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€ Quick Reference

Drive a Synchronous PM Motor

L1000E can operate synchronous PM motors. Refer to Flowchart C: Auto-Tuning for PM Motors on page 111.

Perform Auto-Tuning

Automatic tuning sets motor parameters. Refer to Types of Auto-Tuning on page 113.

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 317.

Fault Display and Troubleshooting

Refer to Drive Alarms, Faults, and Errors on page 270 and Refer to Setup Troubleshooting and Possible Sol,

s on page 147.

Standards Compliance

Refer to UL Standards on page 448. c @ us
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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. . ... i et ettt e 14
L2GENERAL SAFETY . ..ot i e ettt e a e e a e aas 16
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i.1 Preface

i.1 Preface

Yaskawa 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 of that 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 L1000E-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 L1000E series drives:

L1000E 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.

L1000E 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.

Indicates a term or definition used in this manual.

>

¢ Terms and Abbreviations

g

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

V/f: V/f Control

OLYV: 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)
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i.1 Preface

¢ Trademarks

* EnDat is a trademark of Heidenhain Corporation.

* HIPERFACE is a trademark of Sick Stegmann, Inc.

* CANopen is a trademark of CAN in Automation (CiA).

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

.2 General Safety

4 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 of the manual may be changed without notice to improve the product and/|
or the manual.

When ordering a new copy of the 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.

Indicates a property damage message.

N

OTICE: 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 off the 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.

If the 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 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.

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) when protected by branch circuit protection devices
specified in this manual.
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i.2 General Safety

A\ WARNING

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.

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.
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i.2 General Safety

€ General Application Precautions

B Motor Selection

Drive Capacity

The output current should not exceed 130% of the drive rated current for 30 seconds. 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.

The overload rating for the drive determines the starting and accelerating characteristics of the 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.

B Stopping

Fast 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. A mechanical brake may be required to stop the motor if Fast Stop deceleration is insufficient.
Mechanical Brake

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

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 of the IGBTs.

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.

B 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 41 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 of torque 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 of the available braking options or increase the capacity
of the drive for faster acceleration and deceleration.
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B General Handling
Selecting a Molded Case Circuit Breaker or Ground Fault Circuit Interrupter (GFCI)

Select an appropriate GFCI. 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 GFCI of type B according to IEC 60755.

Select a MCCB (Molded Case Circuit Breaker) with a rated current that is 1.5 to 2 times higher than the rated current of
the 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 353.

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 result in 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 a Magnetic Contactor at the Power Supply Side on page 354. 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 off and 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 not immediately 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.

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.

* If the 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.
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€ Motor Application Precautions

B 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 that the motor is suitable for inverter duty and/or the motor service factor is 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 of the 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 of the 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 of the 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.

B 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 (H2-00O= 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.
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4 Drive Label Warnings

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

/\ WARNING

Risk of electric shock.

e Read manual before installing.

¢ Wait 5 minutes for capacitor
discharge after disconnecting
power supply.

¢ After opening the manual switch
between the drive and motor,
please wait 5 minutes before
inspecting, performing
maintenance or wiring the drive.

' 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

4 Warranty Information

B Restrictions

The drive is not designed or manufactured for use in devices or systems that may directly affect or threaten human lives or
health.

Customers who intend to use the product described in this manual for devices or systems relating to transportation, health
care, space aviation, atomic power, electric power, or in underwater applications must first contact their Yaskawa
representatives or the nearest Yaskawa sales office.

WARNING! /njury to Personnel. This product has been manufactured under strict quality-control guidelines. However, if this product is
to be installed in any location where failure of this product could involve or result in a life-and-death situation or loss of human life or in
a facility where failure may cause a serious accident or physical injury, safety devices must be installed to minimize the likelihood of any
accident.

YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual 23



i.2 General Safety

24

This Page Intentionally Blank

YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual



Receiving

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

1.1 SECTION SAFETY . ..o i et it s et st s aa e aaas 26
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1.3 MODEL NUMBER AND NAMEPLATE CHECK. . ........... it 29
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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 of the 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

¢ L1000E Model Selection

Refer to Selecting an L1000E AC Drive for Elevator Applications on page 31 for proper sizing and derating.

Three-Phase 200 V Class Three-Phase 400 V Class
Motor Power . Rated Output ; Rated Output
kW (HP) Drive Model Current (A) Drive Model Current (A)
3.7 (5) 2A0018 17.5 <1> 4A0009 9.0 <1>
5.5(7.5) 2A0022 21.9 <1> 4A0012 11.5<1>
7.5(10) 2A0031 31.3<1> 4A0019 18.5 <1>
11 (15) 2A0041 41.3 <1> 4A0023 22.5<1>
15 (20) 2A0059 58.8 <1> 4A0030 30.0 <1>
18.5 (25) 2A0075 75.0 <1> 4A0039 38.8 <1>
22 (30) 2A0094 93.8 <1> 4A0049 48.8 <1>
30 (40) 2A0106 106 <> 4A0056 56.3 <i>
37 (50) 2A0144 143 <1> 4A0075 75.0 <1>
45 (60) 2A0181 181 <2> 4A0094 93.8 <1>
55 (75) 2A0225 225 <2> 4A0114 113 <1>
75 (100) 2A0269 268 <2> 4A0140 140 <2>
90 (125) 2A0354 353 <> 4A0188 187 <2>
110 (150) 2A0432 432 <> - -

<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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27

n Receiving



1.2 General Description

¢ Control Mode Selection

Table 1.1 gives an overview of the L1000E motor control method (control modes) and their various features.

Table 1.1 Control Modes and their Features

i Permanent
Motor Type Induction Motors Magnet Motors Comments
Control Mode \%3 OLV CLV CLV/PM -
Parameter Setting A1-02=0 Al1-02=2 Al1-02=3 A1-02=7 Default Setting is Open Loop Vector Control.
Closed Loop
Basic Description V/f control Open Loop Vector Closed Loop Vector control for -
control Vector control
PM motors
Type of Applications Motor Type ™M ™M M PM -
PG Option Card N/A N/A YES YES -
Speed Control Range 1:40 1:200 1:1500 1:1500 May fluctuate with characteristics and motor temperature.
Speed deviation when operating at constant speed. May
+ 0 +0 29 + 0 + 0
Rineedl Ay £2103% +0.2% 0.02% £0.02% fluctuate with characteristics and motor temperature.
Control 3 Hz Max. frequency of a speed reference signal that the drive
Characteristics Speed Response (approx.) 10 Hz 100 Hz 100 Hz can follow. May fluctuate with characteristics and motor
pprox. temperature.
= 5 - —
St i T 150% at 3 Hz 200% at 0.3 Hz 200 A]Aat 200/0.at May fluctuate with f:haracterlstlc; and motor temperature.
0 r/min 0 r/min Performance may differ by capacity.
* Stationary
+ Stationary
* Rotational * Rotational Stator
Auto-Tunin Line to line « Stationary  Stationary Resistance Automatically adjusts parameter settings that concern
g resistance « Line to line * Line to line * Encoder Offset | electrical characteristics of the motor.
resistance resistance * Rotational
Back EMF
Constant
e TLrit N/A YES YES YES Sets the maximum tqrque for the motor to protect the load
and connected machinery.
DY OpIECCTion N/A N/A YES YES Controls the loadAsharmg between two motors that drive
the same mechanical system.
Energy-Saving N/A N/A N/A YES Savgs energy by always operating the motor at its
S—— Control maximum efficiency.
Application-Specific : .
Inertia/Gompensation N/A N/A YES YES Improves speed accuracy when the lload f:hanges by
compensating effects of the system inertia.
DC Injection at Start YES YES Builds up motor torque during stop in order to prevent
oe (DC injection (DC injection YES YES ;
and Stop/Position - - o, - movement of the elevator when the brake is released at
braking at start and |braking at start and | (Position Lock) (Position Lock) .
Lock start and applied at stop.
stop) stop)
Torque Avoids rollback at start using the analog signal from an
Compensation N/A N/A YES YES external load cell connected to the drive.
Anti Roll Back N/A N/A N/A YES :irge:;nts roll back at start without any external load
Slip|Gompensation YES YES N/A N/A Adjusts the leveling speed reference in order to improve
the stopping accuracy.
Short Floor YES YES YES YES 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.
If the 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.

Description

Drive

Controller Power Supply Cable
for Rescue Operation

Quick Start Guide

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Quantity

¢ Nameplate

S~

AC drive model

Input specifications
Output specifications —

Lot number
Serial number

MODEL : CIMR-LE2A0018DAC Rev:A c@us
CIC : CIMR-LE2A0018DAA LISTED

INPUT _: AC3PH 200-240V 50/60Hz 15.6A

IND.CONT.EQ.

OUTPUT : AC3PH 0-240V 0-120Hz 17.5A 7048 B
MASS :3.5kg ((PRG : 3580 )———— Software version
T

SIN -

| RO AR 0RO 0 AR RO ORI OO

FILENO : E131457 IP00

RoHS

Y YASKAWAELECTRIC CORPORATION MADE IN JAPAN

Enclosure type

Figure 1.1 Nameplate Information
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1.3 Model Number and Nameplate Check

¢ Model Number

Drive L1000 No Customized No. [ Enclosure Type Design
Series Specifications Revision
A [IP0OO Order
Region A | Standard model -
No. IPO0 with top
Code .
protective cover
South
E America
No Environmental
Specification <1>
A Standard
No. Voltage Class
2 3-phase, 200-240 Vac
4 3-phase, 380-480 Vac v

Refer to Table 1.2
<1> Drives with these specifications do not guarantee complete protection for the environmental conditions indicated.
B Model Number and Specifications

Table 1.2 Model Number and Specifications

Three-Phase 200 V Three-Phase 400 V
Drive Model Max M'?vt\;){HCPa;pacity Rated Output Current A Drive Model Max levtﬂHcPa)paCity Rated Output Current A

2A0018 3765 17.5 4A0009 3765 9.0

2A0022 5.5(7.5) 21.9 4A0012 5.5(7.5) 11.5
2A0031 7.5 (10.0) 313 4A0019 7.5 (10.0) 185
2A0041 11.0 (15.0) 41.3 4A0023 11.0 (15.0) 225
2A0059 15.0 (20.0) 58.8 4A0030 15.0 (20.0) 30.0
2A0075 18.5 (25.0) 75.0 4A0039 18.5 (25.0) 38.8
2A0094 22.0 (30.0) 93.8 4A0049 22.0 (30.0) 48.8
2A0106 30.0 (40.0) 106.0 4A0056 30.0 (40.0) 56.3
2A0144 37.0 (50.0) 1430 4A0075 37.0 (50.0) 75.0
2A0181 45.0 (60.0) 181.0 4A0094 45.0 (60.0) 93.8
2A0225 55.0 (75.0) 225.0 4A0114 55.0 (75.0) 113.0
2A0269 75.0 (100.0) 268.0 4A0140 75.0 (100.0) 140.0
2A0354 90.0 (125.0) 353.0 4A0188 90.0 (125.0) 187.0
2A0432 110.0 (150.0) 432.0 4A0225 110.0 (150.0) 225.0
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1.4 Selecting an L1000E AC Drive for Elevator Applications

1.4 Selecting an L1000E AC Drive for Elevator Applications

& Carrier Frequency Derating

This section aids in selection and adjustment of the L1000E Series AC drive with these application criteria:

» Application: Conventional gear-driven, traction drive elevator applications (counterweighted)
* Motor type: 50 Hz or 60 Hz induction motors
* Near full speed, normal acceleration rates

4 Overview
These specific elevator application needs should be considered when selecting an L1000E model:

» motor acceleration current
» motor audible noise

* overload capability and

* low speed operation.

¢ Definitions

B What is Carrier Frequency?

Carrier frequency in PWM (pulse width modulation)-based VFD’s, is the rate at which output transistors are gated,
usually 2 to 15 kHz. Higher carrier frequencies yield a better current waveform, less audible motor noise, but more VFD
thermal losses. Lower carrier frequencies yield a less optimum current waveform, increased audible noise, but less VFD
losses. Audible motor noise in applications where the motor must operate quietly can be a concern with lower carrier
frequencies.

B Drive Nameplate Output Current

Receiving

The L1000E nameplate current is the output current that the L1000E can supply at the default carrier frequency for a
maximum run of 180 seconds and a motor electrical frequency above 6.0 Hz operating 50% of the time. Increasing the ﬂ
Carrier Frequency [C6-03] or operating below 6.0 Hz will reduce the allowable output current and available motor torque.
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1.4 Selecting an L1000E AC Drive for Elevator Applications

¢ The Effect of Carrier Frequency [C6-03] Adjustment on Output Current

Table 1.3 lists constant-speed output amps for L1000E models adjusted for carrier frequencies common to elevator
applications. Select a higher Carrier Frequency [C6-03] to reduce audible motor noise when required by the application.
Selecting a lower carrier frequency or a larger L1000E model, does not always result in increased current capacity.

Table 1.3 L1000E Current Derating Adjusted for Carrier Frequency by Model

CIMR-LE

Model
000000 DAC

L1000E Nameplate Output Amps
RMS
(50% ED, 180 s max.)

Parameter C6-03 Carrier Frequency Setting

20kHz | 50kHz | 8.0kHz | 100kHz | 125kHz | 15.0kHz

Derated Output Amps RMS (50% ED, 180 s max.)

NOTE: The shaded cells represent the output amps at the highest carrier
frequency setting (C6-03) that requires no nameplate output amps de-
rating.

200-240 Vac Models

2A0018 17.5 17.5 16.5 153 14.0
2A0022 21.9 21.9 20.6 19.1 17.5

2A0031 313 313 29.5 27.2 25.0
2A0041 41.3 413 38.9 36.0 33.0
2A0059 58.8 58.8 55.4 51.2 47.0
2A0075 75.0 75.0 70.7 65.4 60.0
2A0094 93.8 93.8 85.7 75.7 65.6
2A0106 106.3 106.3 97.2 85.8 74.4
2A0144 143.8 143.8 131.5 116.1 100.6
2A0181 181.3 181.3 159.5 145.0

2A0225 225.0 225.1 198.0 180.0

2A0269 268.8 268.8 236.6 215.0

2A0354 353.8 353.8 3114 283.1

2A0432 432.5 432.6 380.7 346.1

380-480 Vac Models

4A0009 9.0 9.0 8.0 6.7 5.4

4A0012 11.5 11.5 10.2 8.5 6.9

4A0019 18.5 18.5 16.4 13.7 11.1

4A0023 225 22.5 19.9 16.7 13.5
4A0030 30.0 30.0 26.6 223 18.0
4A0039 38.8 38.8 343 28.8 233
4A0049 48.8 48.8 432 36.2 293
4A0056 56.3 56.3 49.8 41.8 33.8
4 A0075 75.0 75.0 66.4 55.7 45.0
4A0094 93.8 93.8 83.1 69.7 56.3
4A0114 113.8 113.8 100.8 84.5 68.3
4A0140 140.0 140.0 114.8 98.0

4A0188 187.5 187.5 153.8 131.3

4A0225 225.0 225.1 184.5 157.5

B 30-Second Overload Capacity

The overload capacity of the L1000E is 133% for 30 seconds. Multiply the carrier derated output amps in 7able 1.3
by 1.33 to obtain the 30 second overload capacity. Acceleration of the elevator and the counterweight to full speed
generally requires output amps above the motor's nameplate rating.
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1.4 Selecting an L1000E AC Drive for Elevator Applications

Example: L1000E model CIMR-LE2A0075 operating at 15 kHz carrier has a derated current of 60.0 Amps, Table 1.3.
The 30 second overload is 133% of 60.0 Amps (80.0 Amps) for 30 seconds.

B 5-Second Overload Capacity

Table 1.4 lists the maximum 5.0 second overload current capacity of L1000E models at carrier frequencies common to
elevator applications. Most elevators will reach full speed in less than 5.0 seconds.

NOTICE: Prevent overload/overcurrent faults by not exceeding the 5.0 second overload capacity.

Table 1.4 Maximum 5.0-Second Overload Capacity (RMS Amps)

Parameter C6-03 Carrier Frequency Setting
CIMR.LE hodel pac | H100CE Nameplate Output AmpS ™5 0kHz | 50kHz | 8.0kHz | 100kHz | 125kHz | 15.0 kHz
Derated Output Amps RMS (5.0 s or less @ > 6.0 Hz output freq)
200-240 Vac Models
LE2A0018 17.5 27.6 26.8 25.8 24.8
LE2A0022 219 31.9 30.9 27.7 249
LE2A0031 31.3 45.6 442 424 40.6
LE2A0041 413 67.6 65.7 63.4 61.0
LE2A0059 58.8 94.7 92.0 88.7 85.3
LE2A0075 75.0 113.7 110.3 106.0 101.7
LE2A0094 93.8 153.2 146.7 138.7 127.9
LE2A0106 106.3 185.6 178.3 167.2 145.0
LE2A0144 143.8 222.7 218.1 203.3 186.3 171.0
LE2A0181 181.3 301.6 274.6 2579 - -
LE2A0225 225.0 371.2 349.6 335.2 - -
LE2A0269 268.8 424.6 376.3 339.2 - -
LE2A0354 353.8 519.7 460.4 412.7 - -
LE2A0432 432.5 696.2 654.7 627.0 - -
380-480 Vac Models

LE4A0009 9.0 15.2 144 13.0 10.5
LE4A0012 11.5 16.7 15.7 14.4 13.1
LE4A0019 18.5 26.9 252 23.1 21.0
LE4A0023 22.5 35.0 329 30.3 26.3
LE4A0030 30.0 48.7 46.0 42.6 35.1
LE4A0039 38.8 62.6 59.1 54.7 453
LE4A0049 48.8 78.9 70.8 62.4 55.5
LE4A0056 56.3 97.5 923 81.4 65.8
LE4A0075 75.0 120.7 113.8 105.3 87.7
LE4A0094 93.8 150.8 137.0 121.7 105.8 92.8
LE4A0114 113.8 185.6 156.0 1343 112.7 95.7
LE4A0140 140.0 225.0 209.9 168.3 148.3 - -
LE4A0188 187.5 297.0 281.4 222.0 193.7 - -
LE4A0225 225.0 382.8 379.5 298.8 261.5 - -
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1.4 Selecting an L1000E AC Drive for Elevator Applications

B Low Speed Operation

Table 1.3 and Table 1.4 pertain to motor operation above 6.0 Hz. Elevators applications make use of the L1000E’s S-
curve function to limit the rate of change of acceleration (‘jerk’) to provide an comfortable ride. Acceleration current
increases linearly over the S-curve interval (about 0.5 seconds) while speed and frequency increase simultaneously. A
typical 50/60 Hz geared elevator motor will be near or above 6.0 Hz before full acceleration current is required. The 5.0
second overload capacities in Table 1.4 assume the drive is operating near or above 6.0 Hz before it achieves full

acceleration.

Some elevator applications require the drive to spend a significant portion of the acceleration time below 6.0 Hz. L1000E
current capacity must be derated below 6.0 Hz to maximize the life of its IGBTs. Consequently the L1000E current
capacity is decreased from 100% at 6.0 Hz and above, to 50% at 0.0 Hz (DC). The derating is linear as depicted in the

graph below.

The operating frequency at which the motor reaches full acceleration torque should be used as the basis for low-frequency
derating.

100% | ........ .. :

50%

L1000E Output
Ampacity

6 Hz/180 RPM (4 pole motor)
Output Frequency/Motor Speed

Figure 1.2 Low Speed Operation Derating

4 Using Torque Boost

B Function Description

Automatic Torque Boost [L8-38] is useful in elevators that experience occasional high starting current due to overload.
Enable the Automatic Torque Boost Function [L8-38=3] to boost motor torque during heavy load conditions. The
L1000E automatically reduces the carrier frequency to 3.0 kHz to make increased current available when the starting
current is about to exceed the current level as indicated in Table 1.4. The carrier frequency will return to the [C6-03] value
as the heavy load condition subsides.

Note: Audible motor noise will increase when the Automatic Torque Boost function is operates.

Automatic Torque Boost Function Parameters
Parameter Name Setting
L8-38 (Automatic Torque Boost Selection) 0: Disabled (Default) 3: Enabled
L8-39 (Reduced Carrier Frequency) 3.0 kHz (Default) (Range: 1.0 to 15.0 kHz)

Note: Audible motor noise will increase when the Automatic Torque Boost function is operates.
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This Page Intentionally Blank

YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual

35

n Receiving



1.5 Component Names

1.5 Component Names

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

Note: 1. Refer to Using the LED Monitor/Digital Operator on page 89 for a description of the operator keypad.
2. The drive may have no cooling fans or only one cooling fan depending on the model.

¢ IP00 Enclosure with Top Protective Cover

B Three-Phase AC200 V 2A0018D to 2A0094D
Three-Phase AC400 V 4A0009D to 4A0049D

A -Fan finger guard <7> H — Rubber bushing

B - Cooling fan <> I —Top protective cover

C - Mounting hole J —Front cover

D - Heatsink K - USB port (type-B)

E - Optional 24 V DC power L — Digital Operator
supply connector cover

F — Terminal board M - Terminal cover

G — Bottom cover N — Terminal cover screw

<1> Drive models 2A0018D, 2A0022D, 4A0009D, and 4A0012D have a single cooling fan.

Figure 1.3 Exploded View of IP0O0 Enclosure Drive with
Top Protective Cover (2A0031D)
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1.5 Component Names

B Three-Phase AC200 V 2A0106D and 2A0144D
Three-Phase AC400 V 4A0056D to 4A0114D

7Y

A - Fan finger guard H - Front cover

B — Cooling fan | — USB port (type-B)
C - Top protective cover J —Front cover screw
D - Mounting hole K - Digital operator

E — Heatsink L — Drive cover

F — Optional 24 V DC power M - Terminal cover

supply connector cover
G — Terminal board

Figure 1.4 Exploded View of IP00 Enclosure Drive with
Top Protective Cover (2A0106D)
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B Three-Phase AC200 V 2A0181D and 2A0225D
Three-Phase AC400 V 4A0140D and 4A0188D

A - Top protective cover H - Fan unit

B - Mounting hole | —Front cover

C - Heatsink J —USB port (type-B)

D - Optional 24 V DC power K - Front cover screw
supply connector cover

E - Terminal board L - Digital operator

F - Fan finger guard M - Drive cover

G - Cooling fan N — Terminal cover

Figure 1.5 Exploded view of IP00 Enclosure Drive with
Top Protective Cover (4A0188D)
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1.5 Component Names

¢ IP00 Enclosure

B Three-Phase AC200 V 2A0269A to 2A0432A
Three-Phase AC400 V 4A0225A

PSR

-]

ﬂwﬂlﬂ°
!

9 < o

L
N

“-

:

(@)

e

el

K g
K ||||||||u||||||||||||||||||||||||||||

n Receiving

A — Mounting hole H - Circulation fan

B — Heatsink | — Front cover

C - Optional 24 V DC power J — USB port (type-B)

supply connector cover

D — Terminal board K — Digital operator

E - Fan finger guard L — Front cover screw
F — Cooling fan M - Drive cover

G - Fan unit case N — Terminal cover

Figure 1.6 Exploded view of IPO0 Enclosure Drive (2A0432A)
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1.5 Component Names

¢ Front Views

40

2A0022D 2A0181D

O o

==
P s s

v}

A - Terminal board connector F — Main circuit terminal (Refer to Wiring
the Main Circuit Terminal on page 72)
B - DIP switch S2 (Refer to MEMOBUS/ G - Protecting cover to prevent miswiring
Modbus Termination on page 86)
C — Jumper S3 (Refer to Sinking/Sourcing H - Option card connector (CN5-C)
Mode Selection for Safe Disable
Inputs on page 80)
D — Ground terminal I — Option card connector (CN5-B)
E — Terminal board (Refer to Sinking/ J — Option card connector (CN5-A)

Sourcing Mode Selection for Safe
Disable Inputs on page 80)

Figure 1.7 Front View of Drives
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Mechanical Installation

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

2.1 SECTION SAFETY ...t it et e ettt e aan s 42
2.2 MECHANICAL INSTALLATION . ... ... ittt a s e s a e 44
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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 40 °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 of the drive falling.
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2.1 Section Safety

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.
If the 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.
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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

IP00 enclosure with top protective cover: -10 to +40 °C

IP00 enclosure: -10 to +50 °C

Drive reliability improves in environments without wide temperature fluctuations.

‘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.

Ambient Temperature

Humidity 95% RH or less and free of condensation

Storage Temperature -20to 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 366)

10 to 20 Hz at 9.8 m/s?
20 to 55 Hz at 5.9 m/s? (2A0018 to 2A0225 and 4A0009 to 4A0188) or 2.0 m/s? (2A0269 to 2A0432 and 4A0225)

Orientation Install the drive vertically to maintain maximum cooling effects.

Vibration

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 must be 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 of the drive during installation. Remove the temporary
cover before startup, as the cover will reduce ventilation and cause the drive to overheat.

4 Installation Orientation and Spacing

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 drives are placed inside the same enclosure panel, install proper cooling to ensure air
entering the enclosure does not exceed 40 C.

B Installation Orientation

Install the drive upright as illustrated in Figure 2.1 to maintain proper cooling. Refer to Mechanical Installation on
page 44 for details on installing the drive.

Figure 2.1 Correct Installation Orientation
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2.2 Mechanical Installation

B Installation Spacing

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

Side Clearance Top/Bottom Clearance

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

¢ Top Protective Cover

Drive models 2A0018 to 2A0225 and 4A0009 to 4A0188 are designed to IP00 specifications with a top protective cover.
The drive is able to operate in the ambient temperature of 50 °C by removing this top protective cover.

B Removing the Top Protective Cover

Insert the tip of a straight-edge screwdriver into the small openings located on the front edge of the top protective cover.
Gently apply pressure as shown in Figure 2.3 to free the cover from the drive.

Figure 2.3 Removing the Top Protective Cover
B Reattaching the Top Protective Cover

Align the small protruding hooks on the sides of the top protective cover with the corresponding mounting holes on the
top of the drive. Pinch the hooks inward so that the they connect with the mounting holes and fasten the top protective

cover back into place.
% Top Protective Cover

Mounting Holes

Figure 2.4 Reattaching the Top Protective Cover
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2.2 Mechanical Installation

¢ LED Monitor Remote Usage

B Remote Operation

The LED monitor 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 LED monitor 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: Refer to Drive Options and Peripheral Devices on page 339 for information on extension cables and installation support sets.

Drive Operator
@ = O e}
]
— Comm Port
i
E - —
J =
@) e)

Communication Cable Connector

Figure 2.5 Communication Cable Connection

B LED Monitor Remote Installation
LED Monitor Dimensions

12.2 |11.6 Installation holes (2-M3 screws, depth 5)
] _
LED MONITOR JVIOP-184 | PR § ] @,7 — -—®— |—
O '

STATUS
READY

I
1
RUN |
I
I

ALARM(RUN)
PGOH,LT

90

78

|
|
® |
|

=, o
g .

Unit: mm

OC,GF,5C,PGO
€ | & |CPF,OFAOFB,0FC

© | @ [Other Fault
FF:LIGHT & :BLINK @ :LIGHT OFF

m—=] l=!
15

60

50

Minimum ‘

Figure 2.6 LED Monitor Dimensions
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2.2 Mechanical Installation

Installation Types and Required Materials

The LED monitor 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 LED Monitor Installation Methods and Required Tools

fixed to the panel)

Installation Method Description Installation Support Sets Model Required Tools
Simplified installation with the digital
External/Face-Mount operator is mounted on the outside of - - Phillips screwdriver (#1)
the panel with two screws.
Installation Support Set A
. X (for mounting with screws through EZZ020642A Phillips screwdriver (#1, #2)
Encloses the' d}gltal operatqr in the holes in the panel)
Internal/Flush-Mount panel. The digital operator is flush Installation S SeiB
with the outside of the panel. nstaliation Support Se il i
P (for use with threaded studs that are EZZ020642B Phillips srewdriver (#1)

Wrench (7 mm)

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 result in 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 will reduce ventilation and cause the drive to overheat.

External/Face-Mount

1. Cut an opening in the enclosure panel for the LED monitorr as shown in Figure 2.8.
2. Position the LED monitor so the display faces outwards, and mount it to the enclosure panel as shown in

Figure 2.7.

Digital Operator

M3 x 6
Phillips recessed
pan head machine screw x 2

Enclosure panel

Unit: mm

Figure 2.7 External/Face-Mount Installation

22
©
~
©
N
&
Y I\
o N
22
4]

Unit: mm

Figure 2.8 Panel Cut-Out Dimensions (External/Face-Mount Installation)

YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual

47

n Mechanical Installation



2.2 Mechanical 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 2.9 illustrates how to attach the

Installation Support Set A.

48

1. Cut an opening in the enclosure panel for the LED monitor operator as shown in Figure 2.10.
2. Mount the LED monitor to the installation support.
3. Mount the installation support set and LED monitor to the enclosure panel.

Enclosure panel

Digital Operator

M4 x 10 Installation Support Set A

Phillips truss head screw x 4
(for panel widths between 1 and 1.6)

M3 x 6
Phillips recessed
pan head machine screw x 2

Unit: mm

Figure 2.9 Internal/Flush Mount Installation

Note: Use a gasket between the enclosure panel and the LED monitor in environments with a significant amount of dust or other

airborne debris.

+0.5
0

8!
120

45
59°%°

Unit : mm

Figure 2.10 Panel Cut-Out Dimensions (Internal/Flush-Mount Installation)
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2.2 Mechanical Installation

¢ Exterior and Mounting Dimensions

B IP00 Enclosure Drive with Top Protective Cover

Wi ‘ 4d 0@
e 2
’ §, ﬂH H{ 0! J ® Io o] ©[¢ _

HA1
H

o

i

L
TECTT
| ———

i

g o | - o @° ® ®
i ﬁgé | ! e t1
H D1 —=t=

N
T
W ¢ D1 | Max8 W Max 8 D
D (0.31) (0.31)
Figure 1 Figure 2

Table 2.3 IP00 Enclosure Drive with Top Protective Cover Dimensions: 200 V Class

Drive Model Figure = f 5 W D|n:|e1n5|ons m:z(m) o v 5 5 I\(’;e(ll?)gt)
2A0018 (5l .A;%) (1%)?290) (61.65?)) (Es%)) (92.2%) (0<520) (2?50) (0130) - M5 (g:g)
2A0022 (5l .2%) (1%)?290) (61.65?)) (41?3%)) (éjz%) (0.520) (2?50) (0:20) - M5 (gg)
2A0031 (51 .4;(())) (1%)?30) (61.2%) (433%)) ((?.?3%) (0.520) (2?260) (0:30) - M3 (gig)
2A0041 ! (51.‘;%) (1%)?0) (612%) (ié%)) (92.?3?)) (0.520) (2?260) (020) - M5 (g:g)
2A0059 (71.81(())) (131(.)50) (71.3?)) (61.3(())) (121§;0) (0.20) (3?(?0) (030) - M5 (152_63;)
2A0075 (3.271)) (13320) (71.98%) (71.%%) (133?250) (0.20) (3??0) (030) - M6 (18§_72)
2A0094 (3.27%)) (13;810) (71.98%) (71496%)) (133?250) (0?;0) (37190) (030) - M6 (29i74)
2A0106 ((?.?3%) (135?30) (1%)?290) (71.97?)) (1351?260) (0.20) (3?20) (6.2150) (6.215<)) Mé (ié:g)
2A0144 , (1%)?30) (1%)0) (1%)?290) (5.271)) (1??0) (0.830) (3?990) (6.2150) (d.zlso) M6 éﬁj?)
2A0181 (132250) (255710) (1%?140) (1%)?0) (251%16 0) (0.20) (ig?)) (6.2150) (6.215<)) M6 (3?:2)
2A0225 (132%50) (255710) (121%10) (1%5290) (251?16 0) (030) (ig%) (6.2150) (6.2150) Mé <§§jg>
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2.2 Mechanical Installation

Table 2.4 IP00 Enclosure Drive with Top Protective Cover Dimensions: 400 V Class

Drive Model Figure = m 5 Wi Dln:-le1n5|ons mr:z(m) o v 5 5 '\(I;e(llgbl;t)
4A0009 (51 é(())) (1%)?290) (61A65§)) (z:.zs%)) (5?5%) (0,520) (2?260) (0A520) - M3 (;:3)
4A0012 (51 é%) (1%30) (61A65§)) (i.zsf)) (5?5?)) (0,520) (2?260) (0A520) - M3 (3:3)
4A0019 (51.‘;%) (1%30) ((1.66%) (;28%) (5.‘;%) (0.520) (2?260) (0.520) - M3 (g:g)
4A0023 ! (51.4;%) (1%30) (61.66%) (i.28%)) (92.4;%) <o.520) (2?260) (0.520) - M3 @‘:8)
4A0030 (71.81%) ( 131(.)50) (6].66%) (612%) ( 121?;0) <o§0) (2?260) (0.520) - M5 (15 1%9)
4A0039 (71.81?)) (131(.)50) (71.231%) (612(())) (1212?;0) (020) (37(?0) (0.520) - M5 (151"49)
4A0049 (;27%)) (1?:810) (71A98%) (71.96?)) (133?250) (0.20) (3?19 0) (0A520) - M6 (188'93)
4A0056 (5 ?;%) (135?30) (1%)?290) (71 .97?)) (135?260) (0%0) (3?30) (0?1 0) (0.31 0) M6 (zzté:g)
4A0075 (1%)?30) ( 14;?30) (1%30) (§ .271)) (1??0) (0.20) (3‘.);)0) (0.31 0) (0.31 0) M6 é;:(l))
4A0094 , ( 132?850) (2%?11 0 | « 120?0) ( 120?;)0) (11?50) <o.§0) (i%) (0.31 0) (0.31 0) Mé (igj%
4A0114 (132%50) (2%?1]0) (1%)?290) (1%)5.290) (14;?550) <o§0) (J%) (0.310) (0.310) Mé (3822)
4A0140 (13;850) (255710) (1212.312 0) (1%)?290) (251?16 0) (020) (ig%) (0.31 0) (0‘31 0) M6 (g(l):g)
4A0188 (13;850) (255710) (1212,312 0) (1%)?290) (251?16 0) (0,20) (ig%) (0?1 0) (0.31 0) M6 (3512)
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2.2 Mechanical Installation

B IP00 Enclosure Drive

| — 2
~{ IEEEREREAAN i
e
1B |
1 | L

Table 2.5 IP00 Enclosure Drive Dimensions: 200 V Class

prive Model D w H D w1 Dlr:t:nswns m:z( : D1 t1 t2 d lge(ilgl’agt)
2A0269 (14;5,;)0) (277(.)30) (133?80) (132?50) (266?220) (0?30) (51.31(())) (0_310) (0_310) M10 (12? 6
2A0354 ! (1?700) (277(.)860) (1?(?0) (132?50) (2?810) (0?530) (51.31(())) (0.310) (0‘310) M10 (1?34)
2A0432 (12?700) (3%9500) (133%80) (13:610) (3?)20) (0?530) (51,31(())) (0520) (0.520) Mi2 (2193.1)
Table 2.6 IP00 Enclosure Drive Dimensions: 400 V Class

Drive Model Figure Simons en s Weight
w H D w1 H1 H2 D1 t1 t2 d kg (Ibs)

4A0225 ! (1%)0) (2779860) (133%80) (132%50) (266?810) (0?530) (51,31(())) (oi()) (0.310) MI0 (177:2)
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2.2 Mechanical Installation

This Page Intentionally Blank
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Electrical Installation

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

power supply.
3 SECTION SAFETY ... e aaaaaaaanannnn 54
3.2 STANDARD CONNECTIONDIAGRAM. . ... ..o et e s ne e nnans 58
3.3 MAIN CIRCUIT CONNECTION DIAGRAM. . . . ... e e e ee e e e aanns 61
3.4 TERMINAL BLOCK CONFIGURATION. . . . ... e e aeee et 62
3.5 TERMINAL COVER ... ittt et e s naaa s nnanaa s annnns 63
3.6 LED MONITOR OPERATOR AND FRONTCOVER ........... ..ot 65
37MAINCIRCUITWIRING . . ... ettt a e aa e amaaaeaeaeaenn 68
3.8CONTROLCIRCUITWIRING. ... ... ittt e e e st naa e nnnas 77
3.9 CONTROLI/OCONFIGURATION . ... .ttt e et e i aae e nnnas 83
310 CONNECT TO A PC . ..t ettt et et e e e aaaaaaaaaaaaaaaaananas 85
3.11 MEMOBUS/MODBUS TERMINATION . . . ... .. i i e e e e anns 86
3A2WIRING CHECKLIST ... ..ot et e s st aa e e s aae e nnnns 87
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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 off the 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 drive fast stop wiring and additional emergency circuits before operating the drive.

Ensure start/stop, I/O 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.

* If using 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.
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3.1 Section Safety

A\ WARNING

Use a GFCI type B according to IEC 60755 when leakage current protection or monitoring is required to help
protect against shock by direct or indirect contact with electrical equipment.

Failure to comply may result in injury due to electrical shock.

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.

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 if the 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) 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 of the drive matches the
voltage of the 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 I/O 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 V 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.

56 YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual



3.1 Section Safety

NOTICE

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.

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 of 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 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 I/O wiring. This section does not discuss drive operation; Refer to Start-Up
Programming & Operation on page 85 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 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.

+ 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 multi-function relay output MA-MB-MC is 10 mA. If a circuit requires less than 10 mA (reference
value), connect it to a photocoupler output (P1-C1, P2-C2). Improper application of peripheral devices could result in damage to the
photocoupler output of the drive.
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3.2 Standard Connection Diagram

<4>
FU
r1 ©
Terminals -, +1, +2, B1, B2 are DC link choke <1> FV
for connecting options. Never (o 1|on) Th?gpﬁéﬁlay s1 o= M
connect power supply lines to U o <2><3> t1 o Cooling f
these terminals Jumper o 1 Braking resistor ooling fan
i (option)
+2 +1 - B1 B2 UM <2> U/T1 |
Wiring sequence should shut off V, T2
power to the drive when a fault VIT2 / M
output is triggered. <14> 2mMceB 4 W/T3
3 %11 WIT3@ |
ELCB (MCCB) ¢ Fuse i
Three-phase R=% f — RiL1 @ 1T ¥ @ i
power supply S—xr - — f S/L2 Ground - i
200 to 240 V. /_"- ; | — T3 |
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If running from a 400 V power D ST~ ;
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is needed to reduce the voltage A- !
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MC,MB 2MCCB THRX C:FF ON Control Circuit | <5> S"' ' | PG
a I
o I
Braking resistor unit P comman P $1 - z | !
Thermal relay trip contact I z- |
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2] own command / Stop S2 — NG ) \ \/
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v N3
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- = b- } B pulse monitor signal
Not Used S8 @ . Z+ g—> . .
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+24V
M1 Multi-function relay output (Brake Release Command)
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(min. 5 Vdc, 10 mA)
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Figure 3.1 Drive Standard Connection Diagram (example: 2A0041)

Remove the jumper when installing a DC link choke. Models 2A0106 through 2A0432 and 4A0056 through 4A0225 come with a
built-in DC link choke.

Set L8-55 to 0 to disable the protection function of the built-in braking transistor of the drive when using an optional regenerative
converter or dynamic braking option.

_! EDM (Safety Electronic Device Monitor)

(O control circuit terminal

@ main circuit terminal

Set up a thermal relay sequence to disconnect drive main power in the event of an overheat condition on the dynamic braking option.
Self-cooling motors do not require the same wiring necessary for motors with separate cooling fans.

Supplying power to the control circuit separately from the main circuit requires a 24 V power supply (option).

For control modes that do not use a motor speed feedback signal, PG option card wiring is not necessary.
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3.2 Standard Connection Diagram

<7>

<8>

<O>

<10>

<11>

<12>

<13>

<14>
<15>

This figure illustrates an example of a sequence input to 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.

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.

Set DIP switch S2 to the ON position to enable the termination resistor in the last drive in a MEMOBUS/Modbus network.

The sink/source setting for the Safe Disable input is the same as with the sequence input. Jumper S3 has the drive set for an external
power supply. When not using the Safe Disable input feature, remove the jumper shorting the input and connect an external power
supply. Refer to Sinking/Sourcing Mode Selection for Safe Disable Inputs on page 80 for instructions.

Disconnect the wire jumper between H1 - HC and H2 - HC when utilizing the Safe Disable input.

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.

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 off the 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).

Wire fault contact outputs MA, MB, and MC. Wire so that a fault will open the safety circuit and interrupt drive output.

When using the Programming Mode to edit parameter settings, the drive will not accept an Up/Down command. If the drive still will
not run when an Up/Down command has been entered and no fault is present, then use the "Drive ready" signal (the default setting for
terminal M5-M6) to interlock components.

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.

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 of the 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 terminal is at high DC voltage potential. Improper

wiring connections could damage the drive.

2A0018 to 2A0094

2A0106 and 2A0144

4A0009 to 4A0049 4A00456 and 4A0075
B1B2 B1B2
ﬁ OO
+1 +1
*+2 Current Current
sensor sensor
RIL1 O L ©UIm1 R/L1 L O UIm1
+ +
S/L2 \ K} O VIT2 S/L2 \ E}S O VIT2
TIL3 O L O W/T3 TIL3O L O WIT3
|
Gate board [ %%r;t:g — Operator Gate board H %%r;trrgl H Operator
2A0181 and 2A0225 2A0269 to 2A0432
4A0094 to 4A0140 4A0188 to 4A0225
+3 +3
Current Current
sensor sensor
L O U/ [ O UIm
+
= \ K} oVim2 = \ E}g OVIT2
L OWIT3 ‘ OW/T3
Control | | Control | |
%@Gate boardH board |1 Operator Gate board board Operator

Figure 3.2 Drive Main Circuit Configurations

YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual

61

n Electrical Installation



3.4 Terminal Block Configuration

3.4 Terminal Block Configuration

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

o Q (g Q @ )|
CIMR-LE2A0031, 0041 CIMR-LE2A0059

CIMR-LE2A0018, 0022
CIMR-LE4A0009, 0012 CIMR-LE4A0019, 0023

CIMR-LE4A0030, 0039, 0049

RILTI[SL2TL =[BT B2IUT W
| ---Elmm-----

O Q
CIMR-LE2A0075, 0094 CIMR-LE2A0106, 0144
CIMR-LE4A0056, 0075
e af

i

<><><>@<><><>l;
: s
R =

CIMR-LE4A0094, 0114

CIMR-LE2A0181, 0225, 0269, 354, 432
CIMR-LE4A0140, 188, 225<1>

\)C'UV‘/\/ \\\\\mr\\\\H“l/‘

00w ,°0

+oo oo?
L e CH.

Figure 3.3 Main Circuit Terminal Block Configuration

<1> Terminal board design differs slightly for models 2A0269 through 2A0432, and 4A0225.
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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

B Removing the Terminal Cover
Models 2A0018 to 2A0094 and 4A0009 to 4A0049
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. Pushin 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 2A0106 to 2A0432 and 4A0056 to 4A0225
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 31 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

B Reattaching the Terminal Cover

Models 2A0018 to 2A0094 and 4A0009 to 4A0049

Power lines and signal wiring should pass through the opening provided. Refer to Wiring the Main Circuit Terminal on
page 76 and Wiring the Control Circuit Terminal on page 76 for details on wiring.

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

Connect ground wiring first,
followed by the main circuit,

and then wire the control circuit.
Power lines and signal wiring

exit through the opening provided.

Figure 3.8 Reattaching the Terminal Cover

Models 2A0106 to 2A0432 and 4A0056 to 4A0225

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 72 and Wiring the Control Circuit Terminal on page 76 for details on

wiring.

followed by the main circuit,

Connect ground wiring first,
and then wire the control circuit.

Figure 3.9 Reattaching the Terminal Cover
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3.6 LED Monitor Operator and Front Cover

3.6 LED Monitor Operator and Front Cover

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

Note: Be sure to remove the LED monitor prior to opening or reattaching the front cover. Leaving the LED monitor 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 LED monitor.

4 Removing/Reattaching the LED Monitor
B Removing the LED Monitor

While pressing on the tab located on the right side of the LED monitor, pull the LED monitor forward to remove it from
the drive.

Figure 3.10 Removing the LED Monitor
B Reattaching the LED Monitor
Insert the LED monitor 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 of the LED monitor until it clicks into place.

Figure 3.11 Reattaching the Digital Operator

4 Removing/Reattaching the Front Cover

B Removing the Front Cover
Models 2A0018 to 2A0094 and 4A0009 to 4A0049
After removing the terminal cover and the LED monitor, loosen the screw that affixes the front cover (models 2A0059,

4A0030, and 4A0039 do not use a screw to affix the front cover). Pinch inwards on the tabs found on each side of the
front cover, then pull forward to remove it from the drive.

Figure 3.12 Remove the Front Cover (Models 2A0018 to 2A0094 and 4A0009 to 4A0049)
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3.6 LED Monitor Operator and Front Cover

Models 2A0106 to 2A0432 and 4A0056 to 4A0225

1. Remove the terminal cover and the LED monitor.
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.

Hook

Front cover
installation screw

fe

D0 S| O°e=

(©)
D
Q @

@

E)5

Hook

Free hooks on both
sides of the cover

Figure 3.13 Remove the Front Cover (Models 2A0106 to 2A0432 and 4A0056 to 4A0225)
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 2A0106 to 2A0432 and 4A0056 to 4A0225)
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3.6 LED Monitor Operator and Front Cover

B Reattaching the Front Cover
Models 2A0018 to 2A0094 and 4A0009 to 4A0049

Reverse the instructions given in Remove the Front Cover (Models 240018 to 240094 and 440009 to 440049) on
page 65 to reattach the front cover. Pinch inwards on the hooks found on each side of the front cover while guiding it back ﬂ
into the drive. Make sure it clicks firmly into place.

Models 2A0106 to 2A0432 and 4A0056 to 4A0225
1. Slide the front cover so the hooks on the top connect to the drive.

Electrical Installation

Figure 3.15 Reattach the Front Cover (2A0106 to 2A0432 and 4A0056 to 4A0225)
2. Atfter 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

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

NOTICE: 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.
NOTICE: Do not use the negative DC bus terminal “-”
Improper wiring connections could damage the drive.

as a ground terminal. This terminal is at high DC voltage potential.

NOTICE: Equipment Hazard. Comply with proper wiring practices. The motor may run in reverse if the phase order is backward,
causing incorrect elevator direction movement. 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.

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.

4 Main Circuit Terminal Functions
Table 3.1 Main Circuit Terminal Functions

Terminal Type
200V
Class Drive 2A0018 to 2A0094 2A0106, 2A0144 2A0181 to 2A0432 Function Page
Model
oV 4A0009 to 4A0049 4A0056, 4A0075 4A0094 to 4A0225
R/L1
S/L2 Main circuit power supply input Connects line power to the drive 54
T/L3
U/T1
V/T2 Drive output Connects to the motor 54
W/T3
B1 i i i is
Braking resistor Not available Avalﬁable fgr conngctlng a braking resistor or a 347
B2 braking resistor unit option
+2 * DC link choke connection not available
+1 (+1, +2) (remove the For connection
shorting bar between +1 and .
+2) ¢ * DC power supply input : 2_(1: p o)wcr supply input | . of he drive to a DC power supply (terminals +1 351
_ . . +1, — [ and — are not UL approved
DC power supply input ( ) * Braking unit connection | , ¢ dynamic brakingiptions)
¢1.2) (+3,9)
+3 not available
For 200 V class: 100 Q or less . .
@ For 400 V class: 10 Q or less Grounding terminal 73

Note: Use terminal B1 and - when installing the braking unit (CDBR type) to the drives with built-in braking transistor (2A0018 to
2A0144, 4A0009 to 4A0075).

4 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 link choke, 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
formula to calculate the amount of voltage drop:

Line drop voltage (V) = +/3 x wire resistance (Q/km) X wire length (m) x current (A) x 10-3
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3.7 Main Circuit Wiring

 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 2A0144,
4A0009 to 4A0075).

* Refer to UL Standards Compliance on page 448 for information on UL compliance.

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 2A0106 to 2A0432 and 4A0056 to
4A0225. Use only the tools recommended by the terminal manufacturer for crimping. Refer to Closed-Loop Crimp
Terminal Recommendations on page 453.

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

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

Recommended q . .
Drive Model Terminal mmz"("/iﬁ glefcmil) mm‘gvzfvﬁé,n I?:mil) s;lr::v T.grn?;.r&%'irﬂque
R/L1, S/L2, T/L3 (61'8) (21'2 Iﬁ ?50)
U/T1, V/T2, W/T3 (613) (2 1?51 Iﬁ ?60)
2A0018 — 41,42 - (2145;:2 ?60) M4 (1(1):2:2 135.3)
: et
@ (618) (21451 o ?00)
R/LI, S/L2, T/L3 (61'8) (2 1 i Iﬁ fbo)
U/T1, V/T2, W/T3 (61'8) (2 1 Z Iﬁ ?50)
240022 S+, 42 - (41‘2 e ?{)0) M4 (1(1):2 © }55.3)
B1. B2 - (141010
D (618) (4 1 (2) :g (fb())
R/LIL, S/L2, T/L3 (180) ?152 t:; 16?
U/T1, V/T2, W/T3 (180) ?152 t:; 16? s 121015
2A0031 —+1,42 - e pooe
L+l (10 to 6)
: ot
@ (180) ?i% o 18(; Ms ( 17705, )
R/LIL, S/L2, T/L3 (166) ?152 ttz 16?
U/TL, VIT2, W/T3 (166) ?lsztt(:) 16? v 12t01.5
2A0041 — +1, 42 - o ooy
(6
BI.B2 - (1210 10
© (180) fi(()) o g)) Ms a e )
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Recommended y . .
B B R

RILI, SIL2, T/IL3 (245) 12 © i)s

UITL, V/T2, W/T3 (245) 1(2 © if M6 G 5.3 © 23. N
2A0059 _4, 2 - 1(2 o i)s

BI, B2 B ?i?) tt(()) le? M5 (17?7?02252‘ 1)

& (166) l(g o é)6 M6 (35,3 :2 231)

RILI, SIL2, TIL3 (335) ?i(()) © 3;

U/T1, VIT2, W/T3 (335) (6i(())tt(()) 325) M8 (79.97 tt(())1917.4)
2A0075 _4, 42 - 1(3 o 5)5

Bl, B2 - l(g . é)6 M5 (17?7?02252.1)

& (166) 1(2 . 421)5 M6 (35,1 . gsAl)

R/L1, S/L2, T/L3 (325) ?i(()) ° 3;

U/T1, V/T2, W/T3 (166;22; ?i(()) © 3; Mg (79.97 ol 9174)
2A0094 L2 - 2510 35

(Bt02)

BI, B2 - (166) M5 (17?7“502252 )

& (166) 1(2 o 421)5 M6 (35,3 :2 231)

R/LL, /L2, T/L3 (17 /%) (f‘(? Lo 15/8)

U/T1, V/T2, W/T3 ( ! /%) (%) o 15/8)
2R05 -l - (325t:>01§(())) M3 (79?722 l917.4)

BI, B2 - (166t(§01§(()))

s oz

R/L1, S/L2, T/L3 (27 /%) (fbotf;/g)

U/T1, V/T2, W/T3 (;) /%) (?'(? 1:3039/(5)) o 181023
2A0144 o+ - S0t 70 (15910204)

: (1/0 10 3/0)

BI, B2 - (25;027(()))

@ (245) (245) M8 (79.97% l917.4)

R/L1, S/L2, T/L3 (3/%) (17/8 :2 3/50)

U/T1, V/T2, W/T3 (f/%) (17/8 b 3/50)
2R —+l - (Slot(t)ojg) MI0 a ;g © 5(3)4)

2 - (17/8 Iﬁ 491/50)

: ok
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3.7 Main Circuit Wiring

Recommended . s .
Drive Model Terminal mmzv(v;i\ﬁ g,izkecmil) mm!vzfv\lfé?ffmi|) Sg{fe‘" Tlgtn?:-."(l%_-ir: ;que
RIL1, §/L2, /L3 (Z/%szzl;) (17/8 b 2/50)
UIT1, V/T2, W/T3 (Z/%szzl;) (17/8 o 491/50)
2A0225 -l - (510;04?3) M10 (1%3 0 534)
2 - (17/8 Ig 491/50)
s Ee
R/L1, 8/L2, TIL3 (;/f)xxzzl;) (39/%2(; 13?)%)
UL VT2, W3 oz (510 t0 300 M2 (235 t0 399
2A0269 S - (39 /% © 13%%)
3 - (325;)0310500) MI0 (1%3 o 534)
& (335) (325;)0310500) MI2 (2Z§ o §24)
R/L1, 8/L2, TIL3 (Zg X 221[;) (39/%?5) 13?)%)
U/TL, V/T2, WIT3 (Zg X 221[:) (39/%2(; 13?)%) MI2 (22? . §24)
2A0354 41 - (39 /%tt‘(’) 13%%)
+3 - (39/50 o 13?)%) MI0 (1;2 o 5(3)4)
& (325) (325;)0310500) Mi2 (235 o §24)
R/L1, 8/L2, TIL3 é?g X gg) (f/%tfé 3(’;(())(()))
U/TL, V/T2, WIT3 (;g(s) X 5}; (f/i)tt(; 36(())%) MI2 (2§§ o §24)
2A0432 _11 - (gg Ig 288)
+3 - (37/(())1?) 36(())%) MI0 (15 :g 534)
@ (5 10) 1(?250323? MI2 (2§§ o §24)

Note: When connecting peripheral devices and options to the terminals —, +1, +3, B1, and B2, refer to the instruction manuals for each
device. For more information, contact Yaskawa or your nearest sales representative.

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

Recommended . . 9
Drive Model Terminal mmzv(v;ﬁcs;,izkecmil) mm!vE?V\II‘é,n kg:mil) Sg{:gv Tlgtn?r:"(ll?).-irr‘l).;que
R/L1, S/L2, T/L3 (215) (2 1?51 Iﬁ ?{)0)
U/T1, V/T2, W/T3 (21.5) (2 1 i :2 ?50)
4A0009 - +1,42 - (21'45; b (fi)o) M4 (1(1):2 “ }'35.3)
B, B2 - (1410 10
® do (1410 10
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3.7 Main Circuit Wiring

Recommended y . .
B B R

RILI, SIL2, T/IL3 (‘:‘3) (21‘3 © ‘1"00)

UITL, V/T2, W/T3 (21'3) (21'2 © ?'00)
4A0012 -2 - (21'451 © ?60) M4 (1(1):2 o 135.3)

: e

s 7 e

R/LL, S/L2, TIL3 (61‘8) %152 o 16?

e S N .
4A0019 S+, 2 - 4010 16 (10610 13.3)

-+, (1210 6)

oL B2 - (21010

& (61'8) (2 1'451 © ?60) M5 (17?7?02252‘ )

R/L1, S/L2, T/L3 (61‘8) %152 ° 16?

e - R .
4A0023 — 41,42 - ‘(‘ig tt‘; 166) (10610 13.3)

oL - (1210 10

@ (61'(?) (4{ g © ?60) M5 (17?7?02252. )

R/L1, S/L2, T/L3 (180) ?i?) tt‘(’) 16?

UL VIT2, WIT3 ® 0108 s (1810354
4A0030 L2 ~ ?i(()) o 16 ?

BI. B2 - 0w s (239 10766)

@ (180) (6i% o 18(; Mo (35.2 © g3.1)

R/LL, S/L2, T/L3 (166) ?i% © 15

s oo | e,
4A0039 L2 - (166)

BI. B2 - 0w s 239 10768)

S (166) (6i% o 16(; Mo (35.2 © g3.1)

R/LL, S/L2, T/L3 ('66) 1(2 © i)5

U/TL, V/T2, W/T3 (166) 1(2 s i)s M6 N s.j e ‘;’3_1)
4A0049 _4L 2 - 1(2 © i)s

Bl, B2 - ?1(())12 g)) M5 (17%7?02;2. 1

& (166) l(g by é)6 M6 (35.1 b (5)3.1)
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Recommended . . .
i | el | m | ohmngie
RILI, S/L2, T/L3 (245) (?60;0 15/3)
U/T1, V/T2, W/T3 (245) (?60;)0 15/8)
00 o - 1(2 to i)s M8 (79.97t2> l917.4)
oL B2 - Biod)
° g oo
R/LI, S/L2, T/L3 (335) (?60;037/8)
UITL, V/T2, W/T3 (335) (?60;037/3)
4A0075 —+l B 2(451 o ?? M8 (79?7 o 1 17'4)
oL - 6103
16
@ (166) t(()6§5
RILI, S/L2, T/L3 (325) (166t;021520(J)
U/TL, V/T2, W/T3 (510) (166'[;0215200)
4A0094 - +1 _ (235;0138) M8 (79?7 tz) 19 17.4)
2 - (Z;Olfg)
® ov
R/LI, S/L2, T/L3 (17/%) (166t;021520(J)
UITL, V/T2, W/T3 (17/%) (166t;021520(J)
2 B (istctvolj(()))
o o
R/LI, S/L2, T/L3 (;’/% ) (15/8 to 2/50)
U/TI, V/T2, W/T3 (27/%) (15/8 :g 3/50)
e s - (0040 Mo (159 10 200
2 B (235t£04?3)
.
R/LI, S/L2, T/L3 (f/f) ) (15/8 :z 2/50)
U/TI, V/T2, W/T3 (f/% ) (15/8 :g 3/50)
f S o |
- B (15/8 :2 491/50)
® o aor
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Recommended y . .
o ey | WS R | S| e
R/L1, S/L2, T/L3 (510;22;; (325;031 0500)
U/T1, V/T2, W/T3 (17/% XX 2211’)) (325&)031 0500)
4A0225 - +1 _ (510;)()215500) Mo . ; g :g 5(3)4)
- B ésnt)o;(()))
© ff) e

Note: When connecting peripheral devices and options to the terminals —, +1, +3, B1, and B2, refer to the instruction manuals for each
device. For more information, contact Yaskawa or your nearest sales representative.

4 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 all power 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 result in 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 result in death or serious injury by fire. Verify
that the rated voltage of the drive matches the voltage of the 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 order is 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 of the electrolytic capacitors and circuit relays
of the drive. Refrain from switching an input contactor more often than once every 30 minutes. Normally the drive I/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 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.

NOTICE: 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.

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 fto 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. Improper installation of input and output contactors could result in damage to the
drive.

NOTICE: 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.
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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 of the current detection.

Adjust the drive carrier frequency according to Table 3.4. If the 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 172.

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.

B Ground Wiring

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

WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment and
local installation regulations. Minimize the length of the 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 (200 V class: Ground to 100 Qor less, 400 V class:
Ground to 10 L2 or less). 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 result in 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.

Figure 3.16 Multiple Dri\}e Wiring
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B Wiring the Main Circuit Terminal

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

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

Models 2A0018 through 2A0094 and 4A0009 through 4A0049 have a cover placed over the DC bus and braking circuit
terminals prior to shipment to help prevent miswiring. Use wire cutters to cut away covers as needed for terminals.

B

A - Protecting Cover
Figure 3.17 Protecting Cover to Prevent Miswiring (2A0059)

B Main Circuit Connection Diagram
Refer to Main Circuit Connection Diagram on page 57 when wiring terminals on the main power circuit of the 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

4 Control Circuit Connection Diagram

Refer to Standard Connection Diagram on page 54 when wiring the drive control circuit terminals.

¢ 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

55.

NOTICE: Equipment Hazard. Improper equipment sequencing could shorten useful life of the electrolytic capacitors and circuit relays
of the drive. Refrain from switching an input contactor more often than once every 30 minutes. Normally the drive I/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 result in 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 result in death or serious injury.

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

NOTICE: To get the full performance life out of the electrolytic capacitors and circuit relays, refrain from switching the drive power
supply off and 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.

B Input 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 (External Fault)
- — Photocoupler
S4 Multi-function input 2 (Fault Reset) 24 Vdc. 8 mA
Digital Inputs - — - P . 382
S5 Multi-function input 3 (Multi-Step Speed Reference 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 (Multi-Step Speed Reference 2)
S7 Multi-function input 5 (Multi-Step Speed Reference 3)
S8 Multi-function input 6 (Not used)
Disital It SC__| Multi-function input common 24Vde, 150 mA (only when DI-A3 is not uscd)
1gttal 'mpu SN ov Use the wire jumper between terminals SC and SN or between SC and SP to select 79
Power Supply Sp 24 Ve sinking or sourcing, and to select the power supply.
H1 Safe Disable input 1 24 Vdc, 8 mA
One or both open: Drive output disabled
. Both closed: Normal operation
Safe Disable H2 | Safe Disable input 2 Internal impedance: 3.3 kQ 458
Inputs <7> Off time 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
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Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page

+V Power supply for analog inputs 10.5 Vdc (max allowable current 20 mA) 156
-V Power supply for analog inputs -10.5 Vdc (max allowable current 20 mA)
Al Multi-function analog input 1 (Speed reference bias) -10 to 10 Vdc, 0 to 10 Vdc (input impedance: 20 k) ;;g

Analog Inputs 156
A2 Multi-function analog input 2 (Not used) -10 to 10 Vdc, 0 to 10 Vdc (input impedance: 20 k) 193
AC Analog input common ov 156

E (G) | Ground for shielded lines and option cards -

<I> Setting jumper S3 for an external power supply makes the wire jumper between terminals H1, H2, and HC ineffective. Remove the wire jumper
and connect an external power supply that can supply terminals H1, H2, and HC continuously.

B 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.

Table 3.6 Control Circuit Output Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page
MA N.O.
30 Vdc, 10 mA to 1 A; 250 Vac, 10 mAto 1 A
Fault Relay MB | N.C. output Minimum load: 5 Vde, 10 mA 193
MC Fault output common
M1 . .
Multi-function relay output 1 (Brake release command)
M2
. . Contact relay output
Il\l/lel;g}l/ f)ﬁ;:;f " M3 Multi-function relay output 2 (Output contactor close command) 30 Vdc, 10 mAto 1 A 193
Py M4 250 Vac, I0mAto 1 A
Minimum load: 5 Vdc, 10 mA
M5
Multi-function relay output 3 (Drive ready)
M6
P1 Ph 1 1 (During F
Multi-Function P otocoupler output 1 (During Frequency output)
Photocoupler 48 Vdc, 2 to 50 mA <2> -
Output P2
Photocoupler output 2 (Not Used/Through Mode)
C2
FM Analog monitor output 1 (Output speed)
: - -10to +10 Vdc or 0 to +10 Vdc 193
Monitor Output AM Analog monitor output 2 (Output current)
AC Monitor common ov
Safety Monitor DM+ | Safety monitor output Outputs status of Safe Disable function. Closed when both Safe Disable
Output DM- Safety monitor output common channels are closed. Up to +48 Vdc 50 mA

<1> Refrain from assigning functions to terminals M1 thru M6 that involve frequent switching, as doing so may shorten relay performance life.
Switching life is estimated at 200,000 times (assumes 1 A, resistive load).
<2> Connect a suppression diode as shown in Figure 3.18 when driving a reactive load such as a relay coil. Make sure the diode rating is greater
than the circuit voltage.

78

[ 1 1 l I
il < —
ol e b i
T [
A - External power, 48 V max. C - Coil

B — Suppression diode

D —50 mA or less

Figure 3.18 Connecting a Suppression Diode
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3.8 Control Circuit Wiring

B Serial Communication Terminals
Table 3.7 Control Circuit Terminals: Serial Communications

Type No. Signal Name Function (Signal Level)
R+ Communications input (+)
SV RS-485/422

MEMOBUS/Modbus R- Communications input (-) MEMOBUS/Modbus communication: Use an RS-485 or | MEMOBUS/Modbus
Communication S+ Communications output (+) RS-422 cable to connect the drive. communication protocol
<I> A 115.2 kbps (max.)

S- Communications output (-)

1IG Shield ground ov

<1> Enable the termination resistor in the last drive in a MEMOBUS network by setting DIP switch S2 to the ON position. For more information on
the termination resistor, Refer to Control I/0 Configuration on page 79.

4 Terminal Configuration

Control circuit terminals are arranged as shown in Figure 3.19.

7 N

QPP DD

E(G) HC H1 H2 DM+ DM- IG R+ R- S+ §-
A

@@@@@@@ 00

Z M3 M4 M6

SIS SISy e ===

V+ AC V- A1 A2 FM AM AC P1 C1 P2 C2 @@@

EEEHEEEEEEEEE VT2 15

 — — — |

OV VVDDLD 242X%)

S1 S2 S3 S4 S5 S6 S7 S8 SN SC SP MA MB MC

Figure 3.19 Control Circuit Terminal Arrangement

B Wire Size and Torque Specifications

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.

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 and Torque Specifications

Tightening Bare Wire Terminal Ferrule-Type Terminal
Terminal q q Torque i i i i
Block Terminal Size Ngn Appllcsaiglee Wire | Recomm. mm? Appllcsailz)Le Wire | Recomm. mm? Wire Type
(Ib.in.) mm? (AWG) Landey mm?2 (AWG) L)
FM, AC, AM, P1, P2, Standard wire:
PC, SC, Al, A2, A3, gzsato | 0°
TBI, TB2, +V, -V, S1-S8, MA, : :
TB4,TBS, | MB, MC, M1, M2, HC, | M2 (z‘lzf) o 25)5 S(zﬁ(;"wliz)_ (()]g ‘2‘225 tt°206)5 (g'g) Shiclded wire, ctc.
TB6 H1, H2, DM+, DM-, IG, oz 0"2 5t les' 0
R+, R-, S+, S-, RP, MP, St 01 6
E (G) (2410
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3.8 Control Circuit Wiring

B 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. Refer to Table 3.9 for dimensions.

d1

R

£
£
©

d2
Figure 3.20 Ferrule Dimensions

Table 3.9 Ferrule Terminal Types and Sizes

Size mm?2 (AWG) Type L (mm) d1 (mm) d2 (mm) Manufacturer
0.25 (24) A1 0.25-6YE 10.5 0.8 2
0.34 (22) AT 0.34-6TQ 10.5 0.8 2 PHOENIX CONTACT
0.5 (20) AL 0.5-6WH 14 1.1 2.5

4 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 result in death or serious injury.
Verify all drive fast stop circuit wiring and any additional emergency 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 not remove covers or touch the circuit boards while the power is on. Failure to comply could
result in death or serious injury.

WARNING! Electrical Shock Hazard. Before servicing, disconnect all power 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! Sudden Movement and Hazard. Install additional emergency circuits separately from the drive fast stop circuits. Failure to
comply may result in 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 result in 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.

NOTICE: Separate wiring for output terminals MA, MB, MC, M1 and M2 from wiring to other control circuit lines. Improper wiring
practices could result in 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, /T2, W/T3, -, +1, +2) and
other high-power lines. Improper wiring practices could result in drive malfunction due to electrical interference.

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.

NOTICE: Do not exceed 50 meters (164 feet) for the control line between the drive and the operator when using an analog signal from
a remote source to supply the frequency reference. Failure to comply could result in 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.
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3.8 Control Circuit Wiring

NOTICE: Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment. Improper wiring practices
could result in 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 3.21 for details. Prepare the ends of the control circuit wiring as shown in Figure 3.22. Refer to Wire Size and
Torque Specifications on page 79.

WARNING! Do not tighten screws beyond the specified tightening torque. Failure to comply may result in erroneous operation, damage
the terminal block, or cause injury due to fire from overheating of loose electrical connections.

NOTICE: Use shielded twisted-pair cables as indicated to prevent operating faults. Improper wiring practices could result in drive or
equipment malfunction due to electrical interference.

Connect control wires as shown in Figure 3.21.

A
Preparing wire D
El=)=]= terminal ends
/C
. O wim %
\

A - Loosen screw to insert wire C - Avoid fraying wire strands when stripping

insulation from wire. Strip length 5.5 mm.
B - Single wire or stranded wire D - Blade depth of 0.4 mm or less

Blade width of 2.5 mm or less
Figure 3.21 Terminal Board Wiring Guide

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]) of the 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 control line between the drive and the operator when using an analog signal from a
remote source to supply the frequency reference. Failure to comply could result in poor system performance.

YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual 81

n Electrical Installation



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 I/Os to the external control signals.
Figure 3.23 shows the location of these switches. Refer to Control I/0 Configuration on page 79 for setting instructions.

o Q

Jumper S3
Terminal H1/H2
Sink/Source Sel.

>0} 55,

DIP Switch S2
RS-422/485 Termination
Resistor
off On

O [m D

+—>

R
|

Ry ol

Figure 3.23 Locations of Jumpers and Switches on the Terminal Board
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3.9 Control I/0 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 will damage 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

|

. S7

|

- e - 11,
Sinking Mode (NPN) ! | ! L
" SN AN
- :
‘ sC :‘ sC
\ 24 Vdc —» \ 24 Vdc
'SP External - SP
24vde & ﬂ ‘
lsy |57
L — % —
Vi Bt Bt
} - |
'S8
L — % —
— =0 e
Sourcing Mode (PNP) } | ‘ |
" SN HSN
lsc
\ 24 Vdc <« 24 Vdc
' sp ‘ External ! sp
‘ }7 24 Vdc O—K]—{ }7
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3.9 Control I/0O Configuration

4 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

Sinking Mode

Jumper S3 Jumper S3

%

I = 24Vde * 24 Vde
/J\HC E

E o
e | Q.9

Sourcing Mode

‘ 10 O
B e s A e A |
e el e |
| ‘ Jumper S3
e lomr T
vy

B | e o T
B[ e B
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3.10 Connectto a PC

3.10 Connect to 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 L1000E to a PC with the USB cable.
To obtain the driver and software of USB Copy Unit, CopyUnitManager and DriveWizardPlus, access these sites:
U.S.A: http://www.yaskawa.com

Other areas: contact a Yaskawa representative.

USB Cable
(Type-AB)

— (=] —)

(Type-B) (Type-A)

Figure 3.24 Connecting to a PC (USB)
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3.11 MEMOBUS/Modbus Termination

3.11 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 disables the termination resistor as shown in Figure 3.25. 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.

Table 3.12 MEMOBUS/Modbus Switch Settings

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

86

Note:

DIP Switch S2
OFF ON

=Ny =dfi=
+—>

(OFF:default)

‘

T i

e =4

Figure 3.25 DIP Switch S2
Refer to MEMOBUS/Modbus Communications on page 417 for details on MEMOBUS/Modbus.
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3.12 Wiring Checklist

3.12 Wiring Checklist

22

Pick up all wire clippings.

23

Ensure that no frayed wires on the terminal block are touching other terminals or connections.

24

Properly separate control circuit wiring and main circuit wiring.

25

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

26

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

M No. Item Page
Drive, peripherals, option cards

D 1 Check drive model number to ensure receipt of correct model. -

D 2 Make sure you have the correct braking resistors, DC link choke, noise filters, and other peripheral devices installed. 335

D 3 Check the option card model number. 335

Installation area and physical setup
D ‘ 4 ‘ Ensure that the area surrounding the drive complies with specifications. 40
Power supply voltage, output voltage

D 5 The voltage from the power supply should be within the input voltage specification range of the drive. 178

D 6 The voltage rating for the motor should match the drive output specifications. 29

D 7 Verify that the drive is properly sized to run the motor. 29

Main circuit wiring

D 8 Confirm proper branch circuit protection as specified by national and local codes. 54

D 9 Properly wire the power supply to drive terminals R/L1, S/L2, and T/L3. 57
Properly wire the drive and motor together.

D 10 The motor lines and drive output terminals R/T1, V/T2, and W/T3 should match in order to produce the desired phase order. If the phase order 71
is incorrect, the drive will rotate in the opposite direction.

D 11 Use 600 Vac vinyl-sheathed wire for the power supply and motor lines. 64
Use the correct wire gauges for the main circuit. . 64
« Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is greater than 2% of motor

D 12 rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following formula to calculate the amount of voltage drop: 64

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

« If the cable between the drive and motor exceeds 50 m (164 feet), adjust the carrier frequency set to C6-02 accordingly. 71

D 13 Properly ground the drive. 71

D 14 Tightly fasten all terminal screws (control circuit terminals, grounding terminals).. 64

D 15 Install a magnetif: contactor Wh?n using a dynamic braking option. Properly install the resistor and ensure that overload protection shuts off the 350
power supply using the magnetic contactor.

D 16 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

D 17 Use twisted-pair line for all drive control circuit wiring. 75

D 18 Connect the shields of shielded wiring to the ground terminal (E [G]). 75

D 19 Properly wire any option cards. 75

D 20 Check for any ther wiring mistak}e}sA _
Only use a multimeter to check wiring.

D 21 Properly fasten the control circuit terminal screws in the drive. 64

O

0

O

O

O
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3.12 Wiring Checklist

This Page Intentionally Blank
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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.

41 SECTION SAFETY ... i i e ittt e e e e 90
4.2 USING THE LED MONITOR/DIGITALOPERATOR ........ ...t 93
4.3 THE DRIVE AND PROGRAMMING MODES ......... ...ttt 99
4.4 START-UP FLOWCHARTS .. ... i i e et e e aae i aas 105
45 AUTO-TUNING ... ..o i i i et it a i a i a s 113
4.6 SETUP PROCEDURE FOR ELEVATOR APPLICATIONS ................... 124
4.7 SETUP TROUBLESHOOTING AND POSSIBLE SOLUTIONS................ 147
4.8 VERIFYING PARAMETER SETTINGS AND BACKING UP CHANGES. ......... 151
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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 off the 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-CI = 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.

« If the 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 circuits separately from drive fast stop 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.

* 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 Auto-Tuning.

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.

The drive and motor may start unexpectedly during Auto-Tuning, which 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 off the 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 overheat 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 set the 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 Using the LED Monitor/Digital Operator

4.2 Using the LED Monitor/Digital Operator

LED Monitor JVOP-184 shows information about drive status including faults and alarms; optional digital operator
JVOP-180 can be used to adjust parameters as required.

¢ LED Monitor JVOP-184
The LED monitor indicates operation status by combinations of the LEDs (LIGHT/BLINK/OFF) at RUN, DS1, and DS2.

LED MONITOR JVOP-184

RUN [ Ds1 [ Ds2 STATUS
G | @ | @ [reaDY ——B
g e | @ |rRUN |
O [ 5| @ [ALARM(RUN) ]
o [} | @ [PGOHLT

? C
® | ® [ XF [BBHBB
® [ F | £* [ERSE _
o | § [ F [ovuv ]
e[ e[ 6 [oHoL
® | | © [ocGFscpco D
° ) | CPF,0FA,OFB,0FC
[ @ | Other Fault

L3:LIGHT @ :BLINK @ :LIGHT OFF

A —PWR LED (Red)
B - Drive Status Indications
C - Alarm Indications

E - DS2 LED (Green)
F —DS1 LED (Green)
G —RUN LED (Green)

D - Fault Indications

Figure 4.1 LED Monitor Component Names

B LED Display Examples o
Normal Operation g
Figure 4.2 shows the LED display when the drive is ready and no FWD/REV signal is active. E

=]
&
RUN DS1 DS2 POWER [-¥~]
NG NV :l =
o e e oS ts
] i So
1o

Figure 4.2 Normal Operation LED

Alarm

Figure 4.3 shows the LED display when a minor fault occurs. Refer to Troubleshooting on page 267 and take
appropriate countermeasures.

RUN Ds1 DS2 POWER

o0t e ¢

2N

Figure 4.3 Alarm LED
Fault
Figure 4.4 shows the LED display when an oV or UV fault has occurred.

RUN DS1 DS2 POWER
N N N
® O O -O;

Figure 4.4 Fault LED
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4.2 Using the LED Monitor/Digital Operator

4 Digital Operator JVOP-180 Keys and Displays

: | EEEE |

s |
L | o Jowe

ES 8

L
4 56 7

Figure 4.5 Keys and Displays on the Digital Operator

No. Display Name Function
1 Function Key The functions assigned to F1 and F2 vary depending on the currently displayed menu. The name of each func-
(F1,F2) tion appears in the lower half of the display window.
— * Returns to the previous display.
2 ESC Key * 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.
3 RE?ET RESET Key * Resets the drive to clear a fault situation.
Starts the drive in the LOCAL mode.
The Run LED
° « is on, when the drive is operating the motor.
4 MUN RUN Key « 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 a fast stop DI, or an Up/Down
command was active during power up.
5 Up Arrow Key Scrolls up to display the next item, select parameter numbers, and increment setting values.
6 Down Arrow Key Scrolls down to display the previous item, select parameter numbers, and decrements setting values.
7 @STOP STOP Key <1> Stops drive operation.
3 ) ENTER Key » Enters pa.ramete?r values and settings. )
ENTER ¢ Selects a menu item to move between displays.
Switches drive control between the operator (LOCAL) and the control circuit terminals (REMOTE) for the
9 > M LO/RE Selection Key <2> Run command and speed reference. The LED is on when the drive is in the LOCAL mode (operation from
RE keypad).
r
10 RUN Light Lit while the drive is operating the motor. Refer to page 97 for details.
L4
11 - E LO/RE Light Lit while the operator is selected to run the drive (LOCAL mode). Refer to page 97 for details.
12 ALM ALM LED Light Refer to ALARM (ALM) LED Displays on page 96.

<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
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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 LED Monitor/Digital Operator

B Digital Operator JVOP-180 LCD Display

1 2 3

- MODE -| | DRV|[Rdy
Speed Ref|(OPR) :
U1-01= 0.00%

U1-02= 0.00%

U1-03= 0.00A LREF]| °
VD | I
9 8 7
Figure 4.6 LCD Display
Table 4.1 Display and Contents
No. Name Display Content
MODE Displayed when in Mode Selection.
MONITR Displayed when in Monitor Mode.
. VERIFY Indicates the Verify Menu.
1 Operation Mode Menus - - -
PRMSET Displayed when in Parameter Setting Mode.
A.TUNE Displayed during Auto-Tuning.
SETUP Displayed when in Setup Mode.
X DRV Displayed when in Drive Mode.
2 Mode Display Area - - -
PRG Displayed when in Programming Mode.
3 Ready Rdy Indicates the drive is ready to run.
4 Data Display - Displays specific data and operation data.
OPR Displayed when the speed reference source is assigned to the LCD Operator.
5 Speed Reference Source COM Displayed when the speed reference source is assigned to MEMOBUS/Modbus Communication.
Assignment <7>
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.
p LO/RE LSEQ Displayed when the Up/Down command is supplied from the operator keypad.
Display <2> 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.
«— Pressi 1ls th to the left.
Function Key 1 ressing scrolls the cursor to the le
7 (F1)
HOME Pressing returns to the top menu (Speed Reference).
ESC Pressing returns to the previous display.
FWD During Up command
8 FWD/REV -
REV During Down command
FWD/REV Pressing switches between Up and Down when the Up/Down command is set from the digital operator.
. Function Key 2 DATA Pressing scrolls to the next display.
(F2)
- Pressing scrolls the cursor to the right.
RESET Pressing resets the existing drive fault or error.

<1> Displayed when in Drive Mode.

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

4 Powering Up the Drive and Operation Status Display

B 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 result in 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 result in death or serious injury.
Always check the operation of drive fast stop circuits and any additional emergency circuits after they are wired. Fast 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

Power supply voltage

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

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-
minals

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
are tightened, and there are no loose wire strands.

Control circuit terminals

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

Drive control terminal status

Open all control circuits to the drive I/O 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

Normal Operation

The data display area in the upper half of the display, displays the speed reference. DRV is displayed.

Fault

-MODE - DRV

NI RESET]

External fault (example)

Data displayed varies by the type of fault. Refer to Fault Displays, Causes, and Possible Solutions on page 280

Ext E:_j s3 for more information and possible solutions. ALM LED is lit and DRV displayed.

¢ ALARM (ALM) LED Displays

Table 4.2 ALARM (ALM) LED Status and Contents

State

Content Display

[lluminated When the drive detects an alarm or error.

* When an alarm occurs.
Flashing « When oPE is detected.
* When a fault or error occurs during Auto-Tuning.

ALM

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

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

LED Lit Flashing Flashing Quickly <7> Off

When source of the Up/Down com-
.% mand is assigned to the digital oper- - -
ator (LOCAL).

Up/Down command to be given from a device
other than the digital operator (REMOTE).

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. via the input terminals while not in
@UN During run * When an Up/Down command is input the Drive Mode. During stop
and speed reference is 0%. During deceleration when a Fast
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.

y
Examples @Q Al
P a PO RUN

<1> Refer to Figure 4.7 for the difference between “flashing” and “flashing quickly”.

1s N
. ON . ON
Flashing—. &
Flashing [ ON ON ON ON
quickly

Figure 4.7 RUN LED Status and Meaning

Drive output speed

during stop | /STOPI! ‘.ﬂ" STOP
Up/Down W" b ‘ ! !
o 0 ! . : I
Speed setting 0% 7 l | l e
RUN LED | oFfF ] ON \ | oFF ] | OFF |
T

T
Flashing

Figure 4.8 RUN LED and Drive Operation
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4.2 Using the LED Monitor/Digital Operator

4 Menu Structure for Digital Operator

98

<1>
<>
<3>

<4>

<5>
<6>

Drive Mode <1>
[

Programming Mode <>

R

-MODE - DRV Rdy

Speed Ref (OPR)
U 0.

U1-03= 0.00A |LREF]
N FWD I

(A RRL V)

-MODE - DRV Rdy
Monitor Menu
U1-01= 0.00%

H-'

- MODE -
Modified Consts
Modified
X Parameters

HELP JgWol DATA

(A ALV

- MODE - PRG
Quick Setting

—C

F[E0d FWD IDINEN

(A RRL V)

- MODE - PRG
Programming

—

[EN3 FWD [IDYNYN

(A ALV

-MODE - PRG Rdy
Auto-Tuning

FENd FWD IDINPN

(A BRIV

I |

ENTER

Il

<4>

-MONITR- DRV Rdy
Speed Ref 1

U1-01=[§00.00%
(0.00~50.00)
“0.00%”"
K= rwo IENE

-MONITR- DRV Rdy
Monitor

U1-03= 0.00A -
I rwWo I

ARV

-MONITR- DRV Rdy
Fault Trace
UA-01= oC

Initial Display <5>

; L1000E

YASKAWA

<3>

ENTER
—
P R—

gsc

-MONITR- DRV Rdy
Speed Reference

U1-03= 0.00A
I FWD -

ARV

-MONITR- DRV Rdy
Output Speed
U1-[A= 0.00%

U1-03= 0.00A
U1-04= 0

L1000E
XXXV, X XIX XkW
XX XXIXX.XXA
SXXXXXXXXX>

Figure 4.9 Digital Operator Menu and Screen Structure

Pressing will start the motor.
Drive cannot operate the motor.

Flashing characters are shown as [i].

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.
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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 set to 1 to allow an Up/down command.

Note: 1.

2. Setb1-08 to 1 to allow the drive to run the motor while in Programming Mode.

If b1-08 is set to 0, 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.

4 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 keys.

Mode

Contents

Operator Display

Description

Power Up

Speed Reference
(default)

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

U1-02= 0.00% [RSEQ
U1-03= 0.00A [LREF

I FWo

This display screen allows the user to monitor and change the speed reference while the drive is running. Refer to
The Drive and Programming Modes on page 99.
Note: The user can select the data displayed when the drive is first powered up with parameter 01-02.

Drive Mode

ARV

Monitor Display

-MODE - DRV Rdy
Monitor Menu
U1-01= 0.00%

U1-02= 0.00% |RSEQ
U1-03= 0.00A |LREF

N FWo I

Lists the monitor parameters (UO-OO parameters) available in the drive.
Press the Enter Key and then use the Up, Down, ESC, and Reset keys to navigate through the drive monitors.

Programming
Mode

ARV

Verify Menu

- MODE - PRG
Modified Consts
Modified
X Parameters

(A1 FWD IDIN/N

Lists all parameters that have been edited or changed from default settings. wap Refer to Verifying Parameter
Changes: Verify Menu on page 102.

ARV

Setup Group

- MODE - PRG
Quick Setting

—C

[E8d FWD IDINYN

A select list of parameters necessary to get the drive operating quickly. wajp Refer to Using the Setup Group on
page 103.

ARV

Parameter Setting
Mode

- MODE - PRG
Programming

—

F[E0] FWD IDINFY

Allows the user to access and edit all parameter settings. =sp Refer to Parameter List on page 367.

ARV
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4.3 The Drive and Programming Modes

Mode Contents Operator Display Description

-MODE- PRG
Auto-Tuning

Auto-Tuning Mode Motor parameters are calculated and set automatically. wejp Refer to Auto-Tuning on page 113.
Programming

M
ot HELP Rallo] DATA

A JREV

-MODE - DRV Rdy
Speed Ref (OPR)

) U1-01= 0.00%
Drive Mode Speed Reference | | --------------—--—--—-

U1-02= 0.00% [RSEQ
U1-03= 0.00A [LREF

N rvwo I

Returns to the speed reference display screen.

B Drive Mode Details

The following actions are possible in the Drive Mode:

* Run and stop the drive

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

* View a history of alarms that have occurred

Figure 4.10 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 set to 0 or 3.

Speed reference
display at power up

3 [ &
“MODE- DRV Rdy “MONITR- DRV Rdy “ - R
Speed Ref (OPR) Spd Ref 1(d1-01) left right
U101=000% | GETER 0090909020 | Toooooeee--
U1-01=[00.00% - -
Y - - (0.00~100.00) -> A v
Q.00 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)
**************************** U1-01= 10.00%
U1-01= 018100% - - mmp | U1-01=018.00% - s T e
(0.00~100.00) Entry Accepted (0.00~100.00%) U1-02= 0.00% [RSEQ|
“0.00%”" “0.00%" U1-03= 0.00A [LREF
K2 Fwo IR EKCE Fwo N N Fwo I

Figure 4.10 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 of the 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.

B 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 (refer to Simplified Setup Using the Setup
Group on page 103).

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

4 Changing Parameter Settings or Values

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

Step Display/Result

-MODE - DRV Rdy
Speed Ref (OPR)
00

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

- MODE - PRG
Programming

2 Press or until the Parameter Setting Mode screen appears. -p @

ENg FWD

-PRMSET- PRG

Initialization
3 <Q M-00= 0
Press to enter the parameter menu tree. -p Select Language

K= Fwo

-PRMSET- PRG

___BasicSetup
4, [€1-01= 1.50 sec
Press or to select the C parameter group. ) Accel Ramp 1
FWD
-PRMSET- PRG -PRMSET- PRG
Accel/Decel __AccelRamp 1
5. ) cl01= 1.50 sec 1.50 sec
Press @ENi=:¥ two times. b g (0.0~600.00)
Accel Ramp 1 150 sec”
FWD FWD
-PRMSET- PRG
__ DecelRamp1
6. C1{#= 1.50 sec
Press or to select the parameter C1-02. -p (0.0~600.00)
“1.50 sec”
FWD
-PRMSET- PRG
___DecelRamp1___
7. ] ] o C1-02=[801.50 sec
Press @=NI=:E to view the current setting value (1.5 s). The left most digit flashes. - (0.0~600.00)
“1.50 sec”
FWD
-PRMSET- PRG
Decel Ramp 1
’ e i the des < g " C102-00150 560
8. | Press 1 s 2 or (@850 until the desired number is selected. “1” flashes. .00 sec
- (0.0~600.00)
left right “1.50 sec”
FWD
-PRMSET- PRG
___DecelRamp1___
9 ﬂ C1-02=008.50 sec
* | Press - and enter 0020.0. - (0.0~600.00)
“1.50 sec”
FWD
Press @=ii=:¥ to confirm the change. L d Entry Accepted
-PRMSET- PRG
___DecelRamp 1 __
: : : C1-F 2.50 sec
11. | The display automatically returns to the screen shown in Step 4. N (0.0~600.00)
“1.50 sec”
FWD
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4.3 The Drive and Programming Modes

Step Display/Result

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

Press as many times as necessary to return to the initial display. -p U1-02= 0.00% [RSEQ
U1-03= 0.00A [LREF

I FWo I

12.

¢ 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 A1 group (except for A1-02, Control Method Selection) even if those
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 s to 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)

. PP U1-01= 0.00%

1. | Turnon the power to the drive. The initial display appears. | [ oo N

- U1-02= 0.00% [RSEQ|

U1-03= 0.00A |LREF

N F\Wo I

- MODE - PRG
Modified Consts

2. Press or until the display shows the top of the Verify Menu. -p Modified

X Parameters

(A0 FWD [BLYFN

- VERIFY - PRG Rdy

. . . . Decel R 1
Press E@ to enter the list of parameters that have been edited from their original default settings. ___oece rampl

3. - = 2.50sec
(0.0~600.00)
If parameters other than C1-02 have been changed, use or to scroll until C1-02 appears. “1.50sec”

[Home WRW[s] DATA

- VERIFY - PRG Rdy
Decel Ramp 1

4. EE . - C1-01=lj02.50sec
Press Yiigel (o access the setting value. Left digit flashes. -p (0.0~600.00)

“1.50sec”
[Home MW} DATA
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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.

B Using the Setup Group

Figure 4.11 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 0 to 1. This changes the source of the speed reference
from the digital operator to the control circuit terminals.

- MODE -

Speed Ref (OPR)
U1-01= 0.00%

U1-02= 000% |RSEQ
U1-03= 0.00A [LREF

N Fwo I

Speed reference
appears when
powered up

—»%—»

- MODE - PRG

Quick Setting

AENd FWD IDINFN

<1>

S

=l

- SETUP - PRG Rdy
Control Method

INEW= 2 «2-
Open Loop Vector

[ Home WEW/sY DATA

ARV

- SETUP - PRG Rdy
Speed Ref Sel

b1-0 15U

Operator

| Home JJRI{s] DATA

A IRV

- SETUP- PRG Rdy
Up/Dn Command Sel

REE= 1 «1«
Digital Inputs

[ Home WEW/sY DATA

.

- SETUP - PRG Rdy
StallP Accel Sel

L3-0 15

General Purpose

| Home JJRI{s] DATA

|

I

T

Entry Accepted

- SETUP - PRG Rdy
Speed Ref Sel

b1-01= [ «0+
Operator

1
FWD I

Control Circuit
Terminal

<2>

-
!

-SETUP- PRG Rdy
Speed Ref Sel

b1-01= [ =0+
Analog Input

3
Fwo SN

Operator
<2>

<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 4.11 Setup Group Example
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4.3 The Drive and Programming Modes

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

If a 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
Al1-02 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 El1-13 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 set to 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.

B 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= 000%

U1-02= 0.00%
U1-03= 0.00A RREF
I o

Press E The LO/RE light will light up. The drive is now in LOCAL.

To set the drive for REMOTE operation, press E again.
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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. Refer to Types of Auto-Tuning on page 113 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. 106
B Auto-Tuning for induction motors. 110
C Auto-Tuning for PM motors. 111
D Encoder Offset Auto-Tuning 112
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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.

START

Install the drive as explained in
Mechanical Installation on page 40.

1

Wire the drive as explained in
Main Circuit Wiring on page 64.

)

Check the PG encoder power supply selection.
(Closed Loop Vector Control only -CLV)

L

Apply main power to the drive.
Adhere to safety messages concerning application of power.

i)

| Check the motor rotation direction. |

1

| Select the control mode in parameter A1-02. |

)

Set up the PG encoder feedback in F1-00 parameters when using a
Closed Loop Vector Control and check the PG encoder rotation direction.

L

Set the Unit Length in parameter 01-12.
Set up 01-20 to 01-22 and then select the display units for speed,
acceleration and deceleration ramp and jerk settings in 01-03.

)

Perform Auto-Tuning for motor parameters and the PG encoder offset.
For control modes below, refer to Flowchart B: Auto-Tuning for Induction Motors on page 110.
« V/f Control

* Open Loop Vector Control

* Closed Loop Vector Control
For Closed Loop Vector for PM, refer to Flowchart C: Auto-Tuning for PM Motors on page 111.

Digital operator (b1-01 = 0)
(Speed selection by digital inputs)

Determine the
source of the speed

L

reference.
Set the Speed Reference Selection mode
Analog Input parameter d1-18.
Assign functions to the analog/digital I/O terminals using - - J’ - - -
parameters H1-00, H2-000, H3-00, and H4-0O0. Assign functions to the digital I/O terminals using
\L parameters H1-00 and H2-O10.
Set up: Set up:

* Preset speed references (d1-000)
« Acceleration/deceleration ramp (C1-CI0)
« Jerk settings (C2-010)

* Acceleration/deceleration ramp (C1-0I10)
« Jerk settings (C2-010)

| Set up the Inspection Operation sequence. |

L

| Perform a test run. |

[

Fine-tuning
« Adjust settings for the brake sequence (S1-00) .
« Adjust speed control loop (C5-000) etc.

FINISH

Figure 4.12 Installation, Wiring, Basic Setup for Motor and Elevator

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

Take the following precautions before applying main power to the drive:

WARNING! Sudden Movement Hazard. Ensure start/stop, I/O 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 result in death or serious injury by fire. Verify

that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.

WARNING! Fire Hazard. Loose electrical connections could result in 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 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/T1, V/T2, and W/T3.

* Make sure that the power supply lines are connected to main circuit input 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 result in death or serious injury from moving equipment.

e Clear all personnel from the drive, motor, and machine area.
» 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 result in death or serious injury.
Always check the operation of drive fast stop circuits and any additional emergency circuits after they are wired. Fast stop 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 order is backward.
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. Check all the wiring including the PG encoder wiring and PG option jumper settings, 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.

After applying the power, the drive mode display should appear and no fault or alarm should be displayed. Refer to Drive

Alarms, Faults, and Errors on page 270 in the event of a drive fault or error code.

¢ 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

Induction motor without encoder

V/f Control

No card required

Open Loop Vector Control

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, EnDat 2.2/01, or Closed Loop Vector Control for PM motors 7 PG-F3
EnDat 2.2/22 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
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4.4 Start-Up Flowcharts

4 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).

* If the motor drives the elevator in up direction with a U/T1-V/T2-W/T3 sequence, make sure parameter b1-14 is set to
0.

* If the 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.

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
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

B PG Encoder Resolution Setup

Set the encoder resolution (incremental signal in the case of absolute encoders with Sin/Cos channels) in parameter F1-
0l.

B 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. |If the 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 set to 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. If the value in U1-05 is positive, the set PG encoder direction is correct.
3. If the 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 108.
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4.4 Start-Up Flowcharts

4 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
(d1-00, U1-02, U1-02,...) (c1-00) (C2-00)
0 0.01 Hz
1 (default) 0.01% 0.01s 0.01s
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. 00 and vice versa.
4 0.01 m/s
5 0.01 m/s 0.01 m/s? (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/s? (set as jerk value)

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

when using one of those settings:

1. Make sure motor data are set up correctly. Verify the setting of the maximum output frequency in parameter E1-

04 and the setting for the number of motor poles in parameter E2-04 or E5-04.
Set the traction sheave diameter in units of mm to parameter 01-20.

Set the correct roping to parameter 01-21.

If a mechanical gear is used, set the gear ratio (Npyotor/NTraction sheave) {0 Parameter 01-22. If a gearbox is not used,

make sure 01-22 is set to 1.0.

o spODN

automatically.

Refer to ol: Digital Operator Display Selection on page 395 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 V/f Control, Open Loop Vector Control, or
Closed Loop Vector Control.

START

Set terminals H1 and H2 if the Safe Disable function is used.
Set the Baseblock input (H1-00 = 8/9) if used.

No Y
A1-02=20r 3 s
(Ropes removed)
Is the Control Mode Can the motor
VI/f Control ? rotate freely?
No
Select Stationary Auto-Tuning Select Stationary Select Rotational
for Terminal Resistance only, Auto-Tuning 1 or 2 Auto-Tuning
T1-01=2. T1-01=1or4. T1-01=0.
Refer to Enter the data in to T1-00 parameters as indicated on the Enter the data in to T1-00 parameters as
Auto-Tuning Fault Detection display. indicated on the display.
on page 297. Press the Up key until “Tuning Ready” is displayed. <7> Press the Up key until “Tuning Ready” is
Remove the source of Fault/Alarm displayed. <71>
and repeat Auto Tuning. 1
Release the Brake.
|
Close the motor contactor(s).
Press the Run key on the digital operator
and wait until Auto-Tuning is finished.
Tuning
No Successful?
(Alarm or Fault code
displayed) Yes

(“Entry Accepted”
displayed) <2>

Apply the brake if it was released during Auto-tuning.
Open the motor contactor(s).
Open terminals H1-HC and H2-HC if used during the normal sequence.
Open the Baseblock input (H1-0O0 = 8/9) if used.

FINISH

<1> If an LED operator is used, the display shows “ 7./~ /[
<2> If an LED operator is used, the display shows “£~2".

£

Figure 4.13 Auto-Tuning for Induction Motors

110 YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual



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.

START

Set terminals H1-HC and H2-HC if Safe Disable function is used.
Set the Baseblock input (H1-0O0O = 8/9) if used.

No
Is the motor data
sheet available?

Select Motor Data Input

indicated on the display.

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

Select Stationary Auto-Tuning

indicated on the display.

Press the Up key until “Tuning Ready” is
displayed. <7>

1

Refer to
T2-01=0. T2-01=1. Auto-Tuning Fault Detection
Enter the data in to T2-00 parameters as Enter the data in to T2-00 parameters as on page 297.

Remove the Fault/Alarm source and
repeat Auto Tuning.

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)

Tuning

Successful?

Yes
(“Entry Accepted”
displayed) <2>

Continue with encoder offset tuning.
Refer to Flowchart D: PG Encoder Offset Auto-Tuning on page 112.

Can the motor No

rotate freely?

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.

k
D

Open the motor contactor(s).

Open terminals H1-HC and H2-HC if used during the normal sequence.
Open the Baseblock input (H1-00O = 8/9) if used.

FINISH

<1>If an LED operator is used, the display shows “ 7/~ /5”.
<2>If an LED operator is used, the display shows “£nd”.

Figure 4.14 Auto-Tuning for PM Motors
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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.

( START )
]

Set the motor and PG encoder data manually or
No perform motor data Auto-tuning.
Has all motor and PG T

encoder data been
set correctly?

Set terminals H1-HC and H2-HC if Safe Disable function is used.
Set the Baseblock input (H1-00 = 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. <71>

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

Absolute PG encoder
necessary for driving the motor.

Change the PG option card and
use an absolute PG Encoder
(EnDat, ...).

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

Tuning
Successful?

Yes
(Stationary PG Encoder Offset
Auto-Tuning possible)

Absolute PG
encoder used?

(PG-X3, Incremental

Yes PG encoder used)

(EnDat, ...)

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

)

Select Rotational PG Encoder Offset
Auto-Tuning T2-01 = 10.

Select Stationary Encoder Offset Auto-Tuning
T2-01 =4.

Press the Up key until “Tuning Ready” is
displayed. <71>

Press the Up key until “Tuning Ready” is

displayed. <71>

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

Refer to
Auto-Tuning Fault
Detection on page 297.
Remove the Fault/Alarm source J/
and repeat Auto Tuning.
Apply the brake. |

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

Tuning
Successful?

Refer to
Auto-Tuning Fault
Detection on page 297.
Remove the Fault/Alarm source
and repeat Auto Tuning.

Open the motor contactor(s).
Open the Baseblock input (H1-0O0 = 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.

FINISH
N

<1> If an LED operator is used, the display shows “ 7!/
¢ C

<2> If an LED operator is used, the display shows “£ -~
Figure 4.15 PG Encoder Offset Auto-Tuning

112 YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual



4.5 Auto-Tuning

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.

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. If the 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 of the 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.

¢ Types of Auto-Tuning

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 105.
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.

B Auto-Tuning for Induction Motors

This feature automatically sets the V/f pattern and motor parameters E1-000 and E2-0O00 for an induction motor.
Additionally, the feature also sets some F1-O0 parameters for speed feedback detection in Closed Loop Vector.

Table 4.5 Types of Auto-Tuning for Induction Motors

Control Mode (A1-02)
VIt (0) OLV (2) [ CLV(3)

Rotational Auto-Tuning gives the most accurate results, and is recommended if possible. No Yes Yes
Motor must run freely or with light load (<30%), i.e. ropes have to be removed.

Type Setting Requirements and Benefits

Rotational Auto-Tuning T1-01=0

A motor test report listing motor data is not available.
Automatically calculates motor parameters needed for vector control. No Yes Yes
Use if ropes can not be removed. Note that the accuracy is less then with Rotational Auto-Tuning.

Stationary Auto-Tuning 1| TI1-01=1

Used for V/f Control or in vector control modes when the drive was previously set up properly and now
the motor cable has changed. Yes Yes Yes
Used in V/f control if drive and motor capacities differ.

Should not be used for any vector control modes unless the motor cable has changed.

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

A motor test report is available. Once the no-load current and the rated slip have been entered, the drive
Stationary Auto-Tuning 2| TI1-01=4 calculates and sets all other motor-related parameters. No Yes Yes
Use if ropes can not be removed and if slip and no-load current data are available.

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-Tuning for Induction Motors on page 110 for details on Auto-
Tuning process and selections.

Table 4.6 Auto-Tuning Input Data

Tuning Type (T1-01)
Input Value Input Parameter| Unit 0 M Line-t%-Line 4
Standard Stationary 1 Resistance Stationary 2
Control Mode Al1-02 - 2,3 2,3 0,1,2,3 2,3
Motor Rated Power T1-02 kW YES YES YES YES
Motor Rated Voltage T1-03 Vac YES YES N/A YES
Motor Rated Current T1-04 A YES YES YES YES
Motor Rated Frequency T1-05 Hz YES YES N/A YES
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4.5 Auto-Tuning

Tuning Type (T1-01)
Input Value Input Parameter Unit 0 " Line-t%-Line 4
Standard Stationary 1 Resistance Stationary 2
Number of Motor Poles T1-06 - YES YES N/A YES
Motor Rated Speed T1-07 r/min YES YES N/A YES
PG Number of Pulses per Revolution T1-08 - YES <1> YES <1> N/A YES <1>

Motor No-load Current T1-09 A N/A YES N/A YES
Motor Rated Slip T1-10 Hz N/A N/A N/A YES

<1> Input data is needed for CLV/PM only.

B Auto-Tuning for Permanent Magnet Motors

Automatically sets the V/f pattern and motor parameters E1-C000, E5-O00, and some F1-00 parameters for speed

feedback detection.
Table 4.7 Types of Auto-Tuning for Permanent Magnet Motors
Type Setting Requirements and Benefits
+ Use if a motor test report is available
Motor Data Input T2-01=0 |+ Input motor 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 a motor test report is not available
Stationary Auto-Tuning T2-01=1 |+ Input motor 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- T2-01=2 |° Tunes stator resistance only.
Tuning  Should be performed if the motor cabling has changed.
» Use if a motor 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).
Auto-Tuning of PG-E3 Encoder T2-01 =12 | Use in CLV/PM control mode to obtain accurate position data from the motor rotor for driving a PM motor.

Characteristics <7>

<1> Auto-Tuning of PG-E3 encoder characteristics requires a PG-E3 option with software version 1102 or later. To identify the PG-E3 software
version, refer to the PG-E3 labeling on the option in the field designated “C/N” (S + four-digit number).

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 refer to Flowchart C: Auto-Tuning for PM Motors on page 111 for details on the tuning mode
selection and the tuning process.

Table 4.8 Auto-Tuning Input Data

Tuning Type (T2-01)
Inout 0 2 3 4 10
Input Value Para?neter Unit Motor 1 Stationary Initial Magnet | Encoder Encoder 1
Parameter Stationa Stator Pole Search Offset Offset Back EMF
Settings ry Resistance Parameters | Stationary Rotational Constant
9 Auto-Tuning | 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 r/min 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
q-Axis Inductance T2-12 mH Yes N/A N/A N/A N/A N/A N/A
Induced Voltage Constant Unit T2-13 N/A Yes N/A N/A N/A N/A N/A N/A
Selection
Voltage Constant T2-14 <I> Yes N/A N/A N/A N/A N/A N/A
PG Number of Pulses per T2-16 N/A Yes Yes N/A N/A N/A N/A N/A
Revolution
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.

114

YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual



4.5 Auto-Tuning

B Auto-Tuning of PG-E3 Encoder Characteristics

This feature optimizes the drive settings for the characteristics of the PG-E3 speed-control option card for the ERN1387
encoder (manufactured by HEIDENHAIN) while rotating the motor. Perform Auto-Tuning to obtain accurate position
data from the motor rotor for driving a PM motor. This type of Auto-Tuning automatically sets the characteristics of the
PG-E3 option card for the ERN1387 encoder in parameters F1-66 to F1-81 (Encoder Adjust 1 to 16).

Note: 1. The motor rotates during execution of Auto-Tuning of PG-E3 encoder characteristics. Before starting, refer to the drive technical

manual.

2. Auto-Tuning of PG-E3 encoder characteristics adjusts the unique characteristics of the ERN1387 encoder connected to the drive by
using a PG-E3 option card. This type of tuning should be performed when setting up the drive or after replacing the encoder or drive.
The signal lines between the PG-E3 option card and the ERN1387 encoder must be connected between the R+ and R- terminals while
this type of tuning is performed.

3. The setting values of parameters F1-66 to F1-81 are reset to factory default values when A1-03 is set to 2220. The setting values of
parameters F1-66 to F1-81 are modified at completion of Auto-Tuning of PG-E3 encoder characteristics.

B 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.
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: If this 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 « If the PG encoder offset cannot be tuned properly by this method, try Rotating PG Encoder Offset Tuning.

Rotational PG Encoder Offset T201=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).

Start-Up Programming &

Operation

¢ Before Auto-Tuning the Drive
Check the items below before Auto-Tuning the drive.
B 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, power is applied. Do not touch the motor until Auto-Tuning is completed. Failure to comply may result in death or
serious injury from electrical shock.

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 = 1 Enabled. Failure to comply could result in damage to the drive, serious injury or
death.
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4.5 Auto-Tuning

WARNING! Sudden Movement Hazard. If installed, do not release the mechanical brake during Stationary Auto-Tuning. Inadvertent
brake release may cause damage to equipment or injury 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, or 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-OO = 8/9) must be set so that the drive is not in a baseblock condition during Auto-

Tuning.

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

S

WARNING! Sudden Movement Hazard. System 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.

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

IM Motor Stationary Auto-Tuning 1 Digital input functions are disabled. Maintains the status at the start of Auto-Tuning
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 of 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 of Auto-Tuning

PM Motor Initial Magnet Pole Search Parameters Auto-Tuning | Digital input functions are disabled. Maintains the status at the start of Auto-Tuning
Stationary PG Encoder Offset Auto-Tuning Digital input functions are disabled. Maintains the status at the start of Auto-Tuning
Rotational PG Encoder Offset Auto-Tuning Digital input functions are disabled. Maintains the status at the start of Auto-Tuning
Rotational Back EMF Constant Auto-Tuning Digital input functions are disabled. Functions the same as during normal operation
Auto-Tuning of PG-E3 Encoder Characteristics Digital input functions are disabled. Maintains the status at the start of Auto-Tuning

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 of the 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.
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4 Auto-Tuning Interruption and Fault Codes

If tuning 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.

-A.TUNE - DRV Rdy
Tune Proceeding

XXX Hz/ X.XXA

LKL 0
I F\D I

During Auto-Tuning

DRV

Er-03
STOP key

[ NAWDBJRESET]

Auto-Tuning Aborted

Figure 4.16 Auto-Tuning Aborted Display

4 Auto-Tuning Operation Example

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

B Selecting the Type of Auto-Tuning

Step

Display/Result

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

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

U1-02= 0.00%
U1-03= 0.00A [LREF

N FWo I

2. Press or until the Auto-Tuning display appears.

-MODE - PRG
Auto-Tuning

HELP QaWioly DATA

Press to begin setting parameters.

-A.TUNE - PRG
Tuning Mode

T1{H= 0 ~o+
Standard Tuning

FWD IBLXLN

Press to select the value for T1-01.

-A.TUNE - PRG
Tuning Mode

T1-01= [ -0+
Standard Tuning

0
FWD I

5. Save the setting by pressing Em

Entry Accepted

6. | The display automatically returns to the display shown in Step 3.

-A-TUNE - PRG
Tuning Mode

T1-8H= 0 -0
Standard Tuning

FWD IBLYLN
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4.5 Auto-Tuning

B 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

-A.TUNE - PRG
Mtr Rated Power
T1-0f= 3.70kW
Press to access the motor output power parameter T1-02. ) (L? 00 ~ 650.00)
“3.70kW”

FWD I

-A.TUNE - PRG
Mtr Rated Power

. . . T1-02= [§03.70kW
2 Press to view the default setting. - (0.00 @ 650.00)
“3.70kW”

FwD X

-A.-TUNE - PRG
Mtr Rated Power

@R &R | M Rated Fower
3. | Press n s g s s and to enter the motor power nameplate data in kW. T1-02= 004.08kW

left right = (0.00~63000)
FWD

4. .
Press m to save the setting. -p Entry Accepted
-A.-TUNE - PRG
Mtr Rated Power
5. | The display automatically returns to the display in Step 1. T1-8B= 4.00kW
=) (0.00 ~ 650.00)
“3.70kW”

FWD IBDININ

-A.TUNE - PRG

Mtr Rated Power
T1{E= 4.00kW
(0.00 ~ 650.00)
: “3.70kW”
Repeat Steps 1 through 5 to set the following parameters: E
| ESC WAWsY DATA |
« T1-03, Motor Rated Voltage _
6 « T1-04, Motor Rated Current .
* | + T1-05, Motor Base Frequency =) v
* T1-06, Number of Motor Poles
« T1-07, Motor Base Speed -ATUNE - PRG

Rated Speed

T1il= 1450RPM
(0~ 24000)
“1450RPM”

FwD

Note: Refer to Parameter Settings during Induction Motor Auto-Tuning: T1 on page 119 for details.
B 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 result in improper operation of the drive.

Enter the required information from the motor nameplate. Press to proceed to the Auto-Tuning start display.

Note: These instructions continue from Step 6 in “Enter Data from the Motor Nameplate”.
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Step Display/Result
-A.TUNE - DRV
Auto-Tuning
H H 0.00 Hz/ 0.00A
L After entering the data listed on the motor nameplate, press to confirm. -p Tuning Ready ?

Press RUN key
| ESC NaWe) |

-A.TUNE - DRV Rdy

Press to activate Auto-Tuning. The drive begins by injecting current into the motor for about 1 min, Tune Proceeding
2. | and then starts to rotate the motor. XXX Hz/ X.XXA
Note: The first digit on the display indicates which motor is undergoing Auto-Tuning (motor 1 or motor 2). The > RS
second digit indicates the type of Auto-Tuning being performed. N o BN
-MODE - DRV
3. | Auto-Tuning finishes in approximately one to two minutes. End
& PP ¥ - Tune Successful
| WAWIRESET]

4 Parameter Settings during Induction Motor Auto-Tuning: T1

The T1-0O0 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.

B T1-01: Auto-Tuning Mode Selection

Sets the type of Auto-Tuning to be used. Refer to Auto-Tuning for Induction Motors on page 113 for details on the
different types of Auto-Tuning.

No. Parameter Name Setting Range Default
) o . 2(V/) 2(V/)
T1-01 Auto-Tuning Mode Selection 0to2, 4 (OLV, CLV) 1 (OLV, CLV)

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

B T1-02: Motor Rated Power

Sets the motor rated power according to the motor nameplate value.

No. Parameter Name Setting Range Default
T1-02 Motor Rated Power 0.00 to 650.00 kW Determined by 02-04

B 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. If the motor test report is not available, enter approximately 90% of the rated voltage
printed on the motor nameplate. This may increase the output current and reduce the overload margin.

No. Parameter Name Setting Range Default
T1-03 Motor Rated Voltage 0.0 to 255.5 V <1> 200.0 V <r>

<1> Values shown are specific to 200 V class drives. Double value for 400 V class drives.
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4.5 Auto-Tuning

B 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%
of the drive rated current for optimal performance in OLV or CLV. Enter the current at the motor base speed.

No. Parameter Name Setting Range Default
T1-04 Motor Rated Current 10 to 200% of drive rated current Depending on 02-04

B T1-05: Motor Base Frequency

Sets the motor rated frequency 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 maximum frequency to E1-04 (E3-04 for motor 2) after Auto-
Tuning is complete.

No. Parameter Name Setting Range Default
T1-05 Motor Base Frequency 0.0 to 120.0 Hz 60.0 Hz

B T1-06: Number of Motor Poles

Sets the number of motor poles according to the motor nameplate value.

No. Parameter Name Setting Range Default
T1-06 Number of Motor Poles 21048 4

B 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. Parameter Name Setting Range Default
T1-07 Motor Base Speed 0 to 24000 r/min 1750 r/min

B 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. Parameter 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.
B T1-09: Motor No-Load Current

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 if the motor test report is not available.

No. Parameter Name Setting Range Default
0to [T1-04] A
T1-09 <1> Motor No-Load Current (Max: 0 0 2999.9) -

<1> The display resolution depends on the rated output power of the drive. Models 2A0018 to 2A0041 and 4A0009 to 4A0023 display values in
0.01 A units, while models 2A0059 to 2A0432 and 4A0030 to 4A0225 display values in 0.1 A units.
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B 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. Parameter Name Setting Range Default
T1-10 Motor Rated Slip 0.00 to 20.00 Hz -

¢ Parameter Settings during PM Motor Auto-Tuning: T2
The T2-0O0 parameters are used to set the Auto-Tuning input data for PM motor tuning.

B T2-01: PM Auto-Tuning Mode Selection

Selects the type of Auto-Tuning to be performed. Refer to Auto-Tuning for Permanent Magnet Motors on page 114 for
details on different types of Auto-Tuning.

No. Parameter Name Setting Range Default
T2-01 PM Auto-Tuning Mode Selection 0to4,10to 12 <> 0

<1> Auto-Tuning of PG-E3 encoder characteristics requires a PG-E3 option with software version 1102 or later. To identify the PG-E3 software
version, refer to the PG-E3 labeling on the option in the field designated “C/N” (S + four-digit number).

Setting 0: Motor Data Input

Setting 1: PM Stationary Auto-Tuning

Setting 2: PM Stationary Stator Resistance Auto-Tuning
Setting 3: Initial Magnet Pole Search Parameters Auto-Tuning
Setting 4: Stationary PG Encoder Offset Auto-Tuning

Setting 10: Rotational PG Encoder Offset Auto-Tuning
Setting 11: Rotational Back EMF Constant Auto-Tuning

Setting 12: Auto-Tuning of PG-E3 Encoder Characteristics

B T2-04: PM Motor Rated Power

Specifies the PM motor rated power in kilowatts.
No. Parameter Name Setting Range Default
T2-04 PM Motor Rated Power 0.00 to 650.00 kW Depending on 02-04

B T2-05: PM Motor Rated Voltage

Sets the PM motor rated voltage.

No. Parameter Name Setting Range Default
T2-05 PM Motor Rated Voltage 0.0 to 255.0 V <1> 200.0 V <1>
<1> Values shown are specific to 200 V class drives. Double value for 400 V class drives.
B T2-06: PM Motor Rated Current
Enter the PM motor rated current in amps.
No. Parameter Name Setting Range Default
T2-06 PM Motor Rated Current 10% to 200(212&;}16 drive rated Depending on 02-04
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4.5 Auto-Tuning

B T2-08: Number of PM Motor Poles

Enter the number of motor poles.

No. Parameter Name Setting Range Default
T2-08 Number of PM Motor Poles 2to0 120 <1> 6

<1> When PG-E3 option connected: Max. setting = 48.
H 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. Parameter Name Setting Range Default
T2-09 PM Motor Base Speed 0 to 24000 r/min 150 r/min

B T2-10: PM Motor Stator Resistance

Enter the motor stator resistance per motor phase.

No. Parameter Name Setting Range Default
T2-10 PM Motor Stator Resistance 0.000 to 65.000 Q -

B T2-11: PM Motor d-Axis Inductance

Enter the d axis inductance per motor phase.

No. Parameter Name Setting Range Default
T2-11 PM Motor d-Axis Inductance 0.00 to 600.00 mH -

B T2-12: PM Motor g-Axis Inductance

Enter the q axis inductance per motor phase.

No. Parameter Name Setting Range Default
T2-12 PM Motor g-Axis Inductance 0.00 to 600.00 mH -

B T2-13: Induced Voltage Constant Unit Selection

Selects the units used for setting the induced voltage coefficient.

No. Parameter Name Setting Range Default
T2-13 Induced Voltage Constant Unit Selection 0,1 1

Setting 0: mV (r/min)
Setting 1: mV (rad/sec)
Note: IfT2-13 is set to 0, then the drive will use E5-24 (Motor Induction Voltage Constant 2), and will automatically set E5S-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 E5S-24 to 0.0.

B T2-14: PM Motor Induced Voltage Constant

Enter the motor induced voltage constant.

No. Parameter Name Setting Range Default
T2-14 PM Motor Induced Voltage Constant 0.0 to 2000.0 Depending on T2-02
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B 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. Parameter Name Setting Range Default
T2-16 Encoder Resolution (Pulses Per Revolution) 1 to 15000 ppr 1024 ppr

B T2-17: PG Encoder Z-pulse Offset

Sets the offset between the rotor magnet axis and the PG encoder zero position. If the PG encoder offset value is unknown
or if the PG encoder is replaced, perform PG Encoder Offset Auto-Tuning.

No. Parameter Name Setting Range Default
T2-17 PG Encoder Z-pulse Offset -180.0 to 180.0 deg 0.0 deg

B T2-18: Speed Reference for Auto-Tuning of PG-E3 Encoder Characteristics

Sets the speed reference for execution of Auto-Tuning of PG-E3 Encoder Characteristics.

No. Parameter Name Setting Range Default
T2-18 Speed Reference for Auto-Tuning of PG-E3 Encoder Characteristics 1 to 30 r/min 10 r/min

B T2-19: Rotation Direction for Auto-Tuning of PG-E3 Encoder Characteristics

Sets the direction of motor rotation of Auto-Tuning of PG-E3 Encoder Characteristics.

No. Parameter Name Setting Range Default
T2-19 Rotation Direction for Auto-Tuning of PG-E3 Encoder Characteristics 0,1 0

Setting 0: Forward (Up)
Setting 1: Reverse (Down)
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4.6 Setup Procedure for Elevator Applications

4.6 Setup Procedure for Elevator Applications

4 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 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.

WARNING! Sudden Movement Hazard. 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.

WARNING! Sudden Movement Hazard. Use the Initial Pole Search Status Signal (H2-L100 = 61) to interfock 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 off the RUN command before changing the setting of parameters d1-18 (Speed Reference Selection Mode), b1-

01 (Speed Reference Selection), or H1-LIO0 (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.

B Speed Reference Selection

Parameter b1-01 determines the source of the speed reference.

b1-01 Reference source Speed reference input
0 (default) Digital operator keypad Set the speed references in the d1-000 parameters and use digital inputs to switch between different reference values.
1 Analog input <7> 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 of the speed reference is assigned to the control terminals (b1-01 = 1), then d1-18 will automatically be set to 0 (so that the drive uses
multi-speed references d1-01 to d1-08).

<2> If the 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.

B 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

U Digital inputs Terminal S2: Run in Down direction
Serial Communication Serial Communications using the RS422/485 port
Option Board Communications option card

B 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-O0=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.

» If a multifunction input is programmed for output contactor feedback (H1-O0O=56), then the output contactor must be
closed.
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Travel Stop

The drive stops under the following conditions:

* The Up or Down command is removed.

 d1-18 is set to 1 or 2 and the Up/Down or Leveling Speed signal (H1-O0O = 53) is removed.

» d1-18 is set to 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.

& 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 off the RUN command before changing the setting of parameters d1-18 (Speed Reference Selection Mode), b1-
01 (Speed Reference Selection), or H1-LAO0 (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.

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

B 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 set to 1 or 2.
Digital Inputs Selected Speed
Multi-Speed Multi-Speed Multi-Speed _ _
Reference 1 Reference 2 Reference 3 R0 L
0 0 0 Speed reference 1 (d1-01) Stop
1 0 0 Speed reference 2 (d1-02 or terminal A1, A2 input value if H3-02 or H3-10 is set to 2)
0 1 0 Speed reference 3 (d1-03 or terminal A1, A2 input value if H3-02 or H3-10 is set to 3)
1 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=0ff,1=0n

Setting d1-18 =0

Up to eight speed references can be set using parameters d1-01 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.
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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.

B 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 = 1 or 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)

Different speed settings can be selected depending on the assignment of the speed selection digital inputs (H1-OO) as
shown in the table below.

Note: Parameters d1-19 through d1-26 are displayed only if d1-18 is set to 1 or 2.

Leveling and Nominal Speed assigned Leveling speed not assigned Nominal Speed not assigned
Selected Speed (H1-00 = 50 and H1-0O0O = 53) (H1-00 # 53) (H1-00 # 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 1 A 1 1 1 N/A N/A N/A
Intermediate Speed 3 (d1-22) 0 1 1 A 0 1 1 1 1 0
Releveling Speed (d1-23) 0 0 1 A 0 0 1 1
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 =On, 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 H1-0O0O = 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/
Position lock

DC Injection/
Position lock

Speed

Safe disable (terminals H1/H2 on)
and Baseblock off (H1-00 = 8/9)
Up/Down Command

Leveling speed

Selected speed (other than leveling)

[ Inputisset 1 No effect
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Higher Speed Priority is Selected and the Leveling Speed Input is Not Assigned (d1-18 =1 and H1-00O = 53)

The drive decelerates to the leveling speed (d1-26) when the selected speed reference signal is removed.

If no 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/
Position lock

DC Injection/
Position lock

Speed

Safe disable (terminals H1/H2 on)
and Baseblock off (H1-00 = 8/9) |

Up/Down Command |

Selected speed (other than leveling) [ ‘ |

Leveling Speed has Priority and the Leveling Speed Input is Assigned (d1-18 = 2, H1-0OO = 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/
Position lock

DC Injection/
Position lock

Speed
Safe disable (terminals H1/H2 on)
and Baseblock off (H1-00 = 8/9) I

Up/Down Command ! 1 ]
Leveling speed i ’—“ Leveling speed has priority
‘ % i

Selected speed (other than leveling)

Leveling Speed Priority is Selected and the Nominal Speed Input is Not Assigned (d1-18 = 2, H1-OO = 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/
position lock

DC Injection/
position lock

Speed
Safe disable (terminals H1/H2 on)
and Baseblock off (H1-000 = 8/9) [

Up/Down Command [

Leveling speed

€ Multi-Function Terminal Setup

B 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 HI1-03
H1-08: Functions for Terminals S3 to S8 on page 193 for details. .

B Multi-Function Digital Outputs

to

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 on page 197 for details.
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B Multi-Function Analog Inputs

The H3 parameters assign functions to analog input terminals A1 and A2 analog input functions. Refer to Multi-
Function Analog Input Terminal Settings on page 209 for details.

B 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. Refer to U: Monitors on page 404 for a list of analog output
functions.

¢ Accel/Decel Ramp and Jerk Settings

Acceleration and deceleration ramps are set using the C1-C1[J parameters. Use the C2-C1J parameters to adjust the jerk
at the start of acceleration or deceleration.

Figure 4.17 explains how accel/decel ride and jerk settings can be used to adjust the ride profile.

C2-03
(Jerk at
C2-02 N
(Jerk at Decel Start)
Accel End) C2-04
(Jerk at .
C2-01 C1-01 Decel End) C2-05 (Jerk Below Leveling Speed)
(Jerk at (Accel Ramp 1) ,/ /
Accel Start)

---------- - d1-26 (Leveling Speed)
C1-02——p»
(Decel Ramp 1)

Figure 4.17 Accel/Decel Ramp and the Jerk Function

Units used to set the 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 109 for details.

€ Inspection Operation

B Start Condition in Inspection Operation

NOTICE: Always turn off the RUN command before changing the setting of parameters d1-18 (Speed Reference Selection Mode), b1-
01 (Speed Reference Selection), or H1-LIO0 (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.

Inspection operation is performed when an Up or Down signal is input while one of the following conditions is true:

» Parameter d1-18 is set to 0 or 3 and the selected speed is higher than d1-28 but lower than d1-29.
* Parameter d1-18 is set to 1 or 2 and a digital input programmed for Inspection Operation Speed (H1-O0O = 54) is
enabled.

Inspection Operation uses the same acceleration characteristics and brake sequence at start as normal operation.

The carrier frequency is set to 2 kHz during Inspection Operation, but can be changed using parameter C6-21.

B 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 off the drive output, and opens the motor contactor, i.¢.,
the multi-function output terminals set for “Brake Control” (H2-OO = 50) and “Output Contactor Control”
(H2-0O0 = 51) are cleared.

* If C1-15 > 0.00, the drive decelerates to stop at the rate set to C1-15, then applies the brake, shuts the output off, and
opens the motor contactor.
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B Inspection Operation Timing Chart

A timing chart for Inspection Operation appears in Figure 4.18.

Inspection Operation without Decel Ramp (C1-15=0)

Speed
Safe disable (terminals H1/H2 on)
and Baseblock off (H1-O0O = 8/9)

H1-00 = 54 (Inspection Operation)
Up/Down command

H2-00 = 51 (Output Cont. Contr.)
H2-00 = 50 (Brake Control)

Inspection Operation
Speed

DC Injection Braking/
Position Lock at start

<1>

i

Inspection Operation with Decel Ramp (C1-15>0)

Speed
Safe disable (terminals H1/H2 on)

and Baseblock off (H1-0000 = 8/9) |

H1-00 = 54 (Inspection Operation)
Up/Down command

H2-00 = 51 (Output Cont. Contr.)
H2-00 = 50 (Brake Control)

Inspection Operation
Speed

DC Injection Braking/
Position Lock at start

C1-15

<1>
e ——
[

i

<1> The drive stops if either the Up/Down command or Inspection Operation signals are removed.

Figure 4.18 Inspection Operation Sequence

¢ 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, Fast Stop

Ramp, when using the fast-stop feature.

NOTICE: Always turn off the RUN command before changing the setting of parameters d1-18 (Speed Reference Selection Mode), b1-

01 (Speed Reference Selection), or H1-LA(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.

The drive supports two types of brake sequences, one with torque compensation at start using an analog input terminal
(H3-O0O = 14) and the other without torque compensation at start.

B Brake Sequence without Torque Compensation

To configure the brake sequence operation without torque compensation, do not set any analog input terminals for

“Torque compensation” (H3-0O0O = 14).

S$1-04 $1-05
S1-10 (DC Injection/ Selected Speed (DC Injection
(Up/Down Command — 6P.°Siti°”|-°°k — K— Braking/Positon —j K —
Delay Time) Time at Start) d1-26 Lock Time at stop) (SC;l_J:1ut Contactor
DC Injection Braking/ (Leveling Speed) DC Injection/ Oper‘: Delay Time)
Position Lock at Start Position Lock at Stop

Speed

$1-06 S1-07

(Brake Brake

— Release K— — (Close <
Delay Del

Time) elay

Up/Down Command Time)
Safe disable (terminals H1/H2 on)

and Baseblock off (H1-0O0 = 8/9) I
Output Contactor Control
(H2-O00O =51)
Motor Contactor Response [ 1
(H1-00 = 56)
Brake Control (H2-OO = 50)
t1 t2 t3 t4 t5 t6 t7 t8 t9
[ Enabled

Figure 4.19 Brake Sequence without Torque Compensation at Start

Figure 4.19 is divided into time zones. Table 4.11 explains the sequence in each time zone.
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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 set to H1-OO = 8/9).
Speed reference must be selected by multi-function input terminals.

tl Output contactor control signal is set (H2-0OO = 51) by the drive.

Drive waits for the “Motor Contactor Feedback™ signal (H1-OO = 56) to be issued. If the 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.

If the 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.
%) 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-OO = 50) in order to release the brake.

DC Injection Braking or Position Lock will continue until:
3 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-OO = 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 a0 =s51).
The Safe Disable Inputs can be cleared and Baseblock can be enabled.

B Brake Sequence Using Torque Compensation

If a 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 of the closed loop control modes (CLV or CLV/PM). To use torque compensation,
one of the analog input terminals must be configured to provide the torque compensation signal (H3-OOO = 14).

Figure 4.20 is a timing chart for a brake sequence using torque compensation.

3S1-10 $1-04 Selected Speed S1-05
DC Injection/ (DC Injection
(Up/Down Command ( ! c
Delay Time) — GPpsmon Lock —> .96 <— Braking/
Time at Start) ¥~ 5314 (Torque e Position Lock at stop) S1-11
- i ; (Leveling Speed) . (Output Contactor
Position Lock ; Compensation Position Lock Oven Delay Ti
Speed { Fade Out Speed) pen Delay Time)
| $1-07
300%Torqu/e/,/: H Torque Compensation — (Brake <
Latch value f loq inout - ; Fades Out with $3-10 Close
atch value from analog inpu > at S3-14. [T)day
Torque Compensation at Start — ime)
S3-10 (Starting
Torque Compensation
Increase Time)
Up/Down Command
Safe disable (terminals H1/H2 on)
and Baseblock off (H1-0O0 = 8/9)
Output Contactor Control
(H2-00O = 51)
Motor Contactor Response [ ]
(H1-00 = 56)
Brake Control (H2-0O = 50)
t1 t2 t3 t4 t5 t6 t7 t8 t9
[ Enabled

Figure 4.20 Brake Sequence Using Torque Compensation at Start

Figure 4.20 is divided into time zones. Table 4.12 explains the sequence in each time zone.
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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 set to H1-COO = 8/9).
Speed reference must be selected by multi-function input terminals.
" Output contactor control signal is set (H2-000 = 51) by the drive.
Drive waits for the “Motor Contactor Feedback” signal (H1-OO = 56) to be issued. If the 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.
If the 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
2 time constant set in S3-10.
After the internal torque compensation level reaches the latched value, the drive sets the “Brake Control” output (H2-OO = 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-OOO = 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.

Adjusting the Torque Compensation at Start

CAUTION! Set all motor-related parameters (the EO-000 parameters) and perform a test run before fine-tuning the torque
compensation at start. Adjusting the torque compensation prematurely may result in faulty performance.

To use torque compensation at start, apply at least 50% of the maximum weight to the elevator car and set the drive
according to the Load Condition 2 procedure below. If using a voltage signal to the analog input terminals as a load
sensor, then that input signal will determine the rate of torque 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-OO = 14) and proceed with the steps below.

Procedure for Load Condition 1 (S3-27, S3-29)

N U BAWN=

. Make sure the drive is wired properly. Refer to Standard Connection Diagram on page 58 for details.

. Set the speed reference to 0%.

Apply no weight to the elevator car.

. 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.

. Note the drives internal torque reference monitor U1-09.

Stop the drive.

Set the value noted in step 4 to parameter S3-29. Set the value noted in step 6 to parameter S3-27.
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Procedure for Load Condition 2 (S3-28, S3-30)

1. Set the 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, U1-14 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. Set the value noted in step 3 to parameter S3-30. Set the value noted in step 5 to parameter S3-28.

Figure 4.21 shows the Torque Compensation at Start settings with parameters S3-27 to S3-30.
The solid line in Figure 4.21 indicates the torque compensation at start when the elevator moves up or down.

Torque Compensation Value
A

S3-28 During Load Condition 2
(Torque Compensation |
Value with Load Condition 2) | 53.29 :
(Analog Input from
Load Sensor
with Load
Condition 1)

Ssa0 > Analog Input Voltage (V)
(Analog input

from Load Sensor

with Load Condition 2)

8§3-27

(Torque Compensation Value
with Load Condition 1)

-/

Figure 4.21 Torque Compensation at start for the Elevator in Up and Down Direction

During Load Condition 1

After setting load conditions 1 and 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 4.22 illustrates the effect of torque compensation on the settings of S3-12 and S3-27 through S3-
30.
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S$3-28

(Torque Compensation

Value with Load Condition 2) Torque Compensation

at Start for the Elevator
in Down Direction

S3-29

(Analog Input
from Load Sensor
with Load
Condition 1)

/
/ ;
/
¢ During Load Condition 2

Torqtie Compensation
at Start for the Elevator
in Up Direction

‘ S$3-12 (Starting Torque

Compensation Bias during Lowering)
: »

S3-27
(Torque Compensation Value
with Load Condition 1) ,

During Load Condition 1

»

S3-30 Analog Input Voltage (V)

(Analog input
from Load Sensor
with Load Condition 2)

Figure 4.22 Torque Compensation at Start for the Elevator in Up and Down Direction

¢ Elevator Emergency Stop

B Start Condition for Elevator Emergency Coast to Stop

An emergency coast to stop is performed when the Up or Down command is cleared and all of the following conditions

are met.

» Parameter b1-03 (Stopping Method Selection) is set to 4.

* Parameter d1-18 (Speed Reference Selection Mode) is set to 0 or 3.

* Parameter b1-01 (Speed Reference Selection) is set to 1.

* The Up/Down command is cleared and U1-05 (Speed Feedback) is equal to or greater than S1-26 (Emergency Stop

Start Level).

B Elevator Emergency Stop Timing Chart

Figure 4.23 and Figure 4.24 show timing charts for Elevator Emergency Coast to Stop and normal Ramp to Stop.

DC Injection Braking/
Position Lock at Start |

Speed

"""" sias T
Emergency Stop

Selected Speed

S1-11
,(7 (Output Contactor Open
: Delay Time)

Start Level Coast to Stop

Up/Down Command |

Safe disable (terminals H1/H2 on)

or Baseblock off (H1-O0O = 8/9) l

H2-00 = 51 (Output Cont. Contr.) |

H2-00 = 50 (Brake Control)

[ Enabled

Figure 4.23 With Up/Down Command Cleared and U1-05 > S1-26
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Selected Speed ) S1-05

: (DC Injecuon/l’osm;an H ! (Output Contactor Open

; S1-11

o . [ A SN foeeee 1 Lock Time at stop .
DC Injection Braking/ : S1-26 : H DC Injection/ i Delay Time)
Position Lock at Start H Emergency Stop i Position Lock at Stop !
Speed e StartLevel b
—i  S107 k—
H : i (Brake Close }
Up/Down Command [ H | Delay Time) :
Safe disable (terminals H1/H2 on) | - - -
or Baseblock off (H1-OO = 8/9)
H2-00 = 51 (Output Cont. Contr.) [
H2-00 = 50 (Brake Control) i i i ]
—

Figure 4.24 With Up/Down Command Cleared and U1-05 < $1-26

4 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
Comfort Related Problems on page 149 for further descriptions on how to resolve riding comfort problems.

B 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-C10 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 of the sections. Reduce
the gain and increase the integral time if vibration or oscillation occurs.

B 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 (C5-000).
2. Set parameter n5-01 to 1 to enable inertia compensation.
3. Calculate and set n5-02 and n5-03 as follows:

. . TN * Juot - Motor inertia in kgm?
Motor Acceleration Time n5-02 | n5-02 =J - =—=Mot S
Mot 30+ T, 1t * 1, o - Rated motor speed in min

* T, mot - Rated motor torque in Nm

. 30 -V, .., \2 * Jrg - Traction sheave inertia in kgm?
. . . 2= P+ Em. | —== . .
Inertia Compensation Gain TS TN ot * i- Gear ratio (0 y,q/Mye)
n5-03 * V; gy - Rated elevator speed in m/s
n5-03 =XJ/J,,, * ¥m - Mass of all moved parts (car, counterweight, ropes, load <7>) 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.

134 YASKAWA SIEP YAIL1E 01B YASKAWA AC Drive L1000E Technical Manual



4.6 Setup Procedure for Elevator Applications

B Adjusting Position Lock at Start (CLV/PM)
Set the S3-000 and C5-00 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 of the 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.

» If the 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 of a 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-OO = 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 overheat alarms (oH).

NOTICE: When changing parameters while the drive is supplied from the rescue operation power supply, wait at least 5 s after entering
parameters before switching off the 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 off the RUN command before changing the setting of parameters d1-18 (Speed Reference Selection Mode), b1-
01 (Speed Reference Selection), or H1-L100 (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.

B Drive Power Supply for Rescue Operation

There are various methods of supplying power to the drive for rescue operation. Independent of the chosen method, the
voltage in the DC bus of the 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 of the 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 Vdc control power
backup unit.

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. If the 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.
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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 Vde 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)

P M M Incremental PG Encoder with PG-X3 option

ermanent Magnet Motor | 200V 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

B 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.

B 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 power is on. Never remove or install 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 off prior 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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4.6 Setup Procedure for Elevator Applications

B Using a Single-Phase, 230 Vac UPS (Uninterruptable Power Supply)

Follow the instructions when using a single-phase 230 V UPS for Rescue Operation. A 230 V UPS can be used for both
200 V and 400 V class drives.

Wiring

Refer to Figure 4.25 for a wiring diagram.
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i
N—UPS ; i i
sine wave ! @ 1
230 V; :
single-a:.‘.aa / I +1 l_:.—l :
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L2 ; ¢S/L2 7 i _@ WIT3
L3 e ¢T/L3 i
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Magnetic @ - 1
Contactor B : - Supply|—| C_ontr?l :
i CN19 circul i
e Lo} i
! 1
i 4 i
Lo i
H1-00 = 55 I:—?S“OSS !
(Rescue Operation) 5SC i
Magnetic Contactor Sequence
Magnetic Contactor B ] —

Magnetic Contactor A

H1-00 = 55
(Rescue Operation)

Figure 4.25 Using a Single-Phase 230 V UPS
Operation Sequence

Starting Rescue Operation

1. Open contactor B.

2. Set the input terminal programmed for Rescue Operation (H1-00 = 55).
3. Close contactor A.

4. Setthe Up/Down command.

Ending Rescue Operation

1. After the car has stopped open contactor A.
2. Clear the input terminal set for Rescue Operation (H1-00 = 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) if the UPS can’t provide enough voltage, or if the Light Load
Direction Search is not set properly. If this problem occurs, take the following corrective actions:

Corrective Action:

* Use a separate battery for the controller power supply.
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4.6 Setup Procedure for Elevator Applications

 Use a battery with a voltage higher than 250 Vdc for 200 V class drives or 500 Vdc 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 V Backup Power
Supply Unit.

* Enable Light Load Direction Search (S4-01 = 1).

B 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 4.26. When connecting the battery for the control power supply to the

L1000E, 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 on page 141 for details.
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Figure 4.26 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. Set the input terminal programmed for Rescue Operation (H1-000 = 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. Clear the