Messages from Drive to Master.......ocoovvcervnricnnne 376
Restart after Baseblock Selection..........cccovvvvciiiiicincis 231
Restart Enabled (Multi-Function Digital Outputs) ............... 181
Returning to Normal Operation after Safe Disable.................. 411
Reverse Regenerative Torque Limit.......cccoooeinniiinnicinncienne 198
Reverse Torque Limit .
FOHDACK ..ot
ROPING RALIO .ot
Rotational AUtO-TUNING ..o s

T T ettt
RS-422 INterfaCe ...
RS-422/485 Termination Resistor

RS-485 INtErfaCe ....ccoooiviieiriicisree e

RTS Control SEleCtion ...
RUDDEr BUSHhING ..o e
Run Command Delay Time ...
RUN LED oottt
RUN LED and Drive Operation... .
RUN LED Status and Meaning ..o
RUN LGNt

58
Safe Disable CirCuit ...
Safe Disable Circuit Fault Signal Input (HbbF).
Safe Disable Function Wiring Example......ccocoevviiiiininiccnnn

Safe Disable INPUL ..o
Safe Disable Input FUNCHION ..o

Safe Disable Input Sink / Source / External Power Supply
SEIECLION L.t 68
Safe Disable Monitor Output Function and Digital

Operator Display .....cccccocveinnee
Safe Disable Signal Input (Hbb)
Safe Disable Status (Multi-Function Digital Outputs)............. 183
Safe Disable Status MONItOr.......ccoveivvciiiieincicse 412
Safe Torque O ff .
Safety Hazard Definitions .. .
Safety INFOrmation ...
Safety MoNitor OULPUL ....c.ceieeieeee e
Safety Standard ...

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual

429



SE4 Detection Delay Time ..o 230
Self-Diagnosing Function ofthe Serial Communication

Interface CirCUItS ... 393
Self-DIagNOoStiCS ...oviiiiiiiiiiicctcc e 393
Separate Speed INPULS ..o 106
Serial Communication Stand By (CALL) ...ccoviiinniiiiieeene 253
Serial Communication Terminals................ ... 63
Serial Communications Cable Connection Terminals ............. 370
Setting Motor Parameters Manually ... 160
Setting SINK/SOUICE ..o 68
SEIUP GIOUP oottt ettt 86
Setup Group ParametersS......ceiciiireieenie e 87
SEIUP MOUE o 86
Setup Procedure for Elevator Applications ..... .. 105
Setup Troubleshooting and Possible Solutions ........c.ccccevenee 126
Shielded Twisted-Pair Cables...........cccovvininiiincie 66
Short FI00r FUNCHION ..o 225
Simplified Setup Using the Setup Group.....ccoceveevenncienncenens 86
SINKING MOGE .. 68
SIinKing Mode (NPN) ..o 68
Sinking/Sourcing Mode Selection ... 68
SIS 3 s 294
S1aVE AQUArESS. ..o 377
Slip Compensation for EIevators ..o 219
Slip Compensation GaiN ..o 147
Slip Compensation Gain in Motoring Mode ...... . 220
Slip Compensation Gain in Regenerative Mode ........cccccoveuene 220
Slip Compensation Limit ... 147
Slip Compensation Primary Delay Time .......ccoovieiennnieienne 147
Slip Compensation Selection during Regeneration .................. 147
Slip Compensation Torque Detection Delay Time........c.coccu... 220
Slip Compensation Torque Detection Time ......ccccocevnrecenninn. 220
Slip Compensation Value ... 360
SN e 62, 68
Soft Charge Bypass Relay Maintenance ... 359
Soft Charge Bypass Relay Maintenance Time (LT-3)............. 255
Soft-Charge Bypass Circuit Fault (UV3) ... 252
Software version

SOUICING MOTE ..o
Sourcing Mode (PNP) ..ot 68
S P e 62, 68
SPECITICALIONS .. 313
SPEEA ACCUFACY .evieiicieiiririeiteesie ettt se et 26
SPEEA AGIEE L et 176
Speed Agree 1 Time Chart........ccccovvevvcinnnne .. 176
Speed agree 2 (Multi-Function Digital Outputs).......cccceeveeee 179
Speed Agreement Detection Level......oooceinncnincncniieene 193
Speed CoNtrol ACCUFACY ...ttt 316
Speed COoNtrol LOOP ccveiiiciiireieieri et 150
Speed Control Loop Delay Time during Position Lock........... 152
Speed Control Loop Integral Time during Position Lock . ... 152
Speed Control Loop Proportional Gain ..........cccccevviiiccnnee 151
Speed Control Loop Proportional Gain Time

during POSItioN L O CK oot 152
Speed Control RANGE ...ccocvirceicec e 26, 316
SPEEd D etECTION ot 193
Speed Detection 1......ccc.o.c... . 177
Speed Detection 1 Time Chart......ccooovvvvincincincce 177

Speed DEteCLION 2. ..ot 177
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Speed Detection 2 Time Chart. ...
Speed Detection 3 (Multi-Function Digital Outputs) ...............
Speed Detection 4 (Multi-Function Digital Outputs) . .
Speed Detection PGL COUNTEN....cccivcciiiiciieeeeeee e
Speed Deviation (AEV).....cocenieiieecnecese s
Speed Feedback Detection Control (AFR) Gain .......cccoeeeennee.
Speed Feedback Detection Control (AFR) Time

CONStANT....cciiiic 204
Speed Loop AdJUSTMENTS ..ot 113
Speed RETEIENCE ..ot 82, 154
Speed Reference at Reference LOSS....ooveivnnciennieienicceere 194
Speed Reference Bias. ... 186
Speed Reference L0SS DeteCtion.....ccoevreicninccinnceieees 231
Speed Reference Loss Detection Selection.........ccoeceevvvccnnne. 194
Speed Reference Missing (FrL) .
Speed Reference Selection......c e

Speed Reference Selection at Rescue Operation.........ccceeuenee. 225
Speed Reference Selection M 0d e .....cccveiriiennecinecee 154
Speed Reference Setting Method Selection.........c.ccccvvvriricenne 214
Speed Reference UNit. ...
SPEEA RESPONSE .coiiiiiiieieieieieiieiei e

Speed Selection Using Digital Inputs... .
Stall Prevention ...
Stall Prevention During Acceleration......ccoevvinnccninscicnnne
Stall Prevention Selection during Acceleration........cccccoeoveeennee 192
Stall Prevention Selection during RUN ..o 193
Standard Connection Diagram
Starting Current Error (SE2) .o
Starting Current Error (SE2) Detection Delay Time.....cccccee..e. 230
SEArtING TOFQUE. vt 26, 316
Starting Torque Compensation Increase Time........ccovvnnncne. 221
Start-Up FIOWCNATTS ..o 88
Stationary Auto-TUNING 1 .o 95
Stationary Auto-TUNING 2 ..o .95
Stationary Auto-Tuning for Line-to-Line Resistance................ 95
Stator Resistance Error (Er-20).....cccovoeinniiennneenseesneeeseee 262
StAtUS DISPIAY .o 79
STOP Button INput (Er-03) ..o 261
STOP Key Function Selection. ... 213
Stopping Method after Communication Error .......cccccoevenenee 372
Stopping Method Selection .
Storage TEMPEratUre ........ocoereieriiereereceeeee s

Switched Phase O rder.....coicnicccee s
Switches and Jumpers on the Terminal Board.........cccocooeeenrnucnnne. 67
Switching Between LOCAL and REMOTE...

T
TIL3 et
Task Complete (ENG) ..o

Temperature Derating .............

Terminal Al Function Selection ...

Terminal AL GaiN ..o
Terminal Al Signal Level Selection ...

Terminal A2 Function Selection ...

Terminal A2 GaiN ...
Terminal A2 Signal Level Selection.......ccoveiinicinncicnennne

Terminal AM Gain....ccccoevnnee
Terminal AM Monitor Selection ...
Terminal AM Signal Level Selection........cccovevneiiniiiicinins
Terminal Block Configuration. ...
Terminal Board ...
Terminal Board Connection Error (CPF07, CPF08)
Terminal Board CONNECTION.......ooceiviicerieeneeene e
Terminal Board Mismatch Error (OPEQ4)....ccccooivvinccinnene.

Terminal Board not Connected (CPF25).....ccccocviiiicniiiicnns

Terminal Board Wiring GUIAE .......ccccoverieiinecniireienseee e




Terminal Configuration ... 63
Terminal Connections for Communication

Self-DiagNOSTICS ..ovovieiirieieieiieie e 393
Terminal COVEr ... 29, 30,31, 51
Terminal COVEI SCIEW ..cocvcveeiieieieesie et
Terminal FM Monitor Selection......ccocccvcveeiieveiiceciee e
Terminal FM Signal Level Selection
Terminal FUNCLIONS ..o
Terminal M1-M2 Function Selection
Terminal M3-M4 Function Selection
Terminal M5-M6 Function Selection
Terminal P1-C1 Function Selection ........ccccocevevvciieieicciiciees
Terminal P1-C2 Function Selection .......ccccocevevveiiieseiieiiiccieiens

TermMiNAtiON. ..o
TestRun..... .. 98,99, 100, 101
Through M ode ..o 172, 179, 186
TIightening TOIQUE ..coovieeiiiecceceee e 56
Timer Function On-Delay Time ... 142
TIMEr O UTP UL i e 179
Torque Compensation (Multi-Function Analog Inputs)........... 186
Torque Compensation at Forward Start.........ccooceeenniiennnnene. 149

Torque Compensation at Reverse Start ...
Torque Compensation Fade Out Speed
Torque Compensation Fade Out Time....ccooovvvvinniincns
Torque Compensation G aiN ...
Torque Compensation Time CoNnstant......coccovriieinnienciseens
Torque Compensation Value with Load Condition 1 ................ 222
Torque Compensation Value with Load Condition 2 ................ 222
TOrque D eteCTION (.ot
Torque Detection 1 ...
Torque DeteCtion 2 ..o s
Torque Detection Selection 1
Torque Detection Selection 2

Torque Limit..cooeiviiiene
Torque Limit Process at Start
Torque Limit Reduction Tim € ..o 221
Torque Limit Selection from
Communications OPLioN ... 170
Torque Specifications, Three Phase 200 V Class................ 57, 403
Torque Specifications, Three Phase 400 V Class................ 58, 405
Traction Sheave Diameter .. .
Travel STart. ...
TIAVE] STOP oot s
TIPC e
TUNING EFTOIS oot
Types of Alarms, Faults, and Errors .. 236
Types of Auto-Tuning for Induction Motors ........ccccoceeeneiceenne 95
Types of Auto-Tuning for Permanent Magnet Motors......... 96, 97
U
U TT Lt 56
U2, U3 INitialization ... 216
UL and CSA Standards........cccooeviiicniiiicnnin s 403
UL/CUL MATK oot 403
U L3 et s 251, 257
UL ottt 251, 257
Undertorque Detection 1 (UL3) .o 251, 257
Undertorque Detection 2 (UL4)... . 251, 257
Undervoltage (UV) e 257
Undervoltage DeteCtion ......ccocoeoreeiinniie i 191
Undervoltage Detection Level (UV) ..o 191
Undervoltage Protection. ... 316
Unit Selection
Accel/Decel RaAMPS ..o 365
Elevator UNit ... 365
JEIK ittt 365
Speed REfEreNCe ..o 365

Unit Selection for MEMOBUS/Modbus Register 0025H . ... 373
Up/Down Command Error (EF).....ccooenininnncneensees 254

Up/Down Command Selection 140
Up/Down Command Selection while in Programming Mode . 141

Up/Down Command Source Selection.....cccovveenneicinnennne. 105
UP S bbbt 114
UPS Operation Speed Limit Selection.......c.ccccviiiiinnniineens 225
UPS POWET oottt 224
USB COPY U Nt 131, 294
USB POMt ittt bbb 70
USB POrt (type-B) .o 29, 30, 31
User Monitor Selection after Power Up.....coccoivccinciinccnnen 211

User Parameter Automatic Selection.........ccoeveevvrvcnnnn. 130, 138
User Parameter Default Value ... 130, 214
User Parameters .......c.cccceeeenne. 130, 138
User Parameters 110 32 ..o 130
User Set Speed Agree 1 Time Chart......coiinnniiincicniinnnns 176
User-Set Display Units Decimal Display.......ccccoevvciincinininne 212

User-Set Display Units Maximum Value........ccooniiiniicnnne 212

User-Set Speed Agree 1 (Multi-Function Digital Outputs) ... 176
User-Set Speed Agree 2 (Multi-Function Digital Outputs) ... 179

USING @ PM IMOTOT .o 21
Using Braking Units in Parallel ... 306
Using the Safe Disable Function ... 410
U Ve 257
UV et 251
UV 2 ettt 251
UV 3 et 252
\Y

SV bbb 62
V/f Characteristics . .. 316
VI CONIIO i s 26
VIFPATEEIN (oo e 157
V/fPattern for MOOr 2 ..o 161
V/fPattern SeleCtion ... 157
V/fPattern Setting Error (OPEL10) ..o 259
VT2 ettt 56

VEITY MENU oot 85
Verifying Parameter Changes......covveeeneeiennsceneeeesesese e 85
VEYE s 265
ViIBration. ..o 35
Viewing Fault Trace Data After Fault ..., 266
VOF e 252, 257
Voltage Class, Capacity Mismatch (VAEF) ....cccvviiiiincenne. 265
VIFY s 265
W

WIT B o 56
Watt Loss 200 V Class Three Phase Models .......cccccoeiiniinnne 317
Watt Loss 400 V Class Three Phase Models .......c.ccccoeeiinnnne 317
Wire Gauge, Three Phase 200 V Class ......ccocovvvnninnine 57, 403
Wire Gauge, Three Phase 400 V Class .....cccovvvnnnnenins 58, 405
Wire Gauges .. .

WIFE SHZE oo
WiTING CheCKIiSt. ..o 71
Wiring the Control Circuit Terminal ..o 64
Within Position Lock Bandwidth (Multi-Function Digital

O ULEPULS) et 182
Write Data Error (EiF) ..ot 264
Write Impossible (EAE) ..o 264
Writing Parameter Settings (COPY) ..o 264
Writing to Multiple REgISters....ccoviiniciereee e 380
Z

Z Pulse Correction Error (Er-21) ... 262

YASKAWA ELECTRIC SIEP C710616 33D YASKAWA AC Drive L1000A Technical Manual

431



Z Pulse Noise Fault Detection (AV2)...ccooveiennrciinneeisieeenes 243

ZEIO SPLEU .ttt 176
Zero Speed Level at Stop ... ...218
Zero-Speed Time Chart. e 176
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HabepexcHble YenHbl (8552)20-53-41

HwxHwnii Hosropog (831)429-08-12
HoBoky3HeLK (3843)20-46-81
Hosocnbumpck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16

Mepmb (342)205-81-47
PocToB-Ha-[joHy (863)308-18-15
PasaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MeTepbypr (812)309-46-40
Capatos (845)249-38-78

caT: www.omron.nt-rt.ru || an. nouta: orm@nt-rt.ru

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononb (8652)20-65-13
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18

Y nbsHOBCK (8422)24-23-59
Yha (347)229-48-12
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnasnb (4852)69-52-93


http://www.omron.nt-rt.ru
mailto:orm@nt-rt.ru

