YASKAWA

YASKAWA AC Drive P1000

Industrial Fan and Pump Drive

Quick Start Guide

Type: CIMR-PUC__—]

Models: 200 V Class: 3/4to 175 HP ND
400V Class: 3/4 to 1000 HP ND
600 V Class: 1 to 250 HP ND

To properly use the product, read this manual thoroughly and retain
for easy reference, inspection, and maintenance. Ensure the end user
receives this manual.

Receiving
Mechanical Installation

Electrical Installation

Start-Up Programming &
Operation

Troubleshooting

Periodic Inspection &
Maintenance

Peripheral Devices & 7
Options

Specifications

Parameter List

MANUAL NO. TOEP YAIP1U 01C Standards Compliance [l 0%



Copyright © 2012 YASKAWA AMERICA, INC.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means, mechanical, electronic, photocopying, recording, or otherwise,
without the prior written permission of Yaskawa. No patent liability is assumed with respect to the use of the
information contained herein. Moreover, because Yaskawa is constantly striving to improve its high-quality
Broducts, the information contained in this manual is subject to change without notice. Every precaution has
een taken in the preparation of this manual. Yaskawa assumes no responsibility for errors or omissions.

Neti)tlher is any liability assumed for damages resulting from the use of the information contained in this
publication.



€ Quick Reference

Easily Set Parameters for Specific Applications

Preset parameter defaults are available for setting up applications. Refer to Application Selection on @\
page 92. \Y

Perform Auto-Tuning

Automatic tuning sets motor parameters. Refer to Auto-Tuning on page 120.

Maintenance Check Using Drive Monitors

Use drive monitors to check if fans, capacitors, or other components require maintenance. Refer to Performance Life Monitors Maintenance
Monitors on page 167.

Fault Display and Troubleshooting

Refer to Drive Alarms, Faults, and Errors on page 136.

Standards Compliance

Refer to European Standards on page 246 and Refer to UL and CSA Standards on page 254 <> . C € C @ Us <

LISTED

<1> CE marking applies to 200 V class and 400 V class models only.
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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.

1R O o 2 Y 0 12
1.2  GENERAL SAFETY. ...t nssssss s ssssssss s ssssssss s 13
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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 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 P1000 series drives:

P1000 Series AC Drive Quick Start Guide (TOEPYAIP1UO1)

Read this guide first. This guide is packaged together with the product and contains basic information
required to install and wire the drive. It also gives an overview of fault diagnostics, maintenance, and
parameter settings. The purpose of this guide is to prepare the drive for a trial run with an application and
for basic operation. This manual is available for download on our documentation website,
www.yaskawa.com.

P1000 Series AC Drive Technical Manual (SIEPYAIP1UO1)

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. This manual is available for download on our documentation website,
www.yaskawa.com.
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i.2 General Safety

i.2 General Safety

€ Supplemental Safety Information

General Precautions

* The diagrams in this manual may be indicated without covers or safety shields to show details. Replace the covers or shields before
operating the drive and run the drive according to the instructions described in this manual.

* Any illustrations, photographs, or examples used in this manual are provided as examples only and may not apply to all products to
which this manual is applicable.

 The products and specifications described in this manual or the content and presentation 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.

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.

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.

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

YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide 13



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
Before servicing, disconnect all power to the equipment.

The internal capacitor remains charged even after the power supply is turned off. The charge indicator LED will extinguish
when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait for at least the time specified on the warning label,
once all indicators are OFF, measure for unsafe voltages to confirm the drive is safe prior to servicing.

Failure to comply will result in death or serious injury.

A 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.
Electrical Shock Hazard
Do not attempt to modify or alter the drive in any way not explained in this manual.
Failure to comply could result in death or serious injury.
Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
Do not allow unqualified personnel to use equipment.
Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and service must be performed only by authorized personnel familiar with installation,
adjustment and maintenance of AC drives.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Make sure the protective earthing conductor complies with technical standards and local safety regulations.

Because the leakage current exceeds 3.5 mA in models 4A0414 and larger, IEC/EN 61800-5-1 states that either the power
supply must be automatically disconnected in case of discontinuity of the protective earthing conductor or a protective
earthing conductor with a cross-section of at least 10 mm? (Cu) or 16 mm? (Al) must be used. Failure to comply may result
in death or serious injury.

Always use appropriate equipment for Ground Fault Circuit Interrupters (GFClIs).
The 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 a type B GFCI
according to IEC/EN 60755.
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.

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.
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A WARNING

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

Crush Hazard

Do not use this drive in lifting applications without installing external safety circuitry to prevent accidental dropping
of the load.

The drive does not possess built-in load drop protection for lifting applications.

Failure to comply could result in death or serious injury from falling loads.
Install electrical and/or mechanical safety circuit mechanisms independent of drive circuitry.

A CAUTION

Crush Hazard

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

NOTICE

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

Do not perform a withstand voltage test or megger test on any part of the drive.
Failure to comply could result in damage to the sensitive devices within the drive.
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.

If a fuse is blown or a Ground Fault Circuit Interrupter (GFCI) is tripped, check the wiring and the selection of the
peripheral devices.

Check for short circuits or ground faults on the secondary side of fuses and GFCls and check the wiring and the selection of
peripheral devices. Remove the cause of the problem and then turn the power supply off and on again. If the cause cannot
be identified, do not turn on the power supply or attempt to operate the equipment.

Do not restart the drive immediately operate the peripheral devices if a fuse is blown or a GFCl is tripped.

Check the wiring and the selection of peripheral devices to identify the cause. Contact your supplier before restarting the
drive or the peripheral devices if the cause cannot be identified.

Do not expose the drive to halogen group disinfectants.
Failure to comply may cause damage to the electrical components in the drive.

Do not pack the drive in wooden materials that have been fumigated or sterilized. Do not sterilize the entire package after
the product is packed.

€ General Application Precautions
B Selection

Installing a Reactor

Use an AC reactor or DC link choke in the following situations:
* to suppress harmonic current.

* to smooth peak current that results from capacitor switching.
» when the power supply is above 600 kVA.
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» when the drive is running from a power supply system with thyristor converters.
Note: A DC link choke is built in to drive models 2A0110 to 2A0415, 4A0058 to 4A1200, and 5A0041 to 5SA0242.

4000 |~ Power supply harmonics
reactor required

Power Supply

ity (KVA
Capacity ( ) 600

Reactor
unnecessary

60 400
Drive Capacity (kVA)

Figure i.1 Installing a Reactor

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

When running more than one motor in parallel from a single drive, the capacity of the drive should be larger than [total motor
rated current x 1.1].

Starting Torque

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 achieve a higher starting torque, use a larger drive or a drive and motor with larger
capacity.

Emergency Stop

During a drive fault condition, the output shuts off but the motor does not stop immediately. A mechanical brake may be
required when it is necessary to stop the motor faster than the ability of the Fast Stop function of the drive.

Options

NOTICE: The B1, B2, o, @1, @2, and @3 terminals are used to connect optional drive-specific compatible devices only. Connecting non-
Yaskawa-approved devices to these terminals may damage the drive.

Repetitive Starting/Stopping

Laundry machines, punching presses, and other applications with frequent starts and stops often approach 150% of their rated
output 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 the Mechanical Installation section for more information on installation.
Failure to comply may damage the drive due to improper cooling.

Bl Settings

Upper Limits

NOTICE: The drive is capable of running the motor up to 400 Hz. Be sure to set the upper limit for the frequency of the drive to prevent the
possible danger of accidentally operating equipment at higher than rated speed. The default setting for the maximum output frequency is
60 Hz.

DC Injection Braking
NOTICE: Excessive current during DC Injection Braking and excessive duration of DC Injection Braking can cause motor overheat.
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Acceleration/Deceleration Times

Acceleration and deceleration times are affected by the amount of torque generated by the motor, the load torque, and the
moment of inertia. 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.

B General Handling

Wiring Check

NOTICE: Do not connect power supply lines to output terminals U/T1, V/T2, or W/T3. Failure to comply will destroy the drive. Be sure to
perform a final check of all sequence wiring and other connections before turning on the power and also check for short circuits on the
control terminals, which may damage the drive.

Selecting a Circuit Breaker or Circuit Interrupter

Yaskawa recommends installing a Ground Fault Circuit Interrupter (GFCI) to the power supply side. The GFCI should be
designed for use with AC drives (e.g., Type B according to IEC 60755).

Select a Molded Case Circuit Breaker (MCCB) or GFCI with a rated current 1.5 to 2 times higher than the drive rated input
current to avoid nuisance trips caused by harmonics in the drive input current.

Magnetic Contactor Installation
WARNING! Fire Hazard. Shut off the drive with a magnetic contactor (MC) when a fault occurs in any external equipment such as braking
resistors. 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.

WARNING! 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.

Wiring
Yaskawa recommends using ring terminals on all drive models. Drive models 2A0069 to 2A0415, 4A0058 to 4A1200, and

5A0041 to 5A0242 require the use of use ring terminals 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.

€ Motor Application Precautions

B Standard Induction Motors

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 decreases 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. Figure i.2 shows the allowable load characteristics for a
Yaskawa standard motor. Use a motor designed specifically for operation with a drive when 100% continuous torque is needed
at low speeds.
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25% ED (or 15 min)
40% ED (or 20 min)
60% ED (or 40 min)

100 pamenieee :
90 o !

80—

70 — 3

Torque 60— 1
(%) 50— |

Continuous operation

36 20 60
Frequency (Hz)

Figure i.2 Allowable Load Characteristics for a Yaskawa Motor

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.

High-Speed Operation

NOTICE: Problems may occur with the motor bearings and dynamic balance of the machine when operating a motor beyond its rated speed.
Contact the motor or machine manufacturer.

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. Selecting high carrier PWM can help reduce
motor oscillation.

Take particular caution when adding a variable speed drive to an application running a motor from line power at a constant
speed. Ifresonance occurs, install shock-absorbing rubber around the base of the motor and enable the Jump frequency selection
to prevent continuous operation in the resonant frequency range.

Audible Noise

The audible noise of the motor varies based on the carrier frequency setting. However, drive current derating may be required.
When using a high carrier frequency, audible noise from the motor is comparable to the motor noise generated when running
from line power.

B Synchronous Motors

» Contact Yaskawa or a Yaskawa agent when planning to use a synchronous motor not endorsed by Yaskawa.

* Use a standard induction motor when running multiple synchronous motors simultaneously. A single drive does not have
this capability.

* A synchronous motor may rotate slightly in the opposite direction of the Run command at start depending on parameter
settings and rotor position.

» The amount of generated starting torque differs depending on the control mode and motor type. Set up the motor with the
drive after verifying the starting torque, allowable load characteristics, impact load tolerance, and speed control range.
Contact Yaskawa or a Yaskawa agent when planning to use a motor that does not fall within these specifications:

* To restart a coasting motor rotating over 200 Hz while in V/f Control, first use the Short Circuit Braking function to bring
the motor to a stop. Short Circuit Braking requires a special braking resistor. Contact Yaskawa or a Yaskawa agent for
details.

* To restart a coasting motor rotating below 200 Hz, use the Speed Search function if the motor cable is not too long. If the
motor cable is relatively long, stop the motor using Short Circuit Braking.

Specialized Motors

Multi-Pole Motor

The rated current of a multi-pole motor differs from that of a standard motor, so be sure to check the maximum current when
selecting a drive. Always stop the motor before switching between the number of motor poles. The motor will coast to stop if
a regenerative overvoltage (ov) fault occurs or if overcurrent (0C) protection is triggered.
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Submersible Motor

The rated current of a submersible motor is greater than that of a standard motor, so select the drive accordingly. Use a motor
cable large enough to avoid decreasing the maximum torque level from voltage drop caused by a long motor cable.

Explosion-Proof Motor
The motor and the drive must be tested together to be certified as explosion-proof. The drive is not designed for explosion-
proof areas.

When attaching an encoder to an explosion-proof motor, make sure the encoder is also explosion-proof. Use an insulating
signal converter to connect the encoder signal lines to the speed feedback option card.

Geared Motor

Make sure that the gear and the lubricant are rated for the desired speed range to avoid gear damage when operating at low
speeds or very high speeds. Consult with the manufacturer for applications that require operation outside the rated speed range
of the motor or gear box.

Single-Phase Motor

Variable speed drives are not designed to operate with single phase motors. Using capacitors to start the motor causes a high-
frequency current to flow to the capacitors and can damage the capacitors. A split-phase start or a repulsion start can burn out
the starter coils because the internal centrifugal switch is not activated. The drive is for use with three-phase motors only.

Motor with Brake

Take caution when using the drive to operate a motor with a built-in holding brake. If the brake is connected to the output side
of the drive, it may not release at start due to low voltage levels, so be sure to install a separate power supply for the motor
brake. Note that motors with built-in brakes tend to generate a fair amount of noise when running at low speeds.

B Notes on Power Transmission Machinery

Installing an AC drive in machinery that was previously connected directly to the power supply will allow the machine to
operate at variable speeds. Continuous operation outside of the rated speeds can wear out lubrication material in gear boxes
and other power transmission parts. Make sure that lubrication is sufficient within the entire speed range to avoid machine
damage. Note that operation above the rated speed can increase the noise generated by the machine.
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€ Drive Label Warning Example

Always heed the warning information listed in Figure i.3 in the position shown in Figure i.4.

/A WARNING

Risk of electric shock.

* Read manual before installing.

* Wait 5 minutes for capacitor
discharge after disconnecting
;])_ower supply

o conform o C€ requirements,
make sure to ground the supply
neutral for 400V class.

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

A Hot surfaces

* Top and Side surfaces may

become hot. Do not touch.

Figure i.3 Warning Information Example

Warning Label

Figure i.4 Warning Information Position

€ 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! Injury 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.
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Receiving

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

1.1 MODEL NUMBER AND NAMEPLATE CHECK........cccccciriirrrr e 22
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1.1  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.

€ Nameplate

4 N\
200/400 V Class A
r f ~N
H——{ MODEL : CIMR-PU2AQ004FAA REV:A c@us
CIC__:CIMR-PU2A0004FAA e
G — INPUT _:AC3PH 200-240V 50/60Hz 3.9A ! ND.CONTEQ
F —— OUTPUT : AC3PH 0-240V 0-400Hz 3. 5A 71488
MASS :3.3kg PRG:8500 — 1B
E—— O/N__:6W3050-0-100 VAJ123456 c E
D—— S/N__ :J0073D207410100
[ O RROUEEOR AN R0 QT QO CE LD
FILENO : E131457 1P20
¥ VASKAWAELECTRIC CORPORATION |  AssembledinUsA IROHIS'
o]
600 V Class A
e B
H—— MoDEL : CIMR-PU5A0003FAA REV:A c@us
CIC_: CIMR-PUSAQ003FAA STen
G —— INPUT__: AC3PH 500-600V 50/60Hz 3.6A ! ND.CONTEQ
F —— OUTPUT : AC3PH 0-600V 0-400Hz 2. 7A 70488
MASS  :3.4 kg PRG:8500 ——————8B
E— 0/N__:6W3050-2-100 VAJ123456 C €
D—— s/N__ :J0073D207410100
[ T AT T
FILENO : E131457 1P20
¥ YASKAWAELECTRIC CORPORATION|  AssemtiedinUsh  IROHIS
o}
- J
A — Normal Duty Amps E — Lot number
B — Software version F — Output specifications
C - Enclosure type G —Input specifications
D - Serial number H - AC drive model

Figure 1.1 Nameplate Information Example
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Drive

<1> Refer to Mechanical Installation on page 26 for differences regarding enclosure protection types and component

descriptions.

<2> Drives with these specifications do not guarantee complete protection for the environmental conditions indicated.

P1000
Series

No.

Region
Code

u

USA

CIMR -P U2 A 0021
A

B Three-Phase 200 V Class

Customized Enclosure Design
No Specifications No.| Type <1> Revision
A | Standard model A |/P00/Open Order
Type
E IP20/NEMA
No. Voltage Class Type 1
2 | 3-phase, 200-240 Vac
4 | 3-phase, 380-480 Vac N Environmental
o. .
5 | 3-phase, 500-600 Vac Specification <2>
A Standard
K Gas-resistant
M Humidity- and
dust-resistant
N Qil-resistant
S Vibration-resistant

v

Refer to the tables below

F A A

Drive Model Max. Motor Capacity kW (HP) Rated Output Current A
2A0004 0.75 (0.75) 3.5
2A0006 1.1(1) 6.0
2A0008 1.5(2) 8.0
2A0010 2203) 9.6
2A0012 3.0(3) 12
2A0018 3.7(5) 17.5
2A0021 5.5(7.5) 21
2A0030 7.5 (10) 30
2A0040 11 (15) 40
2A0056 15 (20) 56
2A0069 18.5 (25) 69
2A0081 22 (30) 81
2A0110 30 (40) 110
2A0138 37 (50) 138
2A0169 45 (60) 169
2A0211 55 (75) 211
2A0250 75 (100) 250
2A0312 90 (125) 312
2A0360 110 (150) 360
2A0415 110 (175) 415
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B Three-Phase 400 V Class

Drive Model Max. Motor Capacity kW (HP) Rated Output Current A
4A0002 0.75 (0.75) 2.1
4A0004 1.5(2) 4.1
4A0005 2.2(3) 54
4A0007 3.0(3) 6.9
4A0009 3.7(5) 8.8
4A0011 5.5(7.5) 11.1
4A0018 7.5 (10) 17.5
4A0023 11 (15) 23
4A0031 15 (20) 31
4A0038 18.5 (25) 38
4A0044 22 (30) 44
4A0058 30 (40) 58
4A0072 37 (50) 72
4A0088 45 (60) 88
4A0103 55(75) 103
4A0139 75 (100) 139
4A0165 90 (125) 165
4A0208 110 (150) 208
4A0250 132 (200) 250
4A0296 160 (250) 296
4A0362 185 (300) 362
4A0414 220 (350) 414
4A0515 250 (400-450) 515
4A0675 355 (500-550) 675
4A0930 500 (750) 930
4A1200 630 (1000) 1200

B Three-Phase 600 V Class

Drive Model Max. Motor Capacity kW (HP) Rated Output Current A
5A0003 1.5(Q2) 2.7
5A0004 2.23) 3.9
5A0006 3.7(5) 6.1
5A0009 5.5(7.5) 9
SA0011 7.5 (10) 11
5A0017 11 (15) 17
5A0022 15 (20) 22
SA0027 18.5 (25) 27
5A0032 22 (30) 32
5A0041 30 (40) 41
5A0052 37 (50) 52
SA0062 45 (60) 62
5A0077 55 (75) 77
5A0099 75 (100) 99
5A0125 90 (125) 125
5A0145 110 (150) 145
5A0192 160 (200) 192
5A0242 185 (250) 242
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2

Mechanical Installation

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

2.1 MECHANICAL INSTALLATION. ...ttt rnsssss s sss s ssss s
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2.1 Mechanical Installation

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

& Installation Environment

Install the drive in an environment matching the specifications in Table 2.1 to help prolong the optimum performance life of
the drive.

Table 2.1 Installation Environment

Environment Conditions
Installation Area Indoors

-10 °C to +40 °C (IP20/NEMA 1, UL Type 1 enclosure)

-10 °C to +50 °C (IP00/Open Type enclosure)

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 -20 to +60 °C

Install the drive in an area free from:

* oil mist and dust

» metal shavings, oil, water, or other foreign materials
* radioactive materials

Surrounding Area » combustible materials (e.g., wood)

* harmful gases and liquids

* excessive vibration

* chlorides

+ direct sunlight.

Altitude 1000 m or lower, up to 3000 m with derating
10 to 20 Hz at 9.8 m/s? (32.15 ft/s2) <>

Vibration 20 to 55 Hz at 5.9 m/s? (19.36 ft/s?) (Models 2A0004 to 2A0211, 4A0002 to 4A0165, and 5A0003 to S5A0099) or
2.0 m/s? (6.56 ft/s?) (Models 2A0250 to 2A0415, 4A0208 to 4A1200, and SA0125 to 5A0242)

Orientation Install the drive vertically to maintain maximum cooling effects.

<1> Models 4A0930 and 4A1200 are rated at 5.9 m/s? (19.36 ft/s?)

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
drive start-up, as the cover will reduce ventilation and cause the drive to overheat.

€ Installation Orientation and Spacing

NOTICE: Install the drive upright as illustrated in Figure 2.1. Failure to comply may damage the drive due to improper cooling.

Figure 2.1 Correct Installation Orientation

NOTICE: Install the drive upright as specified in the manual. Failure to comply may damage the drive due to improper cooling.
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B Single Drive Installation

Figure 2.2 shows the installation distance required to maintain sufficient space for airflow and wiring. Install the heatsink
against a closed surface to avoid diverting cooling air around the heatsink.

Side Clearance Top/Bottom Clearance

i
® ®
B B —D D
Ta
A —50 mm minimum C-120 mm minimum
B — 30 mm minimum D - Airflow direction

Figure 2.2 Correct Installation Spacing

Note: IP20/NEMA 1, UL Type 1 enclosure and IPO0/Open Type enclosure models require the same amount of space above and below the drive
for installation.

B Multiple Drive Installation (Side-by-Side Installation)
Models 2A0004 to 2A0081, 4A0002 to 4A0044, and 5SA0003 to SA0032 can take advantage of Side-by-Side installation.

When installing multiple drives into the same enclosure panel, mount the drives according to Figure 2.2 and set L.8-35,
Installation Method Selection, to 1 (Side-by-Side Mounting).

When mounting drives with the minimum clearance of 2 mm according to Figure 2.3, set parameter L8-35 to 1 while
considering derating.

Side Clearance

| Line up the tops of the drives.
Top/Bottom Clearance

2 > e

€] @
5 b
i T |
A —50 mm minimum C —2 mm minimum
B — 30 mm minimum D -120 mm minimum

Figure 2.3 Space Between Drives (Side-by-Side Mounting)

Note: Align the tops of the drives when installing drives of different heights in the same enclosure panel. Leave space between the tops and bottoms
of stacked drives for easier cooling fan replacement.
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2.1 Mechanical Installation

Remove the top protective covers of all drives as shown in Figure 2.4 when mounting [P20/NEMA 1, UL Type 1 enclosure
drives side-by-side. Refer to Top Protective Cover on page 54 to remove and reattach the top protective cover.

Figure 2.4 IP20/NEMA 1, UL Type 1 Side-by-Side Mounting in Enclosure

€ Instructions on Installation Using the Eye Bolts

Eye bolts are used to install the drive or to temporarily lift the drive when replacing it. Using the eye bolts, the drive can be
installed in an enclosure panel or on a wall. Do not leave the drive suspended by the wires in a horizontal or vertical position
for long periods of time. Do not transport the drive over long distances. Read the following precautions and instructions before
installing the drive.

WARNING! Crush Hazard. Observe the following instructions and precautions. Failure to comply could result in serious injury or death from
falling equipment.

Only use vertical suspension to temporarily lift the drive during installation to an enclosure panel. Do not use vertical suspension to transport
the drive.

Use screws to securely affix the drive front cover, terminal blocks, and other drive components prior to vertical suspension.

Do not subject the drive to vibration or impact greater than 1.96 m/s2 (0.2 G) while it is suspended by the wires.

Do not leave the drive unattended while it is suspended by the wires.

Do not attempt to flip the drive over while it is suspended by the wires.

B Horizontal Suspension of Drive Models 2A0360, 2A0415, and 4A0250 to 4A0675

To make a wire hanger or frame for use when lifting the drive with a crane, lay the drive in a horizontal position and pass a
wire through the holes of the four eye bolts.

NOTICE: Damage to Equipment. When lifting the drive, confirm that the spring washer is fully closed. Failure to comply may deform or
damage the drive when lifted.

L
YIS SIS/

A —No space between drive and C - Space between drive and washer
washer D - Spring washer open
B — Spring washer fully closed

Figure 2.5 Spring Washer
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B Vertical Suspension of Drive Models 2A0360, 2A0415, and 4A0250 to 4A1200

Models 2A0360, 2A0415, and 4A0250 to 4A0675

When vertical suspension of the drive is required in an enclosure panel, change the orientation of the eye bolts for these models
by turning the eye bolts counterclockwise 90 degrees.

Figure 2.6 Adjusting Angle of Eye Bolts

Models 4A0930 and 4A1200
When suspending models 4A0930 or 4A 1200 with wires, follow the procedure described below.

WARNING! Crush Hazard. Use an adequate length of wire to ensure a 50° or wider suspension angle as illustrated in Figure 2.8. The
maximum allowable load of the eye bolts cannot be guaranteed when the drive is suspended with the wires at angles less than 50°. Failure
to comply may result in serious injury or death from falling equipment.

1. Remove the four eye bolts from the drive side panels and fix them securely on the top panel.

Figure 2.7 Eye Bolt Repositioning

2. Pass wire through the holes of all four eye bolts.

A - Eye bolt C — Suspending angle: 50° or greater
B — Wires

Figure 2.8 Suspension Wire Angle Example
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3. Gradually take up the slack in the wires and hoist the drive after the wires are stretched tight.

4. Lower the drive when ready to install in the enclosure panel. Stop lowering the drive when it is near the floor then
begin lowering the drive again very slowly until the drive is placed correctly.
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B IP20/NEMA 1, UL Type 1 Enclosure Drives

Note: Removing the top protective cover or bottom conduit bracket from an IP20/NEMA 1, UL Type 1 enclosure drive voids NEMA 1, UL Type
1 protection while maintaining IP20 conformity.

w1 d s 2
4|> I ° o @ © ©
i
[=)
- I
— I
T 0 e-
! ® ©
i 1]
® o
Bg o © ®
T 1
L T
W @ ity 8 8 -
I
® o T2
t1
t1 B
D1 D1
w D Max.W2 w Max.W2 D
Figure 1 Figure 2
Table 2.2 Dimensions for IP20/NEMA 1, UL Type 1 Enclosure: 200 V Class
Dimensions mm (in
Drive Model | Figure (in) Wt. kg
w H D Wi [ W2 | HO | Hi1 H2 | H3 | H4 | D1 t1 t2 d (Ib)
140 | 300 | 147 | 122 260 | 248 6 40 1.5 38 5 33
2A0004F s.sh |18y | 579 | @80 | T 024 | ©76) | 029) | 450 | ©00s) | aso | 20| T | M| g3
1490 | 300 | 147 | 122 260 | 248 6 40 15 38 5 33
2A0006F (.50 | (1181 | 5.79) | 480) | T | (1024) | 9.76) | (0.24) | (1.57) | (0.06) | (1.50) | 0.20) | M5 (73
140 | 300 | 147 | 122 260 | 248 6 40 15 38 5 34
2A0008F Gsh a8y | 679 | @80y | T | 1024y | 9.76) | (0.24) | (1.57) | 0.06) | (1.50) | 0200 | MS 133
140 | 300 | 147 | 122 260 | 248 6 40 15 38 5 3.4
2A0010F G5 |18 | 579 | @80) | T | 1024y | 9.76) | (0.24) | (1.57) | (0.06) | (1.50) | 020) | M5 (75
140 | 300 | 147 | 122 260 | 248 6 40 1.5 38 5 3.4
2A0012F 65D [a18n | 679 | @so |~ 02| 076 | ©029) | 457 | 006) | as0) | 020 | T | M| @
140 | 300 | 164 | 122 260 | 248 6 40 15 55 5 38
ZA0018F ] (5.51) | (11.81) | (6.46) | 4.80) | | (1024) | 9.76) | (0.24) | (1.57) | (0.06) | 2.17) | 020) | M 82
<]>
S AGO2IF 140 | 300 | 164 | 122 - 260 | 248 6 40 15 55 5 - M5 38
(5.51) | (11.81) | (6.46) | (4.80) (1024) | (9.76) | (0.24) | (1.57) | (0.06) | 2.17) | (0.20) (8.2)
140 | 300 | 167 | 122 260 | 248 6 40 15 55 5 42
2A0030F G5 |18 | 657 | @80) | T | 1024y | 9.76) | (0.24) | (1.57) | (0.06) | 2.17) | 0200 | T M5 (93
140 | 300 | 167 | 122 260 | 248 6 40 1.5 55 5 42
2A0040F (.50 | (1181 | 657) | 480) | T | (1024) | 9.76) | (024) | (1.57) | (0.06) | 2.17) | 020) | T M5 (93)
180 | 340 | 187 | 160 300 | 284 | 79 40 15 75 5 5.9
2l (7.09) | (13.39) | (736) | (630) | | (11.81) [ (1118) | (0.31) | (1.57) | (0.06) | (2.95) | (020) | B ICEX)
20 | 400 | 197 | 192 350 | 335 | 79 50 15 78 5 9
2A0069F 8.66) | (15.75) | (7.76) | (7.56) |~ | (13.78) | (13.19) | (0.31) | (1.97) | (0.06) | (3.07) | (020) | M6 0.1
220 | 400 | 197 | 192 350 | 335 | 79 50 15 78 5 10
2A0081F 8.66) | (1575 | (2.76) | (756) |~ | (13.78) | (13.19) | (0.31) | (1.97) | (0.06) | (3.07) | 020) | M6 | 220
2 AOL10F 254 | 534 | 258 | 195 | 7.9 | 400 | 385 | 77 | 134 | 15 100 | 22 | 2286 | 23
(10.00) | (21.02) | (10.16) | (7.68) | (031) | (15.75) | (15.16) | (0.30) | (5.28) | (0.06) | (3.94) | (0.09) | (0.09) (50.7)
2 AO138F 279 | 614 | 258 | 220 | 7.9 | 450 | 435 | 77 164 100 | 22 | 2286 | 28
2 (10.98) | 24.17) | (10.16) | (8.66) | (0.31) | (17.72) | (17.13) | (030) | (6.46) | ~— | (3.94) | (0.09) | (0.09) (61.7)
2 AO169F <> 320 | 730 | 283 | 260 | 7.9 | 550 | s35 | 77 | 180 - 10 | 22 | 2286 | 41
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | (21.65) | (21.06) | (0.30) | (7.09) 433) | (0.09) | (0.09 (90.4)
S AO21IF 320 | 730 | 283 | 260 | 7.9 | 550 | 535 | 77 | 180 - 10 | 22 | 2286 | 42
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | (21.65) | (21.06) | (0.30) | (7.09) (4.33) | (0.09) | (0.09) (92.6)
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Dimensions mm (in)

Drive Model Figure Wt. kg
w H D Wi [ W2 | Ho | Hi H2 | H3 | H4 | D1 t1 t2 d (Ib)
Dimensions below are the dimensions of IP00/Open Type models after customer installation of the appropriate IP20/NEMA 1, UL Type 1 Kit.
2A0250A 456 960 330 325 7.9 28 680 12 255 B 130 33 33 M10 83
(17.95) | (37.80) | (12.99) | (12.80) | (0.31) | (27.76) | (26.77) | (0.49) | (10.04) (5.12) | (0.13) | (0.13) (183.0)
456 960 330 325 7.9 28 680 12 255 130 33 3.30 88
2A0312A 2 (17.95) | 37.80) | (12.99) | (12.80) | 0.31) | 27.76) | @6.77) | ©0.49) [(1008)| ~ | 5.12) | 013) | ©.13) | MO | (194.0)
2A0360A 194 1168 35 370 7.9 800 773 13 368 _ 130 4.6 4.6 MI12 108
(19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | (0.18) | (0.18) (238.1)
<1> Removing the top protective cover from an IP20/NEMA 1, UL Type 1 enclosure drive voids NEMA 1, UL Type 1 protection while retaining IP20
conformity.
Table 2.3 Dimensions for IP20/NEMA 1, UL Type 1 Enclosure: 400 V Class
Dimensions mm (in
Drive Model Figure (in) Wt. kg
w H D Wi [ W2 | Ho | Ht H2 | H3 | H4 | D1 t1 t2 d (Ib)
140 300 147 122 260 248 6 40 1.5 38 5 34
4A0002F G5y | (1181 | 579 | @80) |~ | (1024) | 9.76) | (0.24) | (1.57) | 0.06) | (1.50) | 0200 | T | M | (75
140 300 147 122 260 248 6 40 1.5 38 5 34
S 550 | (118D | 579) | @80) | T | (1024) | (9.76) | (024) | (1.57) | (0.06) | (1.50) | (0.20) - M5 (7.5)
140 300 147 122 260 248 6 40 1.5 38 5 34
LU 5.5 | a8 | .79 | @80y | T | 10.24)| 9.76) | 0.24) | (1.57) | (0.06) | (1.50) | (0.20) - M5 (7.5)
140 300 164 122 260 248 6 40 1.5 55 5 3.6
i LY (5.51) | (11.81) | (6.46) | 4.80) | ~ | (10.24)| 9.76) | (0.24) | (1.57) | (0.06) | 2.17) | (0.20) - M5 (7.9)
140 300 164 122 260 248 6 40 1.5 55 5 3.8
4A0009F .51y | (11.81) | (646) | 480) |~ | (1024)| 976) | (0.24) | (1.57) | 006) | @17) | w0200 | T | M | (2
1 140 300 164 122 260 248 6 40 1.5 55 5 3.8
<UL <I> | (5.51) |(11.81)| (6.46) | (4.80) | ~ | (10.24) | (9.76) | (0.24) | (1.57) | (0.06) | (2.17) | (0.20) - M5 (8.2)
140 300 167 122 260 248 6 40 1.5 55 5 4.0
s LIy 5.5 | a8 | 657 | @80y | T | 1024)| 9.76) | 0.24) | (1.57) | 0.06) | 2.17) | (0.20) - M5 9.0)
140 300 167 122 260 248 6 40 1.5 55 5 4.0
i LZELY 5.51) | a181)| 6.57) | @80) | T | 10.24)| 9.76) | 0.24) | (1.57) | (0.06) | 2.17) | (0.20) - M5 9.0)
180 340 167 160 300 284 7.9 40 1.5 55 5 5.8
4A0031F .09 | (1339 | 657 | 6300 | ~ | sy |arisy| ©31) | 157 | ©006) | @17 [ 0200 | T | M| (126
180 340 187 160 300 284 7.9 40 1.5 75 5 6.0
<ALIRRA (7.09) | (1339)| (736) | 630) | ~ | (1181 | (11.18) | (0.31) | (1.57) | (0.06) | (2.95) | (0.20) - M5 132
220 400 197 195 35 335 7.9 50 1.5 78 5 8.8
Ly ®.66) |(1575) | (776) | .68) |~ | (13.78) | (13.19) | 031) | (1.97) | 0.06) | 3.07) | (0200 | Me 1 (192
4A0058F 254 465 258 195 7.9 400 385 7.7 65 B 100 2.2 2.2 M6 23
(10.00) | (18.31) | (10.16) | (7.68) | (0.31) | (15.75) | (15.16) | (0.30) | (2.56) (3.94) | (0.09) | (0.09) (50.7)
4A0072F 279 515 258 220 7.9 450 435 7.7 65 7 100 2.2 22 M6 27
(10.98) | (20.28) | (10.16) | (8.66) | (0.31) | (17.72) | (17.13) | (0.30) | (2.56) (3.94) | (0.09) | (0.09) (59.5)
4A008SF 329 630 258 260 7.9 509 495 7.7 120 _ 105 2.2 33 M6 39
P (12.95) | (24.80) | (10.16) | (10.24) | (0.31) | (20.08) | (19.49) | (0.30) | (4.72) (4.13) | (0.09) | (0.13) (86.0)
4A0103F <> 329 630 258 260 7.9 509 495 7.7 120 _ 105 2.2 33 M6 39
(12.95) | (24.80) | (10.16) | (10.24) | (0.31) | (20.08) | (19.49) | (0.30) | (4.72) 4.13) | (0.09) | (0.13) (86.0)
4A0139F 329 730 283 260 7.9 550 535 7.7 180 B 110 2.2 2.2 M6 45
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | (21.65) | (21.06) | (0.30) | (7.09) 4.33) | (0.09) | (0.09) (99.2)
4A0165F 329 730 283 260 7.9 550 535 7.7 180 7 110 2.2 22 M6 46
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | (21.65) | (21.06) | (0.30) | (7.09) (433) | (0.09) | (0.09) (101.4)
Dimensions below are the dimensions of IP00/Open Type models after customer installation of the appropriate IP20/NEMA 1, UL Type 1 Kit.
4A0208A 456 960 330 325 7.9 28 680 12 255 7 130 33 33 MI0 87
(17.95) | (37.80) | (12.99) | (12.80) | (0.31) | (27.76) | (26.77) | (0.49) | (10.04) (5.12) | (0.13) | (0.13) (191.8)
4A0250A 194 1168 35 370 7.9 800 773 13 368 _ 130 4.6 4.6 MI2 106
, (19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | (0.18) | (0.18) (233.7)
4A0296A 194 1168 35 370 7.9 800 773 13 368 _ 130 4.6 4.6 MI12 112
(19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | (0.18) | (0.18) (246.9)
194 1168 35 370 7.9 800 773 13 368 130 4.6 4.6 117
e (19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49)| ~ 612) | ©18) | ©18) | M2 | 2579

<1> Removing the top protective cover from an IP20/NEMA 1, UL Type 1 enclosure drive voids NEMA 1, UL Type 1 protection while retaining [P20

conformity.
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Table 2.4 Dimensions for IP20/NEMA 1, UL Type 1 Enclosure: 600 V Class

Dimensions mm (in) Wt. kg
Drive Model | Figure f
w H D w1 | w2 Ho H1 H2 H3 H4 D1 t1 t2 d (Ib)
140 | 300 | 147 122 260 | 248 6 40 1.5 38 5 34
S CUEL G5 | 18| 579 | @80y | T | 024 | 976) | 024) | .57) | 0.06) | (1.50) | 020) | M5 (75
140 | 300 147 122 260 | 248 6 40 1.5 38 5 34
2 LU G5 | 18| 579 | @80y | T | 024y | 976) | 024) | 1.57) | 0.06) | (1.50) | 020) | M5 (7.5)
140 | 300 | 164 122 260 | 248 6 40 1.5 55 5 38
el (5.51) | (11.81) | (6.46) | (4.80) | | (1024)| 9.76) | 024) | (1.57) | 0.06) | @.17) | ©020) | M3 (8.2)
140 | 300 | 164 122 260 | 248 6 40 1.5 55 5 38
SA0009F (5.51) | (11.81) | (6.46) | 480) |~ | (1024) | 9.76) | 0.24) | (157 | 006) | 217) | 0200 | M5 82
1 140 | 300 | 167 122 260 | 248 6 40 1.5 55 5 4.0
L <> | 551) |a18D | 6.57) | @80) | T | @024)| 9.76) | ©024) | 1.57) | ©.06) | @.17) | 0200 | ~ M5 9.0
180 | 340 187 160 300 | 284 79 40 15 75 5 6.0
2 LUl (7.09) | 1339)| (736) | 630) | ~ |arsy|arisy| ©3n | .57 | ©06) | @95 | 0200 | ~ M5 1 13
180 | 340 | 187 160 300 | 284 79 40 1.5 75 5 6.0
Salh2h (7.09 | (1339)| (736) | 630) | |8y |arisy| ©3n | .57 | ©0.06) | @95 | 020 | ~ M5 132
220 | 400 | 197 192 35 335 79 50 1.5 78 5 8.8
SA0027F 8.66) | (15.75) | (7.76) | 7.56) |~ | (13.78) | 13.19) | ©.31) | .97 | 0.06) | 3.07) | ©20) | M6 (19.2)
220 | 400 | 197 192 35 335 79 50 1.5 78 5 8.8
S LIRPLT @8.66) | 1575 | (7.76) | 7.56) | | 13.78) | 13.19)| 031 | 1.97) | ©0.06) | G.07) | 020) | T~ M6 1 192
SAOOALF 279 | 515 | 258 | 220 7.9 450 | 435 7.7 65 j 100 22 22 M6 27
(10.98) | (20.28) | (10.16) | (8.66) | (0.31) | (17.72) | 17.13) | (0.30) | (2.56) (3.94) | (0.09) | (0.09) (59.5)
SAQOS2F 279 | 515 | 258 | 220 7.9 450 | 435 77 65 - 100 22 22 M6 27
(10.98) | (20.28) | (10.16) | (8.66) | (0.31) | (17.72) | (17.13) | (0.30) | (2.56) (3.94) | (0.09) | (0.09) (59.5)
SAO062F 5 329 | 730 | 283 | 260 7.9 550 | 535 77 180 - 110 22 22 M6 45
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | 21.65) | (21.06) | (0.30) | (7.09) (4.33) | (0.09) | (0.09) (99.2)
SAQ0TTE 329 | 730 | 283 | 260 7.9 550 | 535 7.7 180 j 110 22 22 M6 45
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | 21.65) | 21.06) | (0.30) | (7.09) 4.33) | 0.09) | (0.09) (99.2)
SA0099F 329 | 730 | 283 | 260 7.9 550 | 535 7.7 180 j 110 22 22 M6 45
(12.95) | (28.74) | (11.14) | (10.24) | (0.31) | 21.65) | (21.06) | (0.30) | (7.09) (4.33) | (0.09) | (0.09) (99.2)
Dimensions below are the dimensions of IP00/Open Type models after customer installation of the appropriate IP20/NEMA 1, UL Type 1 Kit.
SAO125A 456 | 960 | 330 | 325 7.9 28 680 12 255 - 130 33 33 | vio 87
(17.95) | (37.80) | (12.99) | (12.80) | (0.31) | (27.76) | 26.77) | (0.49) | (10.04) (5.12) | (0.13) | (0.13) (191.8)
SAOL45A 456 | 960 | 330 | 325 7.9 28 680 12 255 - 130 33 33 | o 87
, (17.95) | (37.80) | (12.99) | (12.80) | (0.31) | 27.76) | (26.77) | (0.49) | (10.04) 5.12) | 0.13) | (0.13) (191.8)
SA0192A 194 | 1168 | 35 370 7.9 800 | 773 13 368 - 130 4.6 46 | vy 106
(19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | (0.18) | (0.18) (233.7)
SA0242A 194 | 1168 | 35 370 7.9 800 | 773 13 368 - 130 4.6 46 | o 117
(19.84) | (45.98) | (13.78) | (14.57) | (0.31) | (31.50) | (30.43) | (0.51) | (14.49) (5.12) | 0.18) | (0.18) (257.9)

<1> Removing the top protective cover or bottom conduit bracket from an [IP20/NEMA 1, UL Type 1

protection while maintaining IP20 conformity.
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enclosure drive voids NEMA 1, UL Type 1
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IP20/NEMA 1, UL Type 1 Enclosure Conduit Bracket Dimensions

=
=

w w ad5 W1, W1

w1 | W1 { W2 W2
2d6 : 2d6

Qr%>ﬂ

I ”IEEEHD mm:IEI” B
| |
’%% L ]
. ] ===

a
g 8
Figure 8
Figure 7
Table 2.5 Conduit Bracket Dimensions for IP20/NEMA 1, UL Type 1
. . Dimensions mm (in) Diameter mm (in)
Drive Model Figure
w | p | w [ w2 | ws [ ws | D1 | D2 | D3 | D4 ds | de | a7
200 V Class
43 38 38 41 71 79 23 36
LU an | as | a3 16 | @8 | @D B 09 | (4 B
43 38 38 41 71 79 23 36
2 LI an | a5 | a3 16 | @8 | GD - 09 | (4 B
43 38 38 41 71 79
2A0008F ! (1.7) (1.5) (1.5) - - - (1.6 (2.8) (3.1 - - - -
43 38 38 41 71 79 23 36
2A0010F a7 (1.5) (1.5) (1.6) (2.8) 3.1 - (0.9) (1.4) -
43 56 38 41 71 79 23 36
AL IToLy an | @2 | a9 - 16 | @8 | @D B 09 | (4 ~
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Dimensions mm (in)

Diameter mm (in)

Brive Model Figure w D W1 W2 W3 w4 D1 D2 D3 D4 d5 dé d7
2A0TSE an oo |an | ~ | ~ | -~ |de|en | en| ~ | do | en | an
FAQOE an | oo | an | - - L de las lan | = | as | oo | an
2A0030F (;‘-37) (25.62) (13-§) B - - (#6) (27.13) (37 .91) - (13 .fl) (5.39) (?.37)
2AQU40F ? (12-%) (37 .%) (25-62) B B a (ﬁ) (f.‘;) (25.31) - (13 .f!) (3.39) (f_37)
2AQ0SGE av | 6o | oo | - - L an ey lan | — | do | ey | an
2A006OF an | oo | es | - - - oo | an | ey | - | an | oo | an
o <12-81) (37 -91) <26-§) - - ) (25.%» (f.i) (253) - (f .3) <§.39) (f.37)
2AOHOF ¢ w69 | a9 | on | - ~len|lan |an | ~ |es|an | -
2AVLSE s oo |69 | 69 | ae | - ~leo | an|an | - | 6o | es | an
ZOUEE CLas | | ey | oo | an | @ | @n | @y | en | as | @ | dv | av
2A011E wh | @y | eo | 0o | o | 2o | an | @n | en | ae | eo | as | eb
2402504 . 69 | o0 | 66 | 69 | an | - | e | eo | an |~ | eo | @v | de
e 6 | oo | o | ey | an | | en|en | an | " | en | en | as
2A03004 > Lo len | an | an | an ey | en | en e | - | eo | e | dr

400 V Class
Aot an las las | ~ | ~ | - ldo|es|en| =~ | oo |asn | -
A <?-37) 032) <13-§) ~ - - (f.16> (z7.§s> (37 .91> - (3.39) (13 .3) -
O <?-37> (13-85) <13-§5> - ~ - (?.16) (27.18) (37 .91) - <§.39> (13 .3) -
AT Cilan lenas | | ] - laelen | en| | wn | an | -
HAner an lenlan | ~ | ~ | - ldo|es | en| =~ | oo |asn | -
A <?-37) (25-% <13-§) ~ - - (f.16> (27.13) (37 .91) - (3.39) (13 .3) -
A <?-37> (25-62) <13-§5> ~ - - (?.16) (27.18) (37 .91) - <§.39> (13 .3) -
4A00ZIE (12.?)) (37 ~%) (25‘62) B B - (?.g) (3?‘;) (25.31) - (13 fl) (3.39) (f.37)
HA0STE 5 (12-%) (37 .%) (25.62) ) - - (f;) (f é) (25.31) - (13.3) (3.39) (?.37)
HA0038E (12-81) (37 .91) (26-£;) B - - (25.5) (5.3) (25.62) - (13 .fl) (5.39) (?.37)
AWK an | an | es | - - e | 6o | ey | | aw | o9 | an
AA00SSE . 6o | oo | an oo | | - Leo | an|an| = | o | an | co
A7 (38 -95) (39 .99) (f .16) (3.%)) - - (39 .99) (14 .37) (12 .f)) N (26.11) (12.2?) (25.1))
HAQDSSE . 6y | an | o9 | - - - oo | eo | an| ~ |eo | es| ap
4A0103F (38 -‘;) (11(-)?) (3-39) B - - (39 .99) (26.66) (12 f)) - (25})) (26.11) (12.81)
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2.1 Mechanical Installation

Drive Model | Figure Do el L (15 Diameter mm (in)

w D W1 w2 W3 W4 D1 D2 D3 D4 d5 dé d7
4AO1GSF at | an | on | 0o | do | o | an | @» | on | ao | oo | a9 | es
402084 S Lo |60 | oo |6y |an | ~ |eo|en|an| ~ | eo | a9 | ab
e o | 6o | an | an | an | ew | e | ev | eo | ~ | eo | es | an
#A0296A > 1 as | e | an | an | an | en | en | es | en | | co | en | an
AR ERAE

600 V Class

A (f~37> <13§> (13?5) _ _ B (14.16) (27.§> (37.91) B (3.39) (13.3) B
SA00F an las | as | | | - Jao|en|en| ~ | oo | as | -
SA0006F Vol iy len lan | | | | dees |an | - | oo | am | -
e (?~37) (253) (132) _ ~ B (f.l@ (27.2) <;2> ~ (5‘39) (13,3) -
A (f~37> <25-62> (13?5) _ _ B (14.16) (27.§> (37.91) B (3.39) (13.3) B
SAQITE ao | 6o | oo | - - L do | ey | en| - | ds | oo | an
SA0022E ) ao | a0 | ey | - - - L iy Loy lon | — | aw | oo | an
ST (12~81) <37-91> (263 ~ - - (25.1» (383) (25‘62> B (13‘3) (5,39) (f_37)
S0 (12~81> <37-91> (263 - - 3 (25.}» (38.3) (25.62) - (13.3) (5.39) (f.37)
SAQIE 3 (38.95) (39-99) (f.16) (3.39) - - (39.99) (f.37) (12.%) - (2641&) (fﬁ) (25.5)
SAQS2E 65 | oo | ae | oo | - ~lan | an | an| | ey | dy | eo
SAWTT Tl aw | an | en | 0o | an | @o | @an | @n | o | ae | 6o | a9 | es
SAO095F wt | @n | oo | 0o | an | o | @n | @» | ob | a9 | a0 | a9 | 29
sAp25A L@ | en | ao | an [ an | ~ |6 |an | as | ~ |ao | av | a9
SAotsA 6 | oo | ao |6y [ an | ~ | en | an | ao | — | en | e | av
SAa . o9 | oo | an | an | ab | en | en | on | eo | ~ | eo | e | an
502424 as | oo | @n | an | an | ew |6 | en | eo | ~ | eo | a9 | an

Note: Removing the top protective cover or bottom conduit bracket from an IP20/NEMA 1, UL Type 1 enclosure drive voids NEMA 1, UL Type
1 protection while maintaining IP20 conformity.
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2.1 Mechanical Installation

B IP00/Open Type Enclosure Drives

wi -
4-d e,
= - =
W1 - 8 8] CoeE O
- 2 = S [T
® = . @" @ 9 ®fe] © ®
i S
- EHHH = e
W e || = = v (|
¥ B H = = C ]
<l || S s
,;\ l=ﬂ® o ﬂ)( T D1 -
Max W2 w = Max w2 D Max W2 w Max W2 D
Figure 1 Figure 2
w1 6-d
m4yW3?W34m 12‘7 WA
° ’ w3 w4 w3 8-d ©
- 1 1 I
= = > d + + 4|
=i n 0 0 - <
il
Iz
I T
8 [T g
n iy = < 0 0 o <
G R — - > "
% g’lk d ¢ 9
T HLoeT ES L4
D1 % 1.
Max W2 w Max W2 = Max W2 w Max W2 -
Figure 3 Figure 4
Table 2.6 Dimensions for IP00/Open Type Enclosure: 200 V Class
Drive Figure Dimensions mm (in) Wt. kg
Model w H D w1 w2 H1 H2 D1 t1 t2 d (Ib)
2A0250A 450 705 330 325 10 680 12 130 33 33 M10 76
<I> (1772) | @7.76) | (12.99) | (12.80) (0.39) (26.77) (0.49) (5.12) (0.13) (0.13) (167.6)
2A0312A 450 705 330 325 10 680 12 130 33 33 MI10 80
<I> 1 (1772) | 7.76) | (12.99) | (12.80) (0.39) (26.77) (0.49) (5.12) (0.13) (0.13) (176.4)
2A0360A 500 800 350 370 10 773 13 130 4.6 4.6 MI2 98
<I> (19.69) (31.50) (13.78) (14.57) (0.39) (30.43) (0.51) (5.12) (0.18) (0.18) (216.1)
500 800 350 370 10 773 13 130 4.6 4.6 99
2ol (19.69) | (31.50) | (13.78) | (14.57) (0.39) (30.43) (0.51) (5.12) (0.18) (0.18) MI2 (218.3)
<1> Customers may convert these models to IP20/NEMA 1, UL Type 1 enclosures using an [P20/NEMA 1, UL Type 1 Kit.
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2.1 Mechanical Installation

Table 2.7 Dimensions for IP00/Open Type Enclosure: 400 V Class

Drive . Dimensions mm (in) Wt. kg
Model Figure (Ib)
ode w H D wi1 w2 w3 w4 H1 H2 D1 t1 t2 d
4A0208A 450 705 330 325 10 ) ) 680 124 | 130 33 33 | wio 79
<1> a7.72) | 27.76) | (12.99) | (12.80) | (0.39) 2677 | (049) | (.12) | ©.13) | ©.13) (174.2)
4A0250A 500 800 | 350 370 10 ) ) 773 13 130 46 46 | i 9%
<1> 19.69) | 31.50) | (13.78) | (1457 | (0.39) 3043) | 051) | .12 | ©18) | ©.18) @11.6)
|
4A0296A 500 800 | 350 370 10 ) ) 773 13 130 46 46 | gy | 102
<I> 19.69) | (31.50) | 13.78) | (1457) | (0.39) (3043) | (0.51) | (5.12) | ©18) | (0.18) (224.9)
4A0362A 500 800 | 350 370 10 ) ) 773 13 130 46 46 | gy | 107
<1> 19.69) | 31.50) | 13.78) | (1457) | (0.39) 3043) | ©051) | (.12 | ©18) | ©.18) (235.9)
500 950 | 370 370 7.9 923 13 135 46 46 125
AAI4A | 2 960y | (3740) | (1457) | (1457) | ©31) - = 63 | sy | s3n | ) | sy | M2 | 2756
670 | 1140 | 370 | 440 6 220 1110 s 150 46 46 216
peralot . [0 | @y | aasn) | 17.32) | ©024) | B66) = @0 | 059 | Gon | 018y | ©18) | M2 | @762
670 | 1140 | 370 | 440 6 220 1110 s 150 46 46 21
4A0675A 2638) | 44.88) | (1457) | (1732) | ©24) | 8.66) = @0 | 059 | Gon | 018y | ©18) | M2 | @872
AAO30A | 4 1250 | 1380 | 370 | 1110 6 330 440 | 1345 s 150 46 46 |y |54
@921y | (5433) | (1457) | @3.70) | 0.24) | (13.00) | 1732) | (52.95) | (059) | 591 | 0.18) | (0.18) (1201.5)
AA200A | 4 1250 | 1380 | 370 | 1110 6 330 440 | 1345 15 150 46 46 |y |55
@921) | (5433) | a457) | @3.70) | ©24) | (13.00) | 17.32) | 52.95) | 0.59) | 5.91) | ©.18) | 0.18) (1223.6)

<I> Customers may convert these models to IP20/NEMA 1, UL Type 1 enclosures using an IP20/NEMA 1, UL Type 1 Kit.

Table 2.8 Dimensions for IP00/Open Type Enclosure: 600 V Class

Drive . Dimensions mm (in) Wt. kg
Figure Ib
Model w H D w1 w2 w3 w4 H1 H2 D1 t1 t2 d (Ib)
5A0125A 450 705 330 325 10 - - 680 124 130 33 33 M0 79
<> 17.72) | 27.76) | (12.99) | (12.80) | (0.39) 2677 | (049 | .12) | 0.13) | (0.13) (174.2)
5A0145A 450 705 330 325 10 - - 680 124 130 33 33 MI0 79
<> (17.72) | 27.76) | (12.99) | (12.80) | (0.39) 2677) | 049 | .12) | ©.13) | (0.13) (174.2)
1
5A0192A 500 800 350 370 10 - - 773 13 130 46 4.6 M2 107
<> (19.69) | (31.50) | (13.78) | (14.57) | (0.39) (3043) | (051 | (.12) | 0.18) | (0.18) (235.9)
5A0242A 500 800 350 370 10 - - 773 13 130 4.6 4.6 M2 107
<1> (19.69) | (31.50) | (13.78) | (14.57) | (0.39) (3043) | (051 | 5.12) | (0.18) | (0.18) (235.9)

<I> Customers may convert these models to IP20/NEMA 1, UL Type 1 enclosures using an IP20/NEMA 1, UL Type 1 Kit.
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IP20/NEMA 1, UL Type 1 Kit Selection

Customers may convert IP00/Open Type models to IP20/NEMA 1, UL Type 1 enclosures. Refer to Table 2.9 to select the
appropriate [IP20/NEMA 1, UL Type 1 Kit when performing the conversion.

Contact a Yaskawa representative for [IP20/NEMA 1, UL Type 1 Kit availability for IPO0/Open Type models not listed.
Table 2.9 IP20/NEMA 1, UL Type 1 Kit Selection

IP00/Open Type

Drive Model IP20/NEMA 1, UL Type 1 Kit Code Comments

2A0250A
2A0312A
2A0360A
4A0208A
S0 Refer to IP20/NEMA 1, UL Type 1 Enclosure

4A0296A 100-054-504 Drives on page 31 for drive dimensions with the
IP20/NEMA 1, UL Type 1 Kit installed.

100-054-503

4A0362A
SA0125A

100-054-503
5A0145A
5A0192A

100-054-504
SA0242A

YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide 39

m Mechanical Installation



2.1 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.
3.1 STANDARD CONNECTION DIAGRAM........ccottteerirrrrrennnrr e rrenssss e rrnnnsssssessnnnsses 42
3.2 MAIN CIRCUIT CONNECTION DIAGRAM.......cccoiitiriteirrres e rres e rens e sens s rensssennes 45
3.3 TERMINAL COVER........e i irrteess s s s s s s s s emns s s s nnn s s s s s s nmn s s s s e nmnn s s e e nnnnnsas 49
3.4 DIGITAL OPERATOR AND FRONT COVER.......cccoiitmmiirrrenirreer e reesn s renas e ennes 51
3.5 TOP PROTECTIVE COVER........oteiirieiireecirrenssres s sseasssrnass s nas s s snss s snnnsssennsssnnnes 54
3.6 MAIN CIRCUIT WIRING......ccoiiiiteecirrrrceis s s nesss s s sssnss s s s s smnsssssrsnnsssssessnnsssssrennnnsns 55
3.7 CONTROL CIRCUIT WIRING........cccciiiiemuirirrensrirrnnsssrrnnsssersnsssssrsnnssssssnnssssesnnnses 67
3.8 CONTROL I/O CONNECTIONS. ...ttt rreassreas s rsns s s snss s s sns s senns s semnsssennes 72
3.9 CONNECT TO A P ...ttt s s s s s e s s emas s s s nmn s s s e s e nmn s s e s e nmn s s e e e nnnnnnas 75
3.10 WIRING CHECKLIST.....cceuiiiitieiiiirreerrsrresss s s rsnssss e s s ensss s rssnsssssssnnsssssrsnnsssssssnnnnses 76
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3.1 Standard Connection Diag_jram

3.1 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 79 for instructions on operating the drive.

NOTICE: /nadequate 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),
480 Vac maximum (400 V class), 600 Vac maximum (600 V class).

NOTICE: 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 duty motor. Failure to comply could lead to motor insulation breakdown.

NOTICE: Do not connect AC control circuit ground to drive enclosure. Improper drive grounding can cause control circuit malfunction.
Note: The minimum load for the relay outputs M1-M2, M3-M4, MA-MB-MC, and MD-ME-MF is 10 mA.
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3.1 Standard Connection Diagram

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

12-Pulse Rectification

DC link choke<1>

(option)
Ugremg X
; ; P <3 Braking resistor
}Jumperi : ! (option)<2>
& o—©
+2 +1 B1 B2

P1000 Drive
(Contror Gt ) <3>

Option board
connectors

Main F
Treetrase | swien_Fuse
R —
200t0 600V _ 7 — EMC SiL2
50/60 Hz -~ — Filt
— fiter TIL3

(Dependingon T ——_~ —
model capacity)

Models 4A0930 and 4A1200

are compatible with Forward Run / Stop S1

Multi-function
digital inputs
(default setting)

Reverse Run / Stop

CN5-C

External fault

CN5-B

Fault reset

u/m
VIT2
WIT3®

Multi-speed step 1

Terminal board
jumpers and switches

Multi-speed step 2

Jog speed

External Baseblock

] " Selection

p 0§ 8§00

Jumper S5

1 Selection

Sink / Source mode
selection wire link
(default: Sink) <4>

Multi-function
analog/pulse
train inputs

<6>

DIP Switch S2
Term. Res. On/Off

O JV Jumper S1
A1/A2/A3 Volt./Curr.
@] ¢ @)

i ¥ AM/FM Volt./Curr.

RP

2ka

+V

A1

—
L

A2

L

I DIP
® Rt i Switch 82
/ R- l J><9>
MEMOBUS/Modbus comm. N
RS-422/RS-485 R S+
max. 115.2 kBps | |s-
N
IG N
+24 Vdc 4 24V
Transducer
Supply SN

I

A3
| AC

T

+24 'V <5>

Shield ground terminal
Pulse Train Input (max 32 kHz)

Power supply +10.5 Vdc, max. 20 mA

Analog Input 1 (Frequency Reference Bias)
0 to +/-10Vdc (20 kQ)
4 t0 20 mA (250 Q) / 0 to 20 mA (250 Q)

Analog Input 2 (Frequency Reference Bias)
0 to +10Vdc (20 kQ)
4 t0 20 mA (250 Q) / 0 to 20 mA (250 Q) <7>

Analog Input 3 (Aux. Frequency Reference)

0 to +/-10Vdc (20 kQ)

4 to 20 mA (250 Q) / 0 to 20 mA (250 Q) <8>
ov Note: When A1 & A3 using current input
Resolution = 10 bit plus sign

Termination resistor
(120 Q, 1/2 W)

(max. 150 mA) —

@ shielded line zgﬁ twisted-pair shielded line (O control circuit terminal

[ N D N

Fault output

250 Vac, max. 1A
30 Vdc, max 1A
(min. 5 Vdc, 10 mA)

Multi-function relay output (Speed Agree H2-03)
250 Vac, max. 1A

30 Vdc, max 1 A

(min. 5 Vdc, 10 mA)

Multi-function relay output (During Run H2-01)
250 Vac, max. 1A

30 Vdc, max 1A

(min. 5 Vdc, 10 mA)

Multi-function relay output (Zero Speed H2-02)
250 Vac, max. 1A

30 Vdc, max 1A

(min. 5 Vdc, 10 mA)

Multi-function analog output 1

+| (Output frequency)
-10 to +10 Vdc (2mA)
or4to20 mA <10>

Tt

M

Multi-function analog output 2
AM u (Output current)

—

-10 to +10 Vdc (2mA)
or4to 20 mA <10>

@ main circuit terminal

Figure 3.1 Drive Standard Connection Diagram (example: model 2A0040)

<1> Remove the jumper when installing a DC link choke. Models 2A0110 to 2A0415 and 4A0058 to 4A1200 come with a built-in
DC link choke.
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3.1 Standard Connection Diag_jram

<2> SetL8-55to 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. Leaving L8-55 enabled may cause a braking resistor fault (rF). Additionally, disable Stall
Prevention (L3-04 = 0) when using an optional regenerative converter, regenerative or braking units, or dynamic braking option.
Leaving If L3-04 enabled may prevent the drive from stopping within the specified deceleration time.

<3> Supplying power to the control circuit separately from the main circuit requires 24 V power supply (option).

<4> 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.

<5> This voltage source supplies a maximum current of 150 mA.

<6> The maximum output current capacity for the +V terminal on the control circuit is 20 mA. Never short terminals +V and AC, as
it can cause erroneous operation or damage the drive.

<7> Setjumper S1 to select between a voltage or current input signal to terminal A2. The default setting is for current input.

<8> Setjumper S1 to select between a voltage or current input signal to terminal A1 and A3. The default setting is for voltage input.

<9> Set DIP switch S2 to the ON position to enable the termination resistor in the last drive in a MEMOBUS/Modbus network.

<10> Monitor outputs work with devices such as analog frequency meters, ammeters, voltmeters, and wattmeters. They are not
intended for use as a feedback-type signal.

<11> Use jumper S5 to select between voltage or current output signals at terminals AM and FM. Set parameters H4-07 and H4-08
accordingly.

<12> Self-cooling motors do not require the same wiring necessary for motors with cooling fans.

WARNING! Sudden Movement Hazard. Do not close the wiring for the control circuit unless the multifunction input terminal parameters are
properly set. Improper sequencing of run/stop circuitry could result in death or serious injury from moving equipment.

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. When programmed for 3-Wire control, a momentary
closure on terminal S1 may cause the drive to start.

WARNING! Sudden Movement Hazard. When using a 3-Wire sequence, set the drive to 3-Wire sequence prior to wiring the control terminals
and set parameter b1-17 to O so the drive will not accept a Run command at power up (default). If the drive is wired for a 3-Wire sequence
but set up for a 2-Wire sequence (default), and parameter b1-17 is set to 1 so the drive accepts a Run command at power up, the motor
will rotate in reverse direction at drive power up and may cause injury.

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before executing the application preset
function. Executing the application preset function or setting A1-03 # 0 will change the drive I/O terminal functions and may cause unexpected
equipment operation. Failure to comply may cause death or serious injury.

NOTICE: When using the automatic fault restart 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 restart (L5-02 = 0, default). Failure to comply will prevent the automatic fault restart function
from working properly.
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3.2 Main Circuit Connection Diagram

3.2 Main Circuit Connection Diagram

Refer to diagrams in this section 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.

NOTICE: Route motor leads U/T1, V/T2 and W/T3 separate from all other leads to reduce possible interference and noise related issues.
Failure to comply may result in abnormal operation of drive and nearby equipment.

€@ Three-Phase 200 V Class Models 2A0004 to 2A0081
Three-Phase 400 V Class Models 4A0002 to 4A0044
Three-Phase 600 V Class Models 5A0003 to 5A0032

B1 B2

3%

Current
sensor

OUIT1
OVIT2
QWIT3

Control
8@% Gate board 4 Yoard [ Operator

Figure 3.2 Connecting Main Circuit Terminals

€@ Three-Phase 200 V Class Models 2A0110, 2A0138
Three-Phase 400 V Class Models 4A0058, 4A0072
Three-Phase 600 V Class Models 5A0041, 5A0052

B1 B2

&

&1

Current
sensor

RIL1O
S/L2
TIL3O

O U/m
O VIT2
O WIT3

Control | | Operator

Gate board board

r?

Figure 3.3 Connecting Main Circuit Terminals
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3.2 Main Circuit Connection Diagram

@ Three-Phase 200 V Class Models 2A0169 to 2A0211
Three-Phase 400 V Class Models 4A0088 to 4A0139
Three-Phase 600 V Class Models 5A0062 to 5A0099

@3

Current
sensor

. oOum
1 \ K} OVIT2
p OWIT3

Control
Gate boardH— board — Operator

Figure 3.4 Connecting Main Circuit Terminals

@ Three-Phase 200 V Class Models 2A0250 to 2A0415
Three-Phase 400 V Class Models 4A0165 to 4A0675
Three-Phase 600 V Class Models 5A0125 to 5A0242

@3

Current
sensor

y OUrT1
1® \ K} OVIT2
3 OWT3

Control
Gate board [ board |l Operator

Figure 3.5 Connecting Main Circuit Terminals
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3.2 Main Circuit Connection Diagram

€@ Three-Phase 400 V Class Models 4A0930, 4A1200

@3

Current
sensor

! OUIT1
1® | E} OVIT2
q OWIT3

Control
board

Gate board t— Operator

Figure 3.6 Connecting Main Circuit Terminals

Note: Models 4A0930 and 4A 1200 are compatible for operation with 12-pulse rectification. Refer to 12-Pulse Rectification on page 47 for
details.

€ 12-Pulse Rectification

B Removing the Jumper

Models 4A0930 and 4A1200 are compatible for operation with 12-pulse rectification. Operation with 12-pulse rectification
requires the user to separately prepare a 3-winding transformer for the power supply. Contact Yaskawa or your nearest sales
representative for transformer specifications.

WARNING! Fire Hazard. Failure to remove jumpers shorting the power supply terminals on the main circuit when operating with 12-pulse
rectification may cause death or serious injury by fire.

Bl Application Notes

Models 4A0930 and 4A 1200 are shipped from the factory with jumpers short-circuiting terminals R/L1-R1/L11, S/L2-S1/
L21, and T/L3-T1/L31.

Remove M5 screws and jumpers as shown in Figure 3.7 to operate with 12-pulse rectification.
:

i

Jumper == "‘ ==

S1/L.21
R1/L11
T1/L31

Figure 3.7 Removing the Jumper
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3.2 Main Circuit Connection Diagram

B Connection Diagram

48

Braking Resistor Unit

(option)
©— Braking Unit

G? ,,,,,, ﬁ)} (option)
R (O e (O
! ®3 o

Figure 3.8 Connecting Main Circuit Terminals
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3.3 Terminal Cover

3.3 Terminal Cover

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

€ Models 2A0004 to 2A0081, 4A0002 to 4A0044, 5A0003 to 5A0032 (IP20/NEMA 1, UL Type
1 Enclosure)

B Removing the Terminal Cover
1. Loosen the terminal cover screw using a #2 Phillips screwdriver. Screw sizes vary by drive model.

S

Figure 3.10 Removing the Terminal Cover on an IP20/NEMA 1, UL Type 1 Enclosure Drive

B Reattaching the Terminal Cover

Power lines and signal wiring should pass through the opening provided. Refer to Wiring the Main Circuit Terminal on
page 66 and Wiring the Control Circuit Terminal on page 70 for details on wiring.

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

Figure 3.11 Reattaching the Terminal Cover on an IP20/NEMA 1, UL Type 1 Enclosure Drive

<1> Connect the ground wiring first, then the main circuit wiring, and finally the control circuit wiring.
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3.3 Terminal Cover

€ Models 2A0110 to 2A0250, 4A0208 to 4A0675, and 5A0125 to 5A0242 (IP00/Open Type
Enclosure)

B Removing the Terminal Cover
1. Loosen the screws on the terminal cover, then pull down on the cover.

Note: The terminal cover and the number of terminal cover screws differ depending on the drive model.

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.

Figure 3.12 Removing the Terminal Cover on an IP00/Open Type Enclosure Drive

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

Figure 3.13 Removing the Terminal Cover on an IP00/Open Type Enclosure Drive

B Reattaching the Terminal Cover

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 66 and Wiring the Control Circuit Terminal on page 70 for details on wiring.

Figure 3.14 Reattaching the Terminal Cover on an IP00/Open Type Enclosure Drive

<1> Connect the ground wiring first, then the main circuit wiring, and finally the control circuit wiring.
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3.4 Digital Operator and Front Cover

3.4 Digital Operator and Front Cover

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

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

€ Removing/Reattaching the Digital Operator
B Removing the Digital Operator

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

Figure 3.15 Removing the Digital Operator

B Reattaching the Digital Operator

Insert the digital operator into the opening in the top cover while aligning it with the notches on the left side of the opening.
Next, press gently on the right side of the operator until it clicks into place.

5

Figure 3.16 Reattaching the Digital Operator

€ Removing/Reattaching the Front Cover

B Removing the Front Cover
Models 240004 to 240081, 440002 to 440044, and 540003 to 540032

After removing the terminal cover and the digital operator, loosen the screw that affixes the front cover (models
2A0056, 4A0038, 5A0022, and 5A0027 do not use a screw to affix the front cover) . Pinch in on the tabs found on each side
of the front cover, then pull forward to remove it from the drive.

Figure 3.17 Remove the Front Cover (2A0004 to 2A0081, 4A0002 to 4A0044, and 5A0003 to 5A0032)

Models 240110 to 240415 and 440058 to 441200
1. Remove the terminal cover and the digital operator.
2. Loosen the installation screw on the front cover.
3. Use a straight-edge screwdriver to loosen the hooks on each side of the cover that hold it in place.
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3.4 Digital Operator and Front Cover

fle
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Hook d Hook
r hl
Front cover O° L= .-l Free hooks on both 4
installation screw © ® sides of the cover
® 2 ) ® @
= [=]
B €

Figure 3.18 Remove the Front Cover (2A0010 to 2A0415 and 4A0058 to 4A1200)

4. Unhook the left side of the front cover then swing the left side towards you as shown in Figure 3.19 until the cover
comes off.

Figure 3.19 Remove the Front Cover (2A0010 to 2A0415 and 4A0058 to 4A1200)
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3.4 Digital Operator and Front Cover

B Reattaching the Front Cover

Models 240004 to 240081, 440002 to 440044, and 540003 to 540032

Reverse the instructions given in Remove the Front Cover (240004 to 240081, 440002 to 440044, and 540003 to 540032)
on page 51 to reattach the front cover. Pinch inwards on the hooks found on each side of the front cover while guiding it back

into the drive. Make sure it clicks firmly into place.
Models 240110 to 240415 and 440058 to 441200
1. Slide the front cover so the hooks on the top connect to the drive.

Figure 3.20 Reattach the Front Cover (2A0110 to 2A0415 and 4A0058 to 4A1200)

2. After connecting the hooks to the drive, press firmly on the cover to lock it into place.
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3.5 Top Protective Cover

3.5 Top Protective Cover

Drive models 2A0004 to 2A0081, 4A0002 to 4A0044, and SA0003 to 5SA0032 are designed to IP20/NEMA 1, UL Type 1
specifications with a protective cover on the top. Removing this top protective cover or the bottom conduit bracket from an
IP20/NEMA 1, UL Type 1 enclosure drive voids the NEMA 1, UL Type 1 protection while maintaining IP20 conformity.

4 Removing the Top Protective Cover
Insert the tip of a straight-edge screwdriver into the small opening located on the front edge of the top protective cover. Gently
apply pressure as shown in the figure below to free the cover from the drive.

Note: Removing the top protective cover or the bottom conduit bracket from an IP20/NEMA 1, UL Type 1 enclosure drive voids the NEMA 1,
UL Type 1 protection while maintaining IP20 conformity.

Figure 3.21 Removing the Top Protective Cover

€ Reattaching the Top Protective Cover

Insert the two small protruding hooks on the rear side of the top protective cover into the provided mounting holes near the
back of the drive, then press down on the front side of the top protective cover to fasten the cover into place.

Protective Cover
Mounting Holes

Figure 3.22 Reattaching the Protective Cover
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3.6 Main Circuit Wiring

3.6 Main Circuit Wiring

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

NOTICE: 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.

Refer to Input Fuse Installation on page 258 for details on fuse selection.

€ Main Circuit Terminal Functions

Table 3.1 Main Circuit Terminal Functions

Terminal Type
200V 2A0004 to 2A0169 to
Class 2A0081  |2A0110,2A0138  ™5,0415 -
400 V : 4A0002 to 4A0088 to Function Page
Class Drive Model 4A0044 4A0058, 4A0072 4A0675 4A0930, 4A1200
600 V 5A0003 to 5A0062 to
Class 5A0032  |SA0041,5A00521 550747 -
R/L1 .
S/L2 Main circuit power supply input dCrci);lgects line power to the
T/L3
R1-L11 Connects line power to the
S1-L21 drive #
Main circuit power Remove the shorting bars
Not available supply in utp connecting R/L1-R1/L11,
Pply 1np S/L2-S1/L21, T/L3-T1/L31
T1-L31 .
when using 12-pulse
rectification.
U/T1
VIT2 Drive output Connects to the motor 43
W/T3
B1 Available for connecting a
Braking resistor Not available braking resistor or a braking -
B2 resistor unit option
D2 DC link choke Not available
o1 connection
(@1, 92)
(remove the For connecting:
}S,homng bar DC power supply * the drive to a DC power
etween input * DC power supply input (&1, ©) supply -
) @1 and ©2) (®1, 0) ] i ) . d i braki .
’  Braking unit connection (®3, ©) ynamic braking options
DC power « 2 DC link chok
supply input a 1k choke
(®1,0)
®3 Not available
For 200 V class: 100 Q or less
@ For 400 V class: 10 Q or less Grounding terminal 65
For 600 V class: 10 Q or less

Note:

Use terminals B1 and © when installing a CDBR-type braking unit on drives with built-in braking transistors (Models 2A0004 to 2A0138,
4A0002 to 4A0072, and 5A0003 to 5A0052).

Wiring Fuses for Models 4A0930 and 4A1200

NOTICE: If a fuse is blown or an Ground Fault Circuit Interrupter (GFCI) is tripped, check the wiring and the selection of peripheral devices
to identify the cause. Contact Yaskawa before restarting the drive or the peripheral devices if the cause cannot be identified.

Install a fuse on the input side to protect drive wiring and prevent other secondary damage. Wire the fuse so that leakage
current in the upper controller power supply will trigger the fuse and shut off the power supply.

Select the appropriate fuse from Table 3.2.
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3.6 Main Circuit Wiring_j

Table 3.2 Input Fuses for Models 4A0930 and 4A1200

Volt Selection Input Fuse (Example)
oltage
Claad®|  Model Pre-arc . Pre-arc
Input Voltage Current Model Manufacturer Rating 2 (A2
9 12t (A2s) 12t (A2s)
4A0930 CS5F-1200 Fuji Electric  |AC500 V, 1200 A| 276000
4A1(;9301With 480V 1500 A 13410000000050 FWH-1200A Bussman  [AC500 V, 1200 A -
Three | 1 ectification FWH-1000A | Bussman |AC500V, 1000 A -
40010 V | 4A1200 CS5F-1500 Fuji Electric  |AC500 V, 1500 A| 351000
B T4A1200 with 32000010 [ FWH-1600A | Bussman |AC500V, 1600 A -
1200 480 V 1500 A 4100000
rectiboation FWH-1200A | Bussman  |ACS00V, 1200 A -

€ Protecting Main Circuit Terminals
B Insulation Caps or Sleeves

Use insulation caps or sleeves when wiring the drive with crimp terminals. Take particular care to ensure that the wiring does
not touch nearby terminals or the surrounding case.
B Insulation Barrier

Insulation barriers are packaged with drive models 4A0414 through 4A 1200 to provide added protection between terminals.
Yaskawa recommends using the provided insulation barriers to ensure proper wiring. Refer to Figure 3.23 for instructions on
placement of the insulation barriers.

Insulation Barrier

Figure 3.23 Installing Insulation Barriers
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3.6 Main Circuit Wiring

€ Main Circuit 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 (ND) using 75 °C 600 Vac vinyl-sheathed wire assuming ambient
temperature within 40 °C and wiring distance less than 100 m.

2. Terminals +1, +2, +3, —, B1 and B2 are for connecting optional devices such as a DC link choke or braking resistor. 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 (€/km) x wire length (m) x current (A) x 1073
 Refer to instruction manual TOBP C720600 00 for braking transistor option or braking resistor option wire gauges.
» Use terminals +1 and — when connecting a regenerative converter or a regen unit.

NOTICE: Do not connect a braking resistor to terminals +1 or —. Failure to comply may cause damage to the drive circuitry.

» Use terminals B1 and — when installing a CDBR-type braking unit on drives with built-in braking transistors (models 2A0004
to 2A0138, 4A0002 to 4A0072, and SA0003 to 5SA0052).

* Refer to UL Standards Compliance on page 254 for information on UL compliance.

Yaskawa recommends using closed-loop crimp terminals on all drive models. To maintain UL/cUL approval, UL Listed
closed-loop crimp terminals are specifically required when wiring the drive main circuit terminals on models 2A0110 to
2A0415,4A0058 to 4A1200, and 5SA0041 to 5A0242. Use only the tools recommended by the terminal manufacturer for
crimping.Refer to Closed-Loop Crimp Terminal Size on page 254 for closed-loop crimp terminal recommendations.

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

B Three-Phase 200 V Class
Table 3.3 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

Termina S | gpenn | e | e
R/L1, S/L2, T/L3 14 1410 10
2A0004 U/T1, V/IT2, W/T3 14 14 to 10
gﬁgggg S, &1, 82 - 141010 M4 (1(1)% o 1'3543)
2A0010 BI, B2 - 141010
D 10 <I> 14 to0 10
R/LL, S/L2, T/L3 12 1410 10
U/TL, V/T2, W/T3 14 1410 10
2A0012 o, 81, ®2 - 141010 M4 (1(1)% . ié§3)
Bl, B2 - 1410 10
&) 10 <I> 14 to 10
R/L1, S/L2, T/L3 10 1210 10
U/T1, V/T2, W/T3 10 1410 10
2A0018 o, 0l, ®2 - 141010 M4 (1(1)% o 1'3543)
B1, B2 - 141010
D 10 <I> 14 to0 10
R/LL, S/L2, T/L3 10 1210 10
UIT1, V/T2, W/T3 10 1210 10
2A0021 e, 81, ®2 - 121010 M4 (1(1)% o ié?s)
Bl, B2 - 1410 10
D 10 <> 12t0 10
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3.6 Main Circuit Wiring

q ; Recomm. Gauge Wire Range Screw Tightening Torque
Drive Model Uil AWG, kemil AWG, kemil Size N'm (Ib.in.)
R/LI, S/L2, T/L3 8 100 6
UITL, V/T2, W/T3 8 100 6 e 211023
- 18.6 10 20.4
NI o, 8l,®2 10t0 6 ( )
BI, B2 - 141010
201025
<2>
S 8 10to8 M> (17.7 t0 22.1)
R/LI1, S/L2, T/L3 6 8106
U/T1, V/T2, W/T3 8 8to6 M4 21t02.3
- 18.6 to 20.4
2A0040 S, &1, 82 6 ( )
BI, B2 - 1210 10
201025
<2>
S 8 10to8 M5 (7.7 t0 22.1)
R/LI, S/L2, T/L3 4 6104
541060
UITL, V/T2, W/T3 4 6104 M6 @853
o, 01,82 - 6t04
2A0056
27103.0
BI, B2 - 100 6 M5 23910366)
5410 6.0
S 6 8106 M6 (47.8 t0 53.1)
R/LI, S/L2, T/L3 3 4103
9910 11.0
UITL, V/T2, W/T3 3 4103 M8 (87,6107
o, o1, ®2 - 4103
2A0069
27103.0
- .9 to 26.
BI, B2 8106 M5 23910366)
5410 6.0
&) 6 6to4 M6 (@78 1053.1)
R/LI, S/L2, T/L3 2 3102
9910 11.0
UITL, V/T2, W/T3 2 3t02 M8 60974
o, 1, ®2 - 3t02
240081
27103.0
- .9 to 26.
BI, B2 6 M5 2391066)
5.4106.0
S 6 6to4 M6 (47.8 0 53.1)
R/LI, S/L2, T/L3 1/0 3t01/0
UITL, V/T2, W/T3 1/0 30 1/0
9to 11
] —
2A0110 o,8 2to0 1/0 M8 (79.7 t0 97.4)
BI, B2 - 6t01/0
D 6 6to4
R/LI, S/L2, T/L3 200 110200
U/TI, V/T2, W/T3 200 110 2/0 o 18 t0 23
- 159 t0 204
o e, ol 1/0 to 3/0 ( )
BI, B2 _ 4102/0
9to 11
S 4 4 M8 (79.7 to 97.4)
R/LI1, S/L2, T/L3 4/0 2/0 to 4/0
UITL, V/T2, W/T3 4/0 3/0 to 4/0
18 t0 23
] —
2A0169 e,8 1t04/0 M10 (159 t0 204)
®3 _ 1/0 to 4/0
@ 4 4102
R/LI, /L2, T/L3 1/0 x 2P 1/0 to 2/0
U/TL, V/T2, W/T3 1/0 x 2P 1/0 t0 2/0
18023
o, ol _ 1104
240211 : 04/0 MI10 (159 to 204)
®3 - 1/0 to 4/0
(@) 4 4t0 1/0
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3.6 Main Circuit Wiring

: : Recomm. Gauge Wire Range Screw Tightening Torque
Drive Model Terminal AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/L1, S/L2, T/L3 3/0 x 2P 3/0 to 300
32 to 40
U/T1, V/IT2, W/T3 3/0 x 2P 3/0 to 300 MI12 (283 to 354)
o, @1 - 3/0 to 300
2A0250
18 to 23
@3 - 2 to 300 M10 (159 to 204)
32 to 40
D 3 3 10 300 MI2 (283 10 354)
R/L1, S/L2, T/L3 4/0 x 2P 3/0 to 300
32 to 40
U/T1, V/T2, W/T3 3/0 x 2P 3/0 to 300 Mi12 (283 to 354)
o, @l - 3/0 to 300
2A0312
18 to 23
@3 - 3/0 to 300 M10 (159 to 204)
32 to 40
& 2 2 t0 300 M12 (283 10 354)
R/L1, S/L2, T/L3 250 x 2P 4/0 to 600
32 to 40
U/T1, V/T2, W/T3 4/0 x 2P 4/0 to 600 MI12 (283 t0 354)
o, @l - 250 to 600
2A0360
18 to 23
a3 - 3/0 to 600 M10 (159 to 204)
32 to 40
D 1 1t0 350 M12 (283 to 354)
R/L1, S/L2, T/L3 350 x 2P 250 to 600
32 to 40
U/T1, V/IT2, W/T3 300 x 2P 300 to 600 M12 (283 to 354)
o, ®1 - 300 to 600
2A0415
18 to 23
o3 - 3/0 to 600 M10 (159 t0 204)
32 to 40
D 1 1t0 350 MI2 (283 10 354)
<1> Install a GFCI when using this wire gauge in accordance with IEC/EN 61800-5-1.
<2> [Install a GFCI, or use 10 mm? (AWG 8) copper wire when using this wire gauge in accordance with IEC/EN 61800-5-1.
Note: When connecting peripheral devices or options to terminals ©, ®1, ®3, B1, and B2, refer to the instruction manual for each device. For

more information, contact Yaskawa or your nearest sales representative.

B Three-Phase 400 V Class

Table 3.4 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)

. : Recomm. Gauge Wire Range Screw Tightening Torque
ik el el AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/L1, S/L2, T/L3 14 141010
U/T, V/T2, W/T3 14 1410 10
4A0002 12t0 1.5
o, 01, ®2 - 1410 10
4A0004 i 0 Mé (10.6 t0 13.3)
BI, B2 - 1410 10
@ 12 <I> l4to0 12
R/LL, S/L2, T/L3 14 1410 10
U/TL, V/T2, W/T3 14 1410 10
4A0005 L2t 1s
4A0007 o, @1, ®2 - 141010 M4 2t
4A0009 (10.6 to 13.3)
Bl, B2 - 141010
D 10 <I> 140 10
R/L1, S/L2, T/L3 12 141010
U/T1, V/T2, W/T3 14 141010
12t0 1.5
o, @1, ®2 - 1410 10
4A0011 ,®1, ° M4 (10.6 to 13.3)
BI, B2 - 1410 10
@ 10 <I> 14t0 10
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3.6 Main Circuit Wiring

q ; Recomm. Gauge Wire Range Screw Tightening Torque
Drive Model Terminal AWG, kemil AWG, kemil Size N'm (Ib.in.)
R/LI, S/L2, T/L3 10 12106
U/TI, V/T2, W/T3 10 1206 e 211023
- 18.6 to 20.4
4A0018 S, 81, &2 12106 ( )
BI, B2 - 1210 10
201025
<I>
S 10 141010 M5 (17.7 t0 22.1)
R/LI1, S/L2, T/L3 10 100 6
U/TI, V/T2, W/T3 10 100 6 w 211023
- 18.6 to 20.4
4A0023 6, 81, &2 12106 ( )
BI, B2 - 120 10
201025
<I>
@ 10 12to 10 M5 (17710 22.1)
R/LI, S/L2, T/L3 8 8106
3.6104.0
U/TI, V/T2, W/T3 8 100 6 (318 10 35.4)
e, ®l,®2 - 10t0 6 M5
4A0031
BI, B2 - 10t08 27103.0
(23.9 0 26.6)
5410 6.0
<2>
S 8 10to8 M6 (47.8 t0 53.1)
R/LI, S/L2, T/L3 6 8106
3.6104.0
U/TI, V/T2, W/T3 8 8106 (318 10 35.4)
o, 81, 82 - 6 M5
4A0038
BI, B2 - 10t08 27103.0
(23.9 0 26.6)
5410 6.0
S 6 10106 M6 (47.8 0 53.1)
R/LI, S/L2, T/L3 6 6to 4
5410 6.0
U/TI, V/T2, W/T3 6 6o 4 M6 @853
o, 01,82 - 6to 4
4A0044
27103.0
Bl, B2 - 10to8 M5 (23.9 t0 26.6)
541060
S 6 8106 M6 (47.8 0 53.1)
R/LI, S/L2, T/L3 4 6to 4
U/TI, V/IT2, W/T3 4 60 4
9to 11
] —
AL ©.® ftol M8 (79.7 to 97.4)
BI, B2 8 to 4
D 6 8106
R/LI, S/L2, T/L3 3 4103
U/TI, V/T2, W/T3 3 4103
9to 11
4A0072 o, ol dtol M8 (79.7 t0 97.4)
BI, B2 6103
D 6 6
R/LI1, S/L2, T/L3 3t01/0
U/TI, V/T2, W/T3 2 3t01/0
9to 11
1 _ 1
4A0088 0,8 3to 1/0 M8 (79.7 t0 97.4)
®3 - 610 1/0
&) 4 6to04
R/LI, S/L2, T/L3 1/0 210 1/0
U/TI, V/T2, W/T3 ] 2t0 1/0
9t0 11
o, ol _ 3t01/0
4A0103 : 0 1 M8 (79.7 t0 97.4)
®3 - 410 1/0
(@) 4 6 to 4
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3.6 Main Circuit Wiring

. . Recomm. Gauge Wire Range Screw Tightening Torque
Drive Model Terminal AWG, kemil AWG, kemil Size N-m (Ib.in.)
R/LL, S/L2, T/L3 3/0 1/0 to 4/0
U/T1, V/T2, W/T3 2/0 1/0 to 4/0
18to 23
1 —
4A0139 0,8 1/0to 4/0 M10 (159 to 204)
®3 - 3 to 4/0
&) 4 4
R/L1, S/L2, T/L3 4/0 3/0 to 4/0
U/T1, V/T2, W/T3 4/0 3/0 to 4/0
~ 18t0 23
4A0165 o, el 1104/0 Mio (159 to 204)
@3 - 1/0 to 4/0
D 4 4102
R/L1, S/L2, T/L3 300 2 to 300
U/T1, V/T2, W/T3 300 2 to 300
~ 18t0 23
4A0208 o, ®l 1to 250 M10 (159 to 204)
@3 - 310 3/0
D 4 410 300
R/L1, S/L2, T/L3 400 1 to 600
UIT1, V/T2, W/T3 400 1/0 to 600
_ 181023
4A0250 o, ®l 3/0 to 600 M10 (159 t0 204)
®3 - 1 t0 325
D 2 2 t0 350
R/LL, S/L2, T/L3 500 2/0 to 600
32 to 40
UIT1, V/T2, W/T3 500 2/0 to 600 M12 (283 10 354)
e, &l - 3/0 to 600
4A0296
18023
@3 - 1t0325 M10 (159 to 204)
32 t0 40
D 2 2 to 350 M12 (283 10 354)
R/L1, S/L2, T/L3 4/0 x 2P 3/0 to 600
32 to 40
U/T1, V/T2, W/T3 4/0 x 2P 3/0 to 600 M12 (283 10 354)
e, &l - 4/0 to 600
4A0362
18t0 23
@3 - 3/0 to 600 M10 (159 to 204)
32 t0 40
D 1 1 to 350 MI12 (283 10 354)
R/LL, S/L2, T/L3 300 x 2P 4/0 to 300
U/T1, V/T2, W/T3 300 x 2P 4/0 to 300
~ 32 to 40
4A0414 e, 8l 3/0 to 300 Mi2 (283 t0 354)
@3 - 3/0 to 300
@ 1 1t03/0
R/L1, S/L2, T/L3 3/0 x 4P 3/0 to 300
U/T1, V/T2, W/T3 4/0 x 4P 3/0 to 300
~ 32 to 40
4A0515 o, ®l 1/0 to 300 MI12 (283 t0 354)
@3 - 1/0 to 300
D 1/0 1/0 to 300
R/L1, S/L2, T/L3 300 x 4P 4/0 to 300
UIT1, V/T2, W/T3 300 x 4P 4/0 to 300
_ 32t040
4A0675 o, ®l 1/0 to 300 M12 (283 t0 354)
®3 - 1/0 to 300
D 2/0 2/0 to 300
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3.6 Main Circuit Wiring_;

q ; Recomm. Gauge Wire Range Screw Tightening Torque
Drive Model Terminal AWG, kemil AWG, kemil Size N-m (Ib.in.)

R/LL, S/L2, T/L3, RI/L11, SI/L21,
T 4/0 x 4Px2 3/0 to 300
U/TL, V/T2, W/T3 4/0 x 4Px2 3/0 to 300

4A0930 M12 321040
o, 8l - 4/0 to 300 (283 to 354)
®3 - 4/0 to 300
@ 3/0 3/0 to 250
R/LL, S/L2, T/L3, RI/L1L, SI/L21,
A 300 x 4Px2 4/0 t0 300
U/T1, V/T2, W/T3 300 x 4Px2 4/0 to 300

4A1200 M12 321040
o, ol - 250 to 300 (283 0 354)
®3 - 4/0 to 300
@ 4/0 4/0 to 250

<1> Install a GFCI when using this wire gauge in accordance with [EC/EN 61800-5-1.

<2> Install a GFCI or use 10 mm 2 (AWG 8) copper wire when using this wire gauge in accordance with IEC/EN 61800-5-1.

Note: When connecting peripheral devices or options to terminals ©, ®@1, ®3, B1, and B2, refer to the instruction manual for each device. For

more information, contact Yaskawa or your nearest sales representative.

B Three-Phase 600 V Class
Table 3.5 Wire Gauge and Torque Specifications (Three-Phase 600 V Class)

. . Recomm. Gauge Wire Range Screw Tightening Torque
Drive Model Terminal mm?2 (AWG, kemil) mm? (AWG, kemil) Size N-m (Ib.in.)
25 251060
» S/L2, 14 to
R/LI, S/L2, T/L3 i Gheto)
25 2.5106.0
U/TL, V/T2, W/T3 an et
5A0003
251060 1210 1.5
gﬁgggg o.ehez - (1410 10) M4 (10.6 to 13.3)
251060
Bl, B2 - (14 to 10)
6.0 251060
= (10) (14 t0 10)
25 251060
R/L1, S/L2, T/L3 an Gheto)
25 251060
’ ’ to
UITL, V/T2, W/T3 an Gt
251060 1210 1.5
FABL) ©, ol &2 - (14 to 10) Mé (10.6 to 13.3)
2.5106.0
Bl, B2 - (14 to 10)
6.0 401060
= (10) (12 t0 10)
6.0 251016
R/L1, S/L2, T/L3 G0 A
25 2510 16
U/T1, V/T2, W/T3
(14) (14 to0 6) M4 2.1t02.3
5A0011 o, 01, ®2 - 251016 (18.610204)
ol (1410 6)
2.5106.0
B1, B2 - (14 t0 10)
10 401060 201025
= ®) (1210 8) M3 (17.7 to 22.1)

62

YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide




3.6 Main Circuit Wiring

. . Recomm. Gauge Wire Range Screw Tightening Torque
ol lalenil Terminal mmZ (AWG, kemil) mm? (AWG, kcmil) Size N‘m (Ib.in.)
6.0 6.0t0 16
R/L1, S/L2, T/L3 (10) (10 to 6)
6.0 6.0t0 16 3.6104.0
U/T1, V/T2, W/T3 (10) (10 to 6) - (31.8 t0 35.4)
6.0t0 16
5A0017 o, 81, ®2 - (100 6)
6.0t0 10 2.7103.0
BI, B2 - (10 to 8) (23.9 t0 26.6)
10 6.0t0 10 54106.0
= ®) (1210 8) M6 (47.8 10 53.1)
10 6.0t0 16
R/L1, S/L2, T/L3 (®) (10 to 6)
6.0 6.0t0 16 3.6104.0
U/T1, V/T2, W/T3 (10) (10 to 6) M5 (31.8 t0 35.4)
6.0t0 16
5A0022 e, 0l, 82 - (100 6)
6.0t0 10 2.7103.0
B1,B2 - (10 to 8) (23.9 t0 26.6)
10 6.0to 10 54106.0
= @®) (10 t0 6) M6 (478 0 53.1)
16 16 t0 25
R/L1, S/L2, T/L3 (6) (610 4)
16 16 t0 25 54106.0
U/TL, V/T2, W/T3 ©) (610 4) M6 (47.8 t0 53.1)
5A0027 16 t0 25
5A0032 ©, el, 82 - (610 4)
6.0to 10 2.7t03.0
Bl, B2 - (1010 8) M5 (23.9 10 26.6)
16 10t0 16 54106.0
= ©) (10 t0 6) M6 (478 10 53.1)
16 6.0 t0 25
R/L1, S/L2, T/L3 (6) (10 to 3)
16 6.0 t0 25
U/TL, V/T2, W/T3 ©) (100 3)
9.0to 11
5A0041 e, ol - 6t M8 (79.7 t0 97.4)
4.0 t0 25
BI, B2 - (1210 3)
16 10t0 16
© ©) ©)
25 6.0 0 25
R/L1, S/L2, T/L3 ) (10 to 3)
16 6.0 t0 25
U/T1, V/T2, W/T3 (6) (10 to 3)
16 to 35 9.0to 11
5A0052 o, 01 - (610 1) M8 (79.7 10 97.4)
10 to 25
- to
B1, B2 (810 3)
16 10t0 16
S (6) (6)
25 6.0 t0 95
R/L1, S/L2, T/L3 @) (10 to 4/0)
25 6.0 t0 95
U/T1, V/T2, W/T3 ) (10 to 4/0)
251095 18 t0 23
5A0062 o, @1 - (4 o 4/0) MI10 (159 to 204)
16 t0 95
@3 - (6 t0 4/0)
25 25
@ @) )
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I e e o
R/L1, S/L2, T/L3 (235) (?botg’ 49/3)
U/TL, V/T2, W/T3 (235) (?botg" 49/(5))
SeLLs S, &l - (235t;04?g) M10 (1£ o 5(3)4)
®3 - (166“204?3)
g :
R/LI1, S/L2, T/L3 (17 /%) (?bott)o 49/3)
U/T1, V/T2, W/T3 (510) (‘fbotg’ 49/(5))
SA0099 ©, o1 - éstgoﬁg) M10 (1% :g 334)
®3 - (Etst(goﬁg)
g g
R/L1, S/L2, T/L3 (27 /%) (315 ;0310500)
U/T1, V/T2, WIT3 (27 /%) (3]5 tf)";osoo)
SA0125 ©, o1 - /0 o 3/0) MI0 (1é§ © 5(3)4)
®3 - (315“201%))
S (335) (335;031050(;
R/L1, S/L2, T/L3 (39/%) (29/?) o 13?)(()))
U/TI, V/T2, WIT3 (39 /50) (29 /% b 13%%)
SA0145 ©, 81 - (37/8 b ?1/50) MI0 (1ég © 3(3)4)
®3 - (17/8 b 3/50)
® & 3 10.300)
R/L1, /L2, T/L3 (;gg) (29/% o 36(())(()))
U/T1, V/T2, W/T3 (gg) (29/?) o 36(())(())) Mi2 (2% o 3(5)4)
5A0192 e, ®l - (29 o ‘4%%)
3 - (21010250) M10 (159 t0204)
S (5 1(; (3 15;)033500(; Mi2 (2§§ o ;‘(5)4)
R/L1, 812, T/L3 (42138) (29/?) o 36(())(()))
UIT1, VT2, WIT3 (;gg) (29/%2 36%%) Mi2 (225 o gg4)
5A0242 o, @l - (29 o 25‘(‘)%)
®3 B (25013)0300) M10 (1é§ o %(3)4)
S (5 10) (3 15120335000) Mi2 (23? o ;‘24)
Note: When connecting peripheral devices or options to terminals ©, ©1, ©3, B1, and B2 , refer to the instruction manual for each device. For

more information, contact Yaskawa or your nearest sales representative.
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3.6 Main Circuit Wiring

€ Main Circuit Terminal and Motor Wiring

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

WARNING! Electrical Shock Hazard. Do not connect the AC power line to the output 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: When connecting the motor to the drive output terminals U/T1, V/T2, and W/T3, the phase order for the drive and motor should
match. Failure to comply with proper wiring practices may cause the motor to run in reverse if the phase order is backward.

NOTICE: Route motor leads U/T1, V/T2, and W/T3 separate from all other leads to reduce possible interference related issues. Failure to
comply may result in abnormal operation of drive and nearby equipment.

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

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 3.6. If the motor wiring distance exceeds 100 m because of the system
configuration, reduce the ground currents. Refer to C6-02: Carrier Frequency Selection on page 102.

Table 3.6 Cable Length Between Drive and Motor

Cable Length 50 m or less 100 m or less Greater than 100 m
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 below when wiring the ground for one drive or a series of drives.

WARNING! Electrical Shock Hazard. Make sure the protective earthing conductor complies with technical standards and local safety
regulations. Because the leakage current exceeds 3.5 mA in models 4A0414 and larger, IEC/EN 61800-5-1 states that either the power
supply must be automatically disconnected in case of discontinuity of the protective earthing conductor or a protective earthing conductor
with a cross-section of at least 10 mm? (Cu) or 16 mm? (Al) must be used. Failure to comply may result in death or serious injury.

WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment and 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 Q or less; 400 V class: ground
to 10 Q or less; 600 V class: ground to 10 Q or less). Improper equipment grounding could result in death or serious injury by contacting
ungrounded electrical equipment.

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 3.24 when using multiple drives. Do not loop the ground wire.

Figure 3.24 Multiple Drive Wiring
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3.6 Main Circuit Wiring_j

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 2A0004 to 2A0081, 4A0002 to 4A0044, and SA0003 to 5SA0032 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.

A - Braking circuit protective cover B - DC bus protective cover

Figure 3.25 Protecting Cover to Prevent Miswiring (Model 5A0011)

B Main Circuit Connection Diagram

Refer to Main Circuit Connection Diagram on page 45 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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3.7 Control Circuit Wiring

& Control Circuit Terminal Block Functions

Drive parameters determine which functions apply to the multi-function digital inputs (S1 to S8), multi-function digital outputs
(M1 to M4), multi-function analog inputs (A1 to A3), and multi-function analog monitor output (FM, AM). The default setting
is listed next to each terminal in Figure 3.1 on page 43.

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. Setting parameter
A1-03 may change the I/O terminal function automatically from the factory setting. Failure to comply may result in death or serious injury.

B Input Terminals
Table 3.7 lists the input terminals on the drive. Text in parenthesis indicates the default setting for each multi-function input.

Table 3.7 Control Circuit Input Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page

S1 Multi-function input 1
(Closed: Forward run, Open: Stop)

S Multi-function input 2
(Closed: Reverse run, Open: Stop)

$3 Multi-function input 3
(External fault, N.O.)

Multi-function input 4 + Photocoupler

S4
(Fault reset) e 24 Vdc, 8 mA

S5 Multi-function input 5 * Refer to Sinking/Sourcing Mode for Digital Inputs on page 213
(Multi-step speed reference 1) 72.

Multi-Function

B sl T S6 Multi-function input 6

(Multi-step speed reference 2)

Multi-function input 7
S7
(Jog reference)

S8 Multi-function input 8
(Baseblock command (N.O.))

SC |Multi-function input common Multi-function input common
SP | Digital input power supply +24 Vdc 24 Vdc power supply for digital inputs, 150 mA max 72
Digital input power supply 0 V NOTICE: Do not jumper or short terminals SP and SN. Failure
SN 124V transducer power supply 0 V to comply will damage the drive. 72
* Input frequency range: 0 to 32 kHz
rp |Multi-function pulse train input * Signal Duty Cycle: 30 to 70% 95
(Frequency reference) » High level: 3.5 to 13.2 Vdc, low level: 0.0 to 0.8 Vdc 220
* Input impedance: 3 kQ
+V | Power supply for analog inputs 10.5 Vdc (max allowable current 20 mA) 94
UV 1+152€4 Vdc transducer power supply for customer 150 mA maximum capacity B
) ) ) * -10to 10 Vdc, 0 to 10 Vdc (input impedance: 20 k<)
Analog Inputs /| A1 | Multi-function analog input 1 « 41020 mA, 0 to 20 mA (input impedance: 250 Q) 94
Pulse Train (Frequency reference bias) : A 112
o * Voltage or current input must be selected by jumper S1 and H3-01.
) ) ) * -10to 10 Vdc, 0 to 10 Vdc (input impedance: 20 k) 94
A2 |Multi-fanction analog input 2 « 41020 mA, 0 to 20 mA (input impedance: 250 Q) 94
(Frequency reference bias) 114

* Voltage or current input must be selected by jumper S1 and H3-09.
* -10to 10 Vdc, 0 to 10 Vdc (input impedance: 20 k<)

* 4t020mA, 0to 20 mA (input impedance: 250 Q) 94
* Voltage or current input must be selected by jumper S1 and H3-05.

A3 Multi-function analog input 3
(Frequency reference bias)

AC |Frequency reference common oV 94

E (G) | Ground for shielded lines and option cards - -
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B Output Terminals
Table 3.8 lists the output terminals on the drive. Text in parenthesis indicates the default setting for each multi-function output.

Table 3.8 Control Circuit Output Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting Page
MA |N.O.
Fault Relay 30 Vde, 10 mA to 1 A; 250 Vac, I0 mA to 1 A
Output MB_|N.C. output Minimum load: 5 Vdc, 10 mA 110
MC |Fault output common
MD |N.O.
30 Vdec, 10mA to 1 A; 250 Vac, I0mAto 1 A
ME _|N.C. Output Minimum load: 5 Vdc, 10 mA
Multi-Function| MF |Common (Speed agree)
Digital Output | Ml . . . . 110
<I> Multi-function digital output (During run)
M2 30 Vdc, 10 mA to 1 A; 250 Vac, 10 mA to 1 A
M3 Minimum load: 5 Vdc, 10 mA
A Multi-function digital output (Zero speed)
FM | Analog monitor o t1 (O t frequenc
T g monitor output | (Output frequency) -10 to +10 Vde, or 0 to +10 Vde 219
Output AM | Analog monitor output 2 (Output current)
AC |Monitor common ov -

<1> Refrain from assigning functions to digital relay outputs 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).

Connect a suppression diode as shown in Figure 3.26 when driving a reactive load such as a relay coil. Ensure the diode rating
is greater than the circuit voltage.

A — External power, 48 V max. C - Coil
B — Suppression diode D -50 mA or less

Figure 3.26 Connecting a Suppression Diode

B Serial Communication Terminals

Table 3.9 Control Circuit Terminals: Serial Communications

Type No. Signal Name Function (Signal Level)
R+  |Communications input (+) RS-422/RS-485
MEMOBUS/Modbus R- Commun?cat%ons input (-) MEMOBUS/Modbus communication: Use an ggfnﬁgﬁgf{x()dbus
Communication <> S+ Communications output (+) RS-422 or RS-485 cable to connect the drive. protocol
S- Communications output (-) 115.2 kbps (max.)
1G Shield ground ov

<1> Enable the termination resistor in the last drive in a MEMOBUS/Modbus network by setting DIP switch S2 to the ON position. Refer to the manual
section on Control I/0 Connections for more information.
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€ Terminal Configuration

The control circuit terminals are arranged as shown in Figure 3.27.

DD
EG) IG R+ R- S+ S-
HEEHEEH

DD
V+ AC A1 A2 A3 FM AM AC RP AC 24V

HEEEHEEEEHE

S1 82 S3 S4 S5 S6 S7 S8 SN SC SP

NN NN NUN DY)

—
TB5

Figure 3.27 Control Circuit Terminal Arrangement

B Wire Size and Torque Specifications

Select appropriate wire type and gauges from Table 3.10. For simpler and more reliable wiring, use crimp ferrules on the wire
ends. Refer to Table 3.11 for ferrule terminal types and sizes.

Table 3.10 Wire Gauges

Tightening Bare Wire Terminal Ferrule-Type Terminal
Terminal Sscyew Torque Applicable Recomm. Applicable Recomm. Wire Type
ize Nem wire size wire size wire size wire size
(Ib. in) mm? (AWG) | mm?2(AWG) | mm? (AWG) mm? (AWG)
S1-S8, SC, SN, SP
RP, V+, Al, A2, A3, .
AC,24V Stranded wire:
MA, MB, MC, MD, ME 02to 1.0
>, VB, ML, , ME, 0.5t0 0.6 (24 to 16) 0.25t0 0.5 Shielded wire,
MF M3 (441053 Solid wire: 0.75 (18) (24 10 20) 0.5 (20) o
MI1-M4 0.2to 1.5
(24 to 16)
FM, AM, AC
R+, R-, S+, S-, IG
69
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3.7 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. See Table 3.11 for dimensions.
d1

e

Figure 3.28 Ferrule Dimensions

Table 3.11 Ferrule Terminal Types and Sizes

Size mm?2 (AWG) Type L mm (in) d1 mm (in) d2 mm (in) Manufacturer
0.25 (24) AL0.25-8YE 125(049) | 0.8(0.03) 2.0 (0.08)
034 (22) AL 0.34-8TQ 125(049) | 0.8(0.03) 2.0 (0.08) PHOENIX CONTACT
0.5 (20) A on 14.0(0.55) | 1.1(0.04) 2.5(0.10)

€ Wiring the Control Circuit Terminal

This section describes the proper procedures and preparations for wiring the control terminals.

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.

NOTICE: Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, /T2, W/T3, 6, &1, #2) and
other high-power lines. Improper wiring practices could result in drive malfunction due to electrical interference.

NOTICE: Separate wiring for digital output terminals MA, MB, MC, MD, ME, MF and M1 to M4 from wiring to other control circuit lines.
Improper wiring practices could result in drive or equipment malfunction or nuisance trips.

NOTICE: Use a class 2 power supply when connecting to the control terminals. Improper application of peripheral devices could result in
drive performance degradation due to improper power supply. Refer to NEC Article 725 Class 1, Class 2, and Class 3 Remote-Control,
Signaling, and Power Limited Circuits for requirements concerning class 2 power supplies.

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.

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: Do not tighten screws beyond the specified tightening torque. Failure to comply may result in erroneous operation, damage to the
terminal block, or cause a fire.

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.

Wire the control circuit only after terminals have been properly grounded and main circuit wiring is complete. Refer to
Terminal Board Wiring Guide on page 71 for details. Prepare the ends of the control circuit wiring as shown in Figure
3.31. Refer to Wire Gauges on page 69.

Connect control wires as shown in Figure 3.29 and Figure 3.30.
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A
Preparing wire D
) terminal ends
booooloo c
/ 6
: I %
\
A — Loosen screw to insert wire. C - Avoid fraying wire strands when
B - Single wire or stranded wire stripping insulation from wire. Strip
length 5.5 mm.

D — Blade depth of 0.4 mm or less
Blade width of 2.5 mm or less

Figure 3.29 Terminal Board Wiring Guide

'

Figure 3.30 Terminal Board Location Inside the Drive

When setting the frequency by analog reference from an external potentiometer, use shielded twisted-pair wires (preparing
wire ends as shown in Figure 3.31) and connect the shield to the ground terminal of the drive.

A —Drive side D - Shield sheath (insulate with tape)
B - Insulation E - Shield
C - Control device side

Figure 3.31 Preparing the Ends of Shielded Cables

NOTICE: The analog signal wiring between the drive and the operator station or peripheral equipment should not exceed 50 meters when
using an analog signal from a remote source to supply the frequency reference. Failure to comply could result in poor system performance.
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3.8 Control I/O Connections

3.8 Control I/O Connections

€ Sinking/Sourcing Mode for Digital Inputs

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 3.12 (Default: Sink mode, internal power supply).

NOTICE: Do not short terminals SP and SN. Failure to comply will damage the drive.
Table 3.12 Digital Input Sink/Source/External Power Supply Selection

Drive Internal Power Supply
Mode (Terminals SN and SP)

. S7

" =t
— indl

External 24 Vdc Power Supply

a |
a |

. S7

Sinking Mode (NPN)

' gp ‘
S }— External <SP
: 24 Vdc £10%

[y = A= - |
| | YT B - B

'SP ‘ <Eternal ' 24 Ve
— K ‘ — 24Vdc¢1o%©&‘<li [—
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3.8 Control I/0 Connections

€ Using the Pulse Train Output

The pulse train output terminal MP can supply power or be used with an external power supply.

NOTICE: Connect peripheral devices in accordance with the specifications. Failure to comply may cause unexpected drive operation, and
can damage the drive or connected circuits.

B Using Power from the Pulse Output Terminal (Source Mode)

The high voltage level of the pulse output terminal depends on the load impedance.

Load Impedance R, (kQ) Output Voltage Vyp (V) (insulated)
1.5 kQ 5V
4 kQ 8V
10 kQ 10V
Note: The load resistance needed in order to get a certain high level voltage Vyp can be calculated by: Ry = Vyype 2/ (12 — Viyp)

Load Impedance

MP 'y /

AC

Figure 3.32 Pulse Output Connection Using Internal Voltage Supply

B Using External Power Supply (Sink Mode)

The high voltage level of the pulse output signal depends on the external voltage applied. The voltage must be between 12
and 15 Vdc. The load resistance must be adjusted so that the current is lower than 16 mA.

External Power Supply (V) Load Impedance (kQ)
12 to 15 Vdc £10% 1.0 kQ or higher

External Power Supply

Load Impedance

MP
<4—— Sink Current

AC

Figure 3.33 Pulse Output Connection Using External Voltage Supply

€ Terminals A1, A2, and A3 Input Signal Selection

Terminals A1, A2, and A3 can be used to input either a voltage or a current signal. Select the signal type using jumper S1 as
explained in Table 3.13. Set parameters H3-01, H3-05, and H3-09 accordingly as shown in Table 3.14.

Note: Ifterminals A1 and A2 are both set for frequency bias (H3-02 =0 and H3-10 = 0), both input values will be combined to create the frequency
reference.
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Jumper S1

A1 A2 A3

Figure 3.34 Terminal A2 Set to Current Input; A1 and A3 Set to Voltage Input

Table 3.13 Jumper S1 Settings

Setting Description
V (top position) Voltage input (-10 to +10 V or 0 to 10 V)
I (bottom position) Current input (4 to 20 mA or 0 to 20 mA)
Table 3.14 Voltage/Current Selection Parameter Details
A Setting Default
No. Parameter Name Description Range Setting

Selects the signal level for terminal Al.
0:0to 10 Vdc

H3-01 |[Terminal A1 signal level selection 1: 0 to 10 Vdc Bipolar 0to3 0
2:4t0 20 mA
3:0to 20 mA
Selects the signal level for terminal A3.
0: 0to 10 Vdc

H3-05 |Terminal A3 signal level selection 1: 0 to 10 Vdc Bipolar 0to3 0
2:4t0 20 mA
3:0to 20 mA
Selects the signal level for terminal A2.
0: 0to 10 Vdc

H3-09 |Terminal A2 signal level selection 1: 0 to 10 Vdc Bipolar 0to3 2
2:4t0 20 mA
3: 0to 20 mA

€ Terminal AM/FM Signal Selection

The signal type for terminals AM and FM can be set to either voltage or current output using jumper S5 on the terminal board
as explained in Table 3.15. When changing the setting of jumper S5, parameters H4-07 and H4-08 must be set accordingly.
The default selection is voltage output for both terminals.

Table 3.15 Jumper S5 Settings

Terminal Current Output
Terminal AM
Terminal FM
Table 3.16 Parameter H4-07 and H4-08 Details
No. Parameter Name Description Setting Range | Default Setting
H4-07 |Terminal FM signal level selection 0: 0to 10 Vdc
- ) - 1:-10to 10 Vdc 0Oto2 0

H4-08 |Terminal AM signal level selection 2: 4020 mA
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3.9 Connect to a PC

3.9 ConnecttoaPC

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 Industrial software can be used to monitor drive performance and manage parameter settings.
Contact Yaskawa for more information on DriveWizard Industrial.

USB Cable
(Type-AB)

i  z (O— —

(Type-B) (Type-A)

Figure 3.35 Connecting to a PC (USB)
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3.10 Wiring Checklist

3.10 Wiring Checklist

No. Item Page(s)
Drive, Peripherals, Option Cards
O 1 Check drive model number to ensure receipt of correct model. 22
O 2 Make sure you have the correct braking resistors, DC link chokes, noise filters, and other peripheral devices. -
O 3 Check the option card model number. -
Installation Area and Physical Setup
O 4 |Ensure that the area surrounding the drive complies with specifications. 26
Power Supply Voltage, Output Voltage
O 5 The voltage from the power supply should be within the input voltage specification range of the drive. 104
O 6 The voltage rating for the motor should match the drive output specifications. 22
D 7 Verify that the drive is properly sized to run the motor. 237
Main Circuit Wiring
O 8 Confirm proper branch circuit protection as specified by national and local codes. 42
Properly wire the power supply to drive terminals R/L1, S/L2, and T/L3.
Note: Confirm the following when wiring models 4A0930 and 4A1200:
| 9 *Remove the jumpers shorting terminals R/L1-R1/L11, S/L2-S1/L.21, and T/L3-T1/L31 when 45
operating with 12-pulse rectification.
* When operating without 12-pulse rectification, properly wire terminals R1/L11, S1/L21, and
T1/L31 in addition to terminals R/L1, S/L2, and T/L3.
Properly wire the drive and motor together.
O 10 | The motor lines and drive output terminals R/T1, V/T2, and W/T3 should match in order to produce the desired phase 65
order. If the phase order is incorrect, the drive will rotate in the opposite direction.
O 11 Use 600 Vac vinyl-sheathed wire for the power supply and motor lines. 57
Use the correct wire gauges for the main circuit. Refer to Main Circuit Wire Gauges and Tightening Torque on page 57
57.
» Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is
| 12 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: 65
Line drop voltage (V) = v3 x wire resistance (Q/km) x wire length (m) X current (A) x 103
+ If the cable between the drive and motor exceeds 50 m, adjust the carrier frequency set to C6-02 accordingly.
O 13 | Properly ground the drive. Review page 65. 65
O 14 Tighten control circuit and grounding terminal screws. Refer to Main Circuit Wire Gauges and Tightening Torque on 57
page 57.
Set up overload protection circuits when running multiple motors from a single drive.
Power supply Drive MC1  oL1
D 15 mez oL MC1 - MCn ... magnetic contactor —
f /—,_\—@ OL1-0Ln ... thermal relay
Mbn Oi_n :
Note: Close MC1 — MCn before operating the drive. MC1 — MCn cannot be switched off during run.
O l¢ |Install a magnetic contactor when using a dynamic braking option. Properly install the resistor and ensure that overload _
protection shuts off the power supply using the magnetic contactor.
O 17 | Verify phase advancing capacitors, input noise filters, or GFCIs are NOT installed on the output side of the drive. -
Control Circuit Wiring
O 18 | Use twisted-pair line for all drive control circuit wiring. 70
O 19  |Ground the shields of shielded wiring to the GND © terminal. 70
O 20  |For 3-Wire sequence, set parameters for multi-function contact input terminals S1 — S8, and wire control circuits. -
O 21  |Properly wire any option cards. 70
O 22 | Check for any other wiring mistakes. Only use a multimeter to check wiring. -
D 23 Properly fasten drive control circuit terminal screws. Refer to Main Circuit Wire Gauges and Tightening Torque on 57

page 57.

76
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3.10 Wiring_; Checklist

M No. Item Page(s)

O 24 | Pick up all wire clippings. -

O 25 | Ensure that no frayed wires on the terminal block are touching other terminals or connections. -

O 26  |Properly separate control circuit wiring and main circuit wiring. -

O 27 | Analog signal line wiring should not exceed 50 m. -

O 28  |Safe Disable input wiring should not exceed 30 m. -
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3.10 Wiring Checklist

This Page Intentionally Blank
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Start-Up Programming & Operation

This chapter explains the functions of the digital operator and how to program the drive for initial

operation.
4.1 USING THE DIGITAL OPERATOR......coiitteiiirrreeirerrrnnsss e rrnsssss s s rsnmsssssessnnsssnsens 80
4.2 THE DRIVE, PROGRAMMING, AND CLOCK ADJUSTMENT MODES............... 84
4.3 START-UP FLOWCHART ..o iiiiteeciiirrreesss s s rsmssss s s s snnssss s s s snmssssssssnnnsssssennnnnssnsnes 920
4.4 POWERING UP THE DRIVE......... ittt rrresss s sssess s s s smssss s s s s snssssssssmnssnnees 91
4.5 APPLICATION SELECTION.....ccuiiieiiiteiirieirrenssreassrresssrsmsssrsnssssnnsssrnnsssennsssennsnns 92
4.6 BASIC DRIVE SETUP ADJUSTMENTS.......coo e rresss s s s emnss s e e e nmnsn s 93
4.7 AUTO-TUNING.... ..ottt irrreerr s rrr s s e s resss s e s s s nass s e s s e asss s e s s nnnssssernnnsssssennnnsnnns 120
4.8 NO-LOAD OPERATION TEST RUN....... it rea s s ren s s s e s e 123
4.9 TEST RUN WITH LOAD CONNECTED........coteecierreecrerrees e s e e e e 125
4.10 TEST RUN CHECKLIST ......ciittteeiiiirrremesisserremsssssssrsnsssssserssnssssssesssnnsssssessnnnnsssns 126
4.11 FAN AND PUMP APPLICATION PRESETS.......coi e r e s e e 127
4.12 FAN AND PUMP APPLICATION PRESET DETAILS........ccccooirieerreece e e 130

YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide 79



4.1 Using_; the Dig_;ital Operator

4.1 Using the Digital Operator

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

€ Digital Operator Keys and Displays

DIGITAL OPERATOR

Figure 4.1 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
(F1, F2) name of each function appears in the lower half of the display window.

i  Returns to the previous display.
2 ESC ESC Key * Moves the cursor one space to the left.
* Pressing and holding this button will return to the Frequency Reference display.

* Moves the cursor to the right.
3 2 RESET K
R & + Resets the drive to clear a fault situation.
4 RUN Key Starts the drive in LOCAL mode.
5 Up Arrow Key Scrolls up to display the next item, selects parameter numbers, and increments setting

values.

Scrolls down to display the previous item, selects parameter numbers, and decrements

Down Arrow Key setting values.

STOP Key <> Stops drive operation.

* Enters parameter values and settings.

=)
N | [
RG]
(o o c
9 =z

ENTER K
o * Selects a menu item to move between displays

® 10 . <> Switches drive control and frequency setting between the operator (LOCAL) and an
9 RE LO/RE Selection Key external source (REMOTE).
‘\ 4
10 RUN Light Lit while the drive is operating the motor. Refer to page 82 for details.
1 = LO/RE Light I(I; :ivllsnle the operator is selected to run the drive (LOCAL mode). Refer to page 82 for
12 ALM ALM LED Light Refer to ALARM (ALM) LED Displays on page 82.

<1> The STOP key has highest priority. Pressing the STOP key will always cause the drive to stop the motor, even if a Run command is active at any
external Run 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. To disable the LO/RE key to prohibit switching between
LOCAL and REMOTE, set parameter 02-01 to 0.
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4.1 Using_; the Dig_;ital Operator

€ LCD Display

- MODE - [DRU|[Fdy
FREF LOPRY :
Ul-@1=  Bi, BHz

U1-B2=608, BiHz  |LSEQ

6
U1-8%=18, 28R LEEF
JUI5 N LD REL
] ]
9 8 7
Figure 4.2 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.
. 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 frequency reference is assigned to the LCD Operator Option.
Al Displayed when the frequency reference is assigned to the Analog Input of the drive.
5 llirggel;zggz COM Displayed when the frequency reference is assigned to the MEMOBUS/Modbus Communication
. <I> Inputs of the drive.
Assignment
(0] Displayed when the frequency reference is assigned to an Option Unit of the drive.
RP Displayed when the frequency reference is assigned to the Pulse Train Input of the drive.
RSEQ Displayed when the run command is supplied from a remote source.
p LO/RE LSEQ Displayed when the run command is supplied from the operator keypad.
Display <2~ RREF Displayed when the run command is supplied from a remote source.
LREF Displayed when the run command is supplied from the operator keypad.
FWD/REV Pressing switches between forward and reverse.
; Function Key 2 DATA | pressing scrolls to the next display.
(F2) i
- Pressing scrolls the cursor to the right.
RESET Pressing resets the existing drive fault error.
FWD Indicates forward motor operation.
8 FWD/REV - -
REV Indicates reverse motor operation.
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4.1 Using the Dig_;ital Operator

No. Name Display Content

JOG Pressing executes the Jog function.

HELP Pressing displays the Help menu.

Function Key 1 -
9 (F1) Y - Pressing scrolls the cursor to the left.

HOME Pressing returns to the top menu (Frequency Reference).

ESC Pressing returns to the previous display.

<1> Displayed when in Frequency Reference Mode.
<2> Displayed when in Frequency Reference Mode and Monitor Mode.

4 ALARM (ALM) LED Displays

Table 4.2 ALARM (ALM) LED Status and Contents
State Content Display

Illuminated When the drive detects an alarm or error. ALM

* When an alarm occurs.
Flashing * When an oPE is detected.

ALM
* When a fault or error occurs during Auto-Tuning.
Off Normal operation (no fault or alarm). ALM
4 LO/RE LED and RUN LED Indications
Table 4.3 LO/RE LED and RUN LED Indications
LED Lit Flashing Flashing Quickly Off
When the operator is selected When a device other than the operator
for Run command and . is selected for Run command and
=t frequency reference control frequency reference control
(LOCAL) (REMOTE)

¢ While the drive was set to LOCAL,
a Run command was entered to the
input terminals then the drive was
switched to REMOTE.

* A Run command was entered via
the input terminals while the drive
* During deceleration to was not in Drive Mode.
Duri stop | During deceleration or stop when a .
uring run + When a Run command is|  Fast Stop command was entered. | PUring stop
input and frequency

reference is 0 Hz * The drive output is shut off by the

Safe Disable function.
» The STOP key was pressed while
drive was running in REMOTE.

* The drive was powered up with
b1-17 = 0 (default) while the Run
command is active.

- KT L
Examples ‘ '

<2> The drive cannot start operation.
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4.1 Using_; the Digital Operator

€ Menu Structure for Digital Operator

<1>

<2>
<3>
<4>
<5>
<6>

Turn the power on
(RUN LED lit)

R

-MODE - DRV Rdy -MONITR- DRV Rdy
— FREF (OPR) ERLER FREF (d1-01
v1-01= 0.00Hz > | U1-01-m00.00Hz
U1-02= 0.00HZ

(0.00~60.00)
U1-03= 0.00A “0.00HZ’

Ned FWD ERAY £sc I FWo I | <3
y

i1
-MODE - DRV Rdy -MONITR- DRV Rdy -MONITR- DRV Rdy

ENTER Monitor ENTER Frequency Ref

U1-01= 0.00Hz —p | U-01=000Hz —p | U1-[H= 0.00Hz

U1-02= 0.00HZ- U1-02= 0.00H
— U1-03= 0.00A [LREF

Drive Mode <>
[

(@) U1-02= 0.00HZ[LSEQ
4= | J103= 0.00A [LREF]| = |(1.03= 0.00A LREF
FWD gsc FWD ETRRY gsc FWD ETRRY

""" NIt it Vv

- MODE - PRG -MONFITRI;TDRV Rdy -MOI\gTF- ) III:)RV Rdy
aut race 1< 0.00Hs

et UB-01=oC U-[@= 0.00Hz

Modified U2-02= oPr U1-03= 0.00A [LSEQ

X Parameters U2-03= 0.00HZILREF U1-04= 0  [LREF

[[EN3 FWD DIV | <4 [JOGIRWISYFWD/REV] [JOGIRWB] FWD/REV]

(A RRLV

-MODE-  PRG
Initial Display <5>

z P1000

GENG FWD [EENEY XXXV, XX/X XKW
P1000 — XX XXIXXXXA

y
| ‘ 1 YASKAWA <SXXXXXXXXX>

- MODE - PRG

—>

GEE] FWD IBINEN

(A BRIV

-MODE - PRG Rdy

Auto-Tuning

L

[HELP WSWsll DATA |
(A RRLV |
1

Figure 4.3 Digital Operator Menu and Screen Structure

Pressing will start the motor.

Drive cannot operate motor.
Flashing characters are shown as [l.

<6>

Programming Mode <2-

“X” characters are used as examples in this manual. The LCD Operator will display the actual setting values.

The Frequency Reference appears after the initial display that shows the product name.
The information that appears on the display will vary depending on the drive.
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4.2 The Drive, Programming, and Clock Adjustment Modes

4.2 The Drive, Programming, and Clock Adjustment Modes

The drive has a Drive Mode to operate the motor, a Programming Mode to edit parameter settings, and a Clock Adjustment
Mode to adjust the Real Time Clock.

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. When
the drive is in Programming Mode it will not accept a Run command unless b1-08 is set to 1.

Note: 1. Ifb1-08issetto 0, the drive will only accept a Run command in Drive Mode. After editing parameters, the user must exit the Programming
Mode and enter Drive Mode before operating the motor.

2. Setbl-08 to 1 to allow motor operation from the drive while in Programming Mode.

€ Real-Time Clock (RTC)

The drive has a Clock Adjustment Mode to set and adjust the Real-Time Clock.

Clock Adjustment Mode: When 04-17 is set to 1, the digital operator will show the Clock Adjustment display. In Clock
Adjustment Mode, the user can adjust the Real-Time Clock. When the drive is in Clock Adjustment Mode, it will not accept
a Run command.

€ Clock Adjustment

The digital operator will display the Real Time Clock Adjustment Display in Figure 4.4 when the drive is powered up for the
first time. Refer to Manual Clock Adjustment Procedure by Setting 04-17 to 1 on page 85 for the Real-Time Clock setting
procedure.

Note: Setting the Real-Time Clock will clear a “TIM” alarm.

YYYY/MM/DD HH:MM —A
20110/01/01 00:00

Second per month

+ 0 sec —B
A — Real Time Clock Setting Display B - Gain/Loss Adjustment Display

Figure 4.4 Real Time Clock Adjustment Display

Display Description
YYYY Set the year with the last two digits.
MM Set the month with two digits.
DD Set the day with two digits.
HH:MM Set the hours and minutes, with two digits for each.
Second per month Set the gain or loss in seconds per month.

Moving the Cursor

Pressing the F2 key or the RESET key will move the cursor to the digit on the right. Pressing the F1 key will move the cursor
to the left.

Changing Settings

* Changing YYYY/MM/DD HH:MM: Pressing the up arrow key will increase the number selected by the cursor from 0 to
9. Pressing the down arrow key will decrease the number selected by the cursor from 0 to 9.

* Setting the Seconds per Month: Pressing the up arrow key will increase the number selected by the cursor from -504 to
+488 in increments of 8. Pressing the down arrow key will decrease the number selected by the cursor from -504 to +488
in increments of 8.
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Verifying the New Time Setting

After pressing ENTER , the display will indicate “Entry accepted” and the new time value will be saved to the Real-Time

Clock (RTC).

If there is a problem with the entered time, the operator will indicate “Input error” and the screen will return to the time setting

display.
Canceling the Input

Pressing the ESC key will display “Aborted” on the operator, and no value will be saved to the RTC. Pressing OFF will abort

the setting process without any display, and no setting changes will be saved to the RTC.

Exiting from the Time Setting Screen Without Making Any Changes

If no changes are entered, the display will exit Real Time Clock Adjustment Display after a few seconds and no changes will

be saved.

B Real-Time Clock Setting at Initial Power-up of a New Drive

Setting the Real-time clock is required at power-up of a new drive or after digital operator battery replacement.

Table 4.4 illustrates how to set the Real-Time Clock at initial power-up of a new drive.

Table 4.4 Clock Adjustment Procedure at Power-up of a New Drive

Procedure

Display

keys.

LA <
ATALM |4

Turn the power on. The Real Time Clock Adjustment Display will appear. Use the right arrow
1 |key to select the desired digit, then set the correct date and time using the up and down arrow

YYYY/MM/DD HH:MM
20[0/01/01 00:00

Second per month

LED will be OFF.

+0sec
[ — | [ — |
<Y
A[Am |4
After entering the Real-Time Clock data, press the ENTER key to save the changes.
2 | The display will indicate “Entry Accepted” and return to the initial display in step 3 and the alarm et e
ntry accepte

3 |Initial display.

-MODE - DRV Rdy
Freq Ref (Al

U1-01= 0.00Hz

U1-02= 0.00HZ[LSEQ]|
U1-03= 0.00A [LREF

N Fw

B Manual Clock Adjustment by Setting 04-17 to 1

The following actions are possible in the Clock Adjustment Mode:
* Set the current time

* Check the time set to the drive Real-Time Clock

Table 4.5 illustrates how to set the Real-Time Clock manually.

Table 4.5 Manual Clock Adjustment Procedure by Setting 04-17 to 1

Procedure Display
LA 4
Y
o » . . . . . s -MODE - DRV
The “Time Not Set” (TIM) display will appear if the Real-Time Clock data is not entered within
1 |30 seconds of power-up on a new drive. ™M
Refer to 148 for details on the TIM display. Time Not Set

N Fwo EEL

Use the up and down arrow keys to scroll through display menu until the screen shows
“Programming”.

« Y
ATALM |4

-MODE - PRG
Programming

—

EE Fwo I
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4.2 The Drive, Programming, and Clock Adjustment Modes

Procedure Display
LA 4
~[Am |-
-PRMSET- PRG
. Initializati
3 |Press the ENTER key to enter select the parameter setting mode. - | %? ég?%g fffff
Select Language
FWD
A 4
~[Am |-
-PRMSET- PRG
4 | Use the up and down arrow keys to scroll through display menu until parameter 04-17 appears. | = W”M?;%e;i%cﬁﬁﬁ
0417 =
Set time
FWD
ALM
-PRMSET- PRG
1<0” flashes. | - Settime
5 |Press the ENTER key until “0” flashes. -»> oA 7= 707
o
FWD
<Y
~[AM 4
-PRMSET - PRG
. Set i
6 | Press the up arrow key so that the display changes to “1”. -p> ,,,,64:1‘?7,:,'%6;,,,,
Set
o
FWD
<Y
AM[AM -
7 Press the ENTER key and the time setting screen will appear. Use the right arrow key to select - YYYY/MM/DD HH:MM
the desired digit, then set the correct date and time using the up and down arrow keys. 20Mo/01/01 00:00
Second per month
+0sec
=
<Y
~MAM |-
8 After entering the correct time, press the ENTER key to save the changes. -
The display will return to the display shown in step 5 and the alarm LED will be OFF. Entry accepted
B 04-17: Real-Time Clock Setting
No.
(Addr. Name Description Values
Hex)
Sets the current date and time for the Real-Time Clock.
04-17 Set/Reset Real-time Clock 0: — — No Setting® —— Default: 0
(3100)  |SetTime 1: Real-Time Clock Set 1* Set Range: 0 to 2
2: Real-Time Clock Reset? Reset
Setting 0: — —
No Setting (Default)

Setting 1: Set

When 04-17 is set to 1, the digital operator will show the Clock Adjustment display. In Clock Adjustment Mode the user can
adjust the Real-Time Clock.

Setting 2: Reset

When 04-17 is set to 2, the Real-Time Clock data is cleared. A TIM fault will occur until 04-17 is set to 1 and the Real-Time
Clock is set.

€ Changing Parameter Settings or Values
This example explains changing C1-02 (Deceleration Time 1) from 10.0 seconds (default) to 20.0 seconds.
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Step

Display/Result

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

- MODE - DRV Rdy
FREF (OPR)

U1-01= 0.00Hz

U1-02= 0.00HZ]LSEQ|
U1-03= 0.00A [LREF

FWD ENDPIEY

Press or until the Parameter Setting Mode screen appears.

-MODE-  PRG

—

F[EN3 FWD LYY

J
Press to enter the parameter menu tree.

-PRMSET- PRG
Initialization

M-00= 0
Select Language

K= rWwo IR

Press or to select the C parameter group.

-PRMSET- PRG
Basic Setup

[@1-01= 10.0 sec
Accel Time 1

E=N Fwo IEN

y-

Press EWES two times.

-PRMSET- PRG
Accel/Decel

-PRMSET-

Cl-01= 10.0 sec -p | CHIE=

Accel Time 1

PRG

Accel Time 1

10.0Sec

(0.0~6000.0)
“10.0 sec”

K= rwo =N

K=N Fwo =N

Press or to select parameter C1-02.

-PRMSET- PRG
Decel Time 1

C1{B= 10.0Sec
(0.0~6000.0)
“10.0 sec”

K= FWwo =N

< . . .
Press to view the current setting value (10.0 s). The leftmost digit flashes.

-PRMSET- PRG
Decel Time 1

C1-02=[§010.0Sec
(0.0~6000.0)
“10.0 sec”

K= FwWo =N

- > . . .
Press “, , or until the desired number is selected. “1” flashes.

-PRMSET- PRG
Decel Time 1

C1-02=00f0.0Sec
(0.0~6000.0)
“10.0 sec”

K=l FWD

Press and enter 0020.0.

-PRMSET- PRG
Decel Time 1

C1-02=00@0.0Sec
(0.0~6000.0)
“10.0 sec”

IK=N Fwo =N

10.

9
Press to confirm the change.

Entry Accepted

11.

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

-PRMSET- PRG
Decel Time 1

C1{B= 20.0Sec
(0.0~6000.0)
“10.0 sec”

=N Fwo =

12.

fsc . N,
Press . as many times as necessary to return to the initial display.

-MODE - DRV Rdy

U1-01= 0.00Hz

U1-02= 0.00HZ[LSEQ]
U1-03= 0.00A [LREF

FWD EDPIEY

B Setup Group Parameters

Table 4.6 lists the parameters available by default in the Setup Group. Selecting an Application Preset in through initialization
in parameter A1-03 automatically changes the parameters selected for the Setup Group. Refer to Fan and Pump Application
Presets on page 127 for details on parameters and default values for the fan and pump Setup Groups.
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4.2 The Drive, Programming, and Clock Adjustment Modes

No. Parameter Name Setting Range Default
e 1 0, 1110, 2220, 3330, 5550,
Al1-03 Initialize Parameters 8008, 8009, 8010, 8011 0

Setting 0: No initialization (default)

Setting 1110: User Initialize (parameter values must be stored using parameter 02-03)

Setting 2220: 2-Wire Initialize

Setting 3330: 3-Wire Initialize

Setting 5550: Terminal/Control Initialize
Setting 8008: Pump

Setting 8009: Pump w/ PI

Setting 8010: Fan

Setting 8011: Fan w/ PI

Use the Programming Mode to access parameters not displayed in the Setup Group.

Table 4.6 General Purpose Application Setup Group Parameters (A1-03 = 0)

Parameter Name Parameter Name
A1-06 Application Preset Selection (Monitor only) E2-01 Motor Rated Current
b1-01 Frequency Reference Selection 1 L2-01 Momentary Power Loss Operation Selection
b1-02 Run Command Selection 1 L5-01 Number of Auto Restart Attempts
b1-03 Stopping Method Selection L6-01 Torque Detection 1 Selection
b1-04 Reverse Operation Selection L6-02 Torque Detection 1 Level
C1-01 Acceleration Time 1 L6-03 Torque Detection 1 Time
C1-02 Deceleration Time 1 01-06 User Monitor Selection Mode
d1-01 Frequency Reference 1 01-07 Second Line Monitor Selection
d2-01 Frequency Reference Upper Limit 01-08 Third Line Monitor Selection
d2-02 Frequency Reference Lower Limit

€ Switching Between LOCAL and REMOTE

LOCAL mode is when the drive is set to accept the Run command from the digital operator RUN key. REMOTE mode is
when the drive is set to accept the Run command from an external device (i.e., input terminals or serial communications).

WARNING! Sudden Movement Hazard. The drive may start unexpectedly if the Run command is already applied when switching from
LOCAL mode to REMOTE mode when b1-07 = 1, resulting in death or serious injury. Be sure all personnel are clear of rotating machinery.

Switch the operation between LOCAL and REMOTE using the LO/RE key on the digital operator or via a digital input.

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

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

~MODE - DRV Rdy
FREF (OPR)
U1-01= 0.00Hz

U1-02= 0.00HZ]LSEQ|
U1-03= 0.00A [LREF

JOGWIs]FWD/REV]

Press @i The LO/RE light will light up. The drive is now in LOCAL.
To set the drive for REMOTE operation, press the @il key again.
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4.2 The Drive, Prog_jramming_j, and Clock Adjustment Modes

B Using Input Terminals S1 through S8 to Switch between LOCAL and REMOTE

It is possible to switch between LOCAL and REMOTE modes using one of the digital input terminals S1 through S8 (set the
corresponding parameter H1-OO to “17).
Setting H1-O00O to 1 disables the LO/RE key on the digital operator. Refer to HI: Multi-Function Digital Inputs on page

213 for details.
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4.3 Start-Up Flowchart

4.3 Start-Up Flowchart

Figure 4.5 summarizes steps required to start the drive and gives quick references to help familiarize the user with start-up
procedures.

C START )

|

( Install and wire the drive as explained in Chapters 1, 2, and 3. )
|

( Apply main power to the drive while following safety guidelines. )

Application Presets YES

A1-03 used?

Refer to
Application
Selection Section

Set the basic parameters
- b1-01/b1-02 for frequency reference selection and run command source selection
- H1-00,H2-00,H3-00,H4-00,H6-00 for I/O terminal setting
- d1-00 for using multi-speed references
+ C1-00 and €200 for accel/decel and S-curve time settings
+ L3-04 if using dynamic braking options
- L8-55 = 0 if using a regen converter

( Set or verify the V/f pattern settings E1-00. )

Energy Savings (b8-01 = 1)
or Speed Estimation Search (b3-24 = 1)
enabled when b3-01 =1 or L2-01 =1, 2?

YES

Is the motor cable
longer than 50 meters?

Perform Rotational Auto-Tuning NO
for V/f Control (T1-01 = 3) Perform Stationary Auto-Tuning
for Stator Resistance (T1-01 = 2)

Run the motor without load; check the rotation direction and operation.
Verify external signal commands to the drive work as desired.

Couple the load or machine to the motor.
Run the machine and check for desired operation.

Fine tune parameters. Adjust application settings if necessary.

Check the machine operation and verify parameter settings.

Drive is ready to run the application. )

J \J S

aYaYaYanYen

Figure 4.5 Simple Setup with Energy Savings or Speed Search
Note: 1. Execute Stationary Auto-Tuning for Line-to-Line Resistance if the drive has been Auto-Tuned and then moved to a different location

where the motor cable length exceeds 50 m.
2. Perform Auto-Tuning again after installing an AC reactor or other such components to the output side of the drive.
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4.4 Powering Up the Drive

€ Powering Up the Drive and Operation Status Display
B Powering Up the Drive

Review the following checklist before turning the power on.

Item to Check Description
200 V class: Three-phase 200 to 240 Vac 50/60 Hz
400 V class: Three-phase 380 to 480 Vac 50/60 Hz
600 V class: Three-phase 500 to 600 Vac 50/60 Hz
Power supply voltage -
<[>

Properly wire the power supply input terminals (R/L1, S/L2, T/L3).

Check for proper grounding of drive and motor.

Drive output terminals and
motor terminals

Properly wire drive output terminals U/T1, V/T2, and W/T3 with motor terminals U, V, and W.

Control circuit terminals

Check control circuit terminal connections.

Drive control terminal status | Open all control circuit terminals (off).

machinery

Status of the load and connected

Decouple the motor from the load.

<1> Confirm the following when connecting models 4A0930 and 4A1200: Remove the jumpers on R1/L11, S1/L21, and T1/L31 when using 12-pulse

rectification. Refer to 12-Pulse Rectification on page 47 for details. When operating without 12-pulse rectification, properly wire terminals R1/

L11, S1/L21, and T1/L31 in addition to terminals R/L1, S/L2, and T/L3.

B Status Display

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

Status Name Description
It The data display area displays the frequency reference. Br¥ is lit.
Operation Ui oo [TSEG]
U1-03= 0.00A
FWD
-MODE- DRV
Fault EF3 Data displayed varies by the type of fault. Refer to Fault Displays, Causes, and Possible
Bt Faul 83 Solutions on page 137 for more information. and are lit.
I D
External fault (example)
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4.5 Application Selection

4.5 Application Selection

Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these Application
Presets automatically assigns functions to the input and output terminals and sets a predefined group of parameters to values
appropriate for the selected application.

In addition, the parameters most likely to be changed are assigned to the group of User Parameters, A2-01 through A2-16.
User Parameters are part of the Setup Group, which provides quicker access by eliminating the need to scroll through multiple
menus.

Note: 1. Application Presets can only be selected if all drive parameters are at their original default settings.

2. Entering a value to A1-03 to enable an Application Preset will fix that value to the parameter. The value cannot be changed without first
setting A1-03 to 2220 or 3330 to initialize the drive.

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before performing a test run. Setting parameter
A1-03 may automatically change the I/O terminal function from the default setting. Failure to comply may result in death or serious injury.

No. Parameter Name Settings Default

0: No initialization (default)

1110: User Initialize (parameter values
must be stored using parameter 02-03)
2220: 2-Wire Initialize

P 3330: 3-Wire Initialize

Al1-03 Initialize Parameters 5550: Terminal/Control Initialize 0
8008: Pump </~
8009: Pump w/ PI <>
8010: Fan </~

8011: Fan w/ PI <!>

0: Disabled
8: Pump
Al1-06 Application Presets (monitor only) 9: Pump w/ PI 0
10: Fan

11: Fan w/ P1

<1> Refer to Fan and Pump Application Presets on page 127 for drive setup using A1-03 = 8008, 8009, 8010, or 8011.
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4.6 Basic Drive Setup Adjustments

This section explains the basic settings required for initial drive operation. Checking these basic parameter settings will help
to ensure a successful drive start-up. Refer to Parameter List on page 191 for a complete listing of drive parameters if more
information is required for parameters not listed in this section.

B A1-03: Initialize Parameters

Resets parameters to default values or performs an Application Preset for fan or pump applications. After initialization, the
setting for A1-03 automatically returns to O.

No. Parameter Name Setting Range Default
s 0,1110, 2220, 3330, 5550,
A1-03 Initialize Parameters 8008, 8009, 8010, 8011 0

Setting 0: No Initialize
Setting 1110: User Initialize

Resets parameters to the values selected by the user as User Settings. User Settings are stored when parameter 02-03 is set to
“1: Set defaults”.

Note: User Initialization resets all parameters to a user-defined set of default values previously saved to the drive. Set parameter 02-03 to 2 to
clear the user-defined default values.

Setting 2220: 2-Wire Initialization
Resets parameters to default settings with digital inputs S1 and S2 configured as Forward run and Reverse run, respectively.

Setting 3330: 3-Wire Initialization

Resets parameters to default settings with digital inputs S1, S2, and S5 configured as Run, Stop, and Forward/Reverse
respectively. Refer to Setting 0: 3-Wire Sequence on page 110 for more information on digital input functions.

Notes on Parameter Initialization
The parameters shown in Table 4.7 will not be reset when the drive is initialized by setting A1-03 = 2220 or 3330.

Table 4.7 Parameters Not Changed by Drive Initialization

No. Parameter Name
A1-00 Language Selection
E1-03 V/f Pattern Selection
F6-08 Communication Parameter Reset
L8-35 Installation Selection
02-04 Drive/kVA Selection

Setting 5550: Terminal/Control Initialize

An oPEO04 error appears on the digital operator when a terminal block with settings saved to its built-in memory is installed
in a drive that has edited parameters. Set A1-03 to 5550 to use the parameter settings saved to the terminal block memory.

Setting 8008: Pump

Application Preset for pump applications. Refer to Fan and Pump Application Presets on page 127 for a list of parameters
and default values for this Application Preset.

Setting 8009: Pump w/ PI
Application Preset for pump with PI applications. Refer to Fan and Pump Application Presets on page 127 for a list of
parameters and default values for this Application Preset.

Setting 8010: Fan
Application Preset for fan applications. Refer to Fan and Pump Application Presets on page 127 for a list of parameters and
default values for this Application Preset.

Setting 8011: Fan w/ PI

Application Preset for fan with PI applications. Refer to Fan and Pump Application Presets on page 127 for a list of
parameters and default values for this Application Preset.
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4.6 Basic Drive Setup Adjustments

B b1-01: Frequency Reference Selection 1
Selects the frequency reference source 1 for the REMOTE mode.

Note: 1. Ifa Run command is input to the drive but the frequency reference entered is 0 or below the minimum frequency, the RUN indicator
LED on the digital operator will light and the STOP indicator will flash. However, the RUN indicator LED will light in zero speed
control when A1-02 is setto 3, 6, or 7.

2. Press the LO/RE key to set the drive to LOCAL and use the operator keypad to enter the frequency reference.

No. Parameter Name Setting Range Default
b1-01 Frequency Reference Selection 1 0to4 1

Setting 0: Operator keypad
Input the frequency reference using the operator keypad with this setting.

Setting 1: Terminals (analog input terminals)
Using this setting, an analog frequency reference can be entered as a voltage or current signal from terminals A1, A2, or A3.
Voltage Input

Voltage input can be used at any of the three analog input terminals. Make the settings as described in Table 4.8 for the input
used.

Table 4.8 Analog Input Settings for Frequency Reference Using Voltage Signals

Parameter Settings
Terminal | Signal Level i Notes
s Sg’(:l:yt'ig‘r"el Function Selection Gain Bias
0to 10 Vdc H3-01=0 _02 =
Al H3-02=0 H3-03 H3-04 -
-10 to +10 Vdc H3-01=1 (Frequency Reference Bias)
0to 10 Vdc H3-09=0 H3-10=0 Set jumper S1 on the
A2 (Frequency Reference Bias) H3-11 H3-12 terminal board to “V” for
-10 to +10 Vdc H3-09=1 quency voltage input.
0to 10 Vde H3-05=0 H3-06 =0 Set DIP switch S4 on the
= 10 to +10 Vdc H3-05 = 1 (Frequency Reference Bias) H3-07 H3-08 terminal board to “Al”.

Drive
+V 10.5V, 20 mA power supply

Drive
O +V 10.5V, 20 mA power supply

2kQ Oto10V

(O A2 Analog Input 2

+10V

-10to 10V

A1 Analog Input 1 A1 Analog Input 1

Customer
+-10V

Supply A2 Analog Input 2
OR -10V C

O A3 Analog Input 3 A3 Analog Input 3

AC Analog input common Common

AC Analog input common

Figure 4.6 Setting the Frequency Reference as a Voltage Signal at Terminal A1

Current Input

Input terminals, A1, A2, and A3 can accept a current input signal. Refer to Table 4.9 for an example to set terminal A2 for
current input.

Table 4.9 Analog Input Settings for Frequency Reference Using a Current Signal

. Parameter Settings
Terminal ?_Ig\?gl Signal Level Function Gai Bi Notes
Selection Selection ain 1as
4to 20 mA H3-09=2 H3-10=0 Make sure to set jumper S1 on the
A2 . H3-11 H3-12 terminal board to “I”” for current
01020 mA H3-09=3 (Frequency Bias) input.
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Jumper S1 o)

A1/A2/A3 JV

Voltage/Current ‘J |
@]

Selection

- Drive

TRTTAZ AT

+V 10.5V, 20 mA power supply

A1 Analog Input 1
0 or4to20 mA

A2 Analog Input 2

A3 Analog Input 3

AC Analog input common

Figure 4.7 Setting the Frequency Reference as a Current Signal to Terminal A2

Switching between Main/Auxiliary Frequency References

The frequency reference input can be switched between the analog terminals A1, A2, and A3 using multi-speed inputs. Refer
to Multi-Step Speed Selection on page 103 for details on using this function.

Setting 2: MEMOBUS/Modbus Communications

This setting requires entering the frequency reference via the RS-485//RS-422 serial communications port (control terminals
R+, R-, S+, S-).

Setting 3: Option card

This setting requires entering the frequency reference via an option board plugged into connector CN5-A on the drive control
board. Consult the option board manual for instructions on integrating the drive with the communication system.

Note: If the frequency reference source is set for Option PCB (b1-01 = 3), but an option board is not installed, an oPEO5 operation error will be
displayed on the digital operator and the drive will not run.

Setting 4: Pulse Train Input

This setting requires a pulse train signal to terminal RP to provide the frequency reference. Follow the directions below to
verify that the pulse signal is working properly.

Verifying the Pulse Train is Working Properly

* Setb1-01 to 4 and set H6-01 to 0.

* Set the H6-02 to the pulse train frequency value that equals 100% of the frequency reference.

* Enter a pulse train signal to terminal RP and check for the correct frequency reference on the display.

B b1-02: Run Command Selection 1

Determines the Run command source 1 in the REMOTE mode.
No. Parameter Name Setting Range Default
b1-02 Run Command Selection 1 Oto3 1

Setting 0: Operator

This setting will illuminate the LO/RE light to indicate that the Run command source is assigned to the digital operator. Use
the digital operator RUN and STOP keys to start and stop operation.

Setting 1: Control Circuit Terminal

This setting requires entering the Run command via the digital input terminals using one of following sequences:

* 2-Wire sequence 1:

Setting A1-03 to 2220 initializes the drive and presets terminals S1 and S2 to FWD/Stop and REV/Stop. These are the default
settings of the drive.

» 2-Wire sequence 2:

Two inputs (Start/Stop-FWD/REV).
* 3-Wire sequence:

Setting A1-03 to 3330 initializes the drive and presets terminals S1, S2, and S5 to Start, Stop, and FWD/REV.
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Setting 2: MEMOBUS/Modbus Communications

This setting requires entering the Run command via serial communications by connecting the RS-485/RS-422 serial
communication cable to control terminals R+, R-, S+, and S- on the removable terminal block.

Setting 3: Option Card

This setting requires entering the Run command via the communication option board by plugging a communication option
board into the CN5-A port on the control PCB. Refer to the option board manual for instructions on integrating the drive into
the communication system.

Note: Ifb1-02 is set to 3, but an option board is not installed in CN5-A, an oPE0S5 operation error will be displayed on the digital operator and
the drive will not run.

B b1-03: Stopping Method Selection

Selects how the drive stops the motor when the Run command is removed or when a Stop command is entered.

No. Parameter Name Setting Range Default
b1-03 Stopping Method Selection 0to3 0

Setting 0: Ramp to Stop

When the Run command is removed, the drive will decelerate the motor to stop. The deceleration rate is determined by the
active deceleration time. The default deceleration time is set to parameter C1-02.

When the output frequency falls below the level set in parameter b2-01, the drive will start DC injection, Zero Speed Control,
or Short Circuit Braking. Refer to b2-01: DC Injection Braking Start Frequency on page 98 for details.
Setting 1: Coast to Stop

When the Run command is removed, the drive will shut off its output and the motor will coast (uncontrolled deceleration) to
stop. The stopping time is determined by the inertia and the friction in the driven system.

Run
command ON | OFF

f Output
requenc
q y " Drive output is shut off

Motor speed \

Figure 4.8 Coast to Stop

Note: After a stop is initiated, any subsequent Run command entered will be ignored until the minimum baseblock time (L2-03) has expired. Do
not enter Run command until it has come to a complete stop. Use DC Injection at Start (Refer to b2: DC Injection Braking and Short
Circuit Braking on page 193) or Speed Search (Refer to b3: Speed Search on page 194) to restart the motor before it has completely
stopped.

Setting 2: DC Injection Braking to Stop

When the Run command is removed, the drive will enter baseblock (turn off its output) for the minimum baseblock time
(L2-03). When the minimum baseblock time has expired, the drive will inject the amount DC Injection Braking is set in
parameter b2-02 into the motor windings to brake the motor. The stopping time in DC Injection Braking to Stop is significantly
faster compared to Coast to Stop.
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Run

command ON OFF
E DC Injection Braking
Output with the current set in
frequer?cy / b2-02
]
1 1 :
1 1 1
1
Motor speed / ! :
1
1 1
Motor coasts | | i
o i
1 1 1
1 1 1
| j
-
Minimum Baseblock
Time (L2-03)

Figure 4.9 DC Injection Braking to Stop

DC Injection Braking time is determined by the value set to b2-04 and the output frequency at the time the Run command is
removed. It can be calculated by:
(b2-04) x 10 x Output frequency

Maximum output frequency (E1-04)

DC Injection brake time =

DC Injection braking time

7 ‘
b2-04
Output frequency when 100%
10% .
Stop command was entered (Maximum output
frequency)

Figure 4.10 DC Injection Braking Time Depending on Output Frequency

Note: If an overcurrent (0C) fault occurs during DC Injection Braking to Stop, lengthen the minimum baseblock time (L2-03) until the fault no
longer occurs.

Setting 3: Coast to Stop with Timer

When the Run command is removed, the drive will turn off its output and the motor will coast to stop. The drive will not start
if a Run command is input before the time t (C1-02) has expired. Cycle the Run command that was activated during time t
after t has expired to start the drive.

Run command ON | oFF ON oFf [ON

Output i
frequer?cy . Drive output shut off

Run wait time t

Figure 4.11 Coast to Stop with Timer

The wait time t is determined by the output frequency when the Run command is removed and by the active deceleration time.
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Run wait time t

Active deceleration time f-----------------o oo

Momentary Power Loss
Minimum Baseblock

Time (L2-03) |
Min output Output frequency 100%
frequency when Stop command (Max output

was entered frequency)

Figure 4.12 Run Wait Time Depending on Output Frequency

B b2-01: DC Injection Braking Start Frequency
Active when “Ramp to Stop” is selected as the stopping method (b1-03 = 0).

No. Name Setting Range Default
b2-01 DC Injection Braking Start Frequency 0.0to 10.0 Hz 0.5 Hz
V/f Control

Sets the starting frequency for DC Injection Braking at Stop. When the output frequency falls below the setting of b2-01, DC
Injection Braking is enabled for the time set in parameter b2-04.

DC Injection
E1-09 Min. Output Freq. Braking
b2-01 DC Inj. Braking Start Freq }
ouput 0 TTTTTTTTTTTTTC | | ]
Frequency — ime
b2-04

Figure 4.13 DC Injection Braking at Stop for V/f

Note: I£b2-01 is set to a smaller value than E1-09 (Minimum Frequency), then DC Injection Braking will begin when the frequency falls to the
E1-09 value.

B b3-01: Speed Search Selection at Start

Determines if Speed Search is automatically performed when a Run command is issued.

No. Parameter Name Setting Range Default
b3-01 Speed Search Selection at Start 0,1 0

Setting 0: Disabled

This setting starts operating the drive at the minimum output frequency when the Run command is entered. If external Speed
Search 1 or 2 is already enabled by a digital input, the drive will start operating with Speed Search.

Setting 1: Enabled

This setting performs Speed Search when the Run command is entered. The drive begins running the motor after Speed Search
is complete.

€ EZ Sleep/Wake-up Function

To enable EZ Sleep/Wake-up functionality on the drive, first set parameter b5-89 to 1. The default setting for b5-89 is 0, which
disables the EZ Sleep functionality and related parameters, except for parameter b5-91, EZ Sleep Minimum Speed.

Setting b5-89 to 1 disables the existing PID Sleep function (b5-15) and enables the EZ Sleep/Wake-up functionality.
EZ Sleep and Minimum Speed Units

Parameter b5-90, EZ Sleep Unit, determines the unit, range, and resolution of parameters b5-92 and b5-93. When set to Hz,
the range is 0.1 to 400.0 Hz. When set to RPM, the range is 0 to 24000 RPM. Changing b5-90 will NOT automatically re-
scale the values of b5-92 and b5-93.

Minimum Speed
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Parameter b5-91, EZ Minimum Speed, acts as a lower limit on the PID output. This value is internally limited to the higher
value between b5-34 or d2-02 and is active regardless of the b5-89 setting. When this limit is active, the PID integrator will
be held to avoid integral wind-up. Parameter b5-90 determines whether the value is input in Hz or RPM.

Sleep

When the output frequency (or speed) is at or below the EZ Sleep Level (b5-92) for the time set in EZ Sleep Time (b5-93),

the drive will sleep. The EZ Sleep Level is internally lower limited to the b5-92 setting.

Wake-up using Absolute Level (b5-95 = 0)

For Normal Acting PID, the PID Feedback must drop below the EZ Wake-up Level (b5-94) for the time set in EZ Wake-up

Time (b5-96) in order for the drive to wake-up.

For Reverse Acting PID, the PID Feedback must rise above the b5-94 level for the time set in b5-96 in order for the drive to

wake-up.

Wake-up using Setpoint Delta Level (b5-95=1)

For Normal Acting PID, the wake-up level is determined by the PID Setpoint minus the b5-94 level. The PID Feedback must
drop below the wake-up level for the time set in b5-96 in order for the drive to wake-up

For Reverse Acting PID, the wake-up level is determined by the PID Setpoint plus the b5-94 level. The PID Feedback must
rise above the wake-up level for the time set in b5-96 in order for the drive to wake-up.

Refer to Figure 4.14 and Figure 4.15 for detailed diagrams of EZ Sleep/Wake-up functions.
Refer to Table 4.10 for descriptions of EZ Sleep/Wake-up parameters.

Wake-up
Level
reached

Wake-up
Timer
expired

PID Set-point

Sleep
Level
reached

Above
Sleep
Level

Sleep
Level
reached

Sleep
Timer
expired

‘Wake-up
Level
reached

Level

Wake-up

Level

reached reached

Wake-up Wake-up

Timer
expired

Above
Wake-up
Level

Above
Wake-up
Level

PID Feedback

/

Wake-up Level <1> \_/

b5-96
<«

Minimum Speed

b5-93

b5-93

\4

b5-96
/

(b5-91) <2>

Output Frequency

Run Command

Sleeping

<1> Determined by EZ Wake-up Level (b5-94) and EZ Wake-up Mode (b5-95)

<2> EZ Sleep Level (b5-92) is left at default (0.0 Hz), thus effectively making b5-91 the Sleep Level

Sleeping

Figure 4.14 EZ Sleep/Wake-up with Normal Acting PID and b5-92 = 0.0 Hz
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Wake-up Wake-up Sleep Sleep Wake-up Wake-up Wake-up Wake-up
Level Timer Level Timer Level Level Level Timer
reached expired reached expired reached reached reached expired
Above Above
Wake-up Wake-up
Level Level
—
—~
Wake-up Level <1
° IglIg':)FeZ\cljiaf:k> — \
PID Set-point
b5-96 b5-93 b5-96 b5-9 b5-96
<> < > «p >
EZ Sleep Level /
(B5-92) { /
Minimum Speed
(B5-91)
Output Frequency
Run Command #
Sleeping
<1> Determined by EZ Wake-up Level (B5-94) and EZ Wake-up Mode (B5-95)
Figure 4.15 EZ Sleep/Wake-up with Reverse Acting PID and b5-92 > b5-91
Table 4.10 EZ Sleep/Wake-up Parameters
No. Name Description Values
0: 0.01 Hz units
. . 1: 0.01% units (100% = max output frequency) Default: 1
b5-20 PID Setpoint Scaling 2: RPM (number of motor poles must entered) Range: 0to 3
3: User-set (set scaling to b5-38 and b5-39, units based on b5-46 setting)
Scales the PID units to the maximum output frequency. Default: 1000
b5-38 PID Setpoint User Display Min.: 1
Max.: 60000
Sets the display units for parameter b5-19, and monitors U5-01, U5-04 and U5-99
0: WC (Inch of water)
1: PSI (Pounds per square inch)
2: GPM (Gallons per minute)
3: F (Degrees Fahrenheit)
4: CFM (Cubic feet per minute)
5: CMH (Cubic meters per hour)
6: LPH (Liters per hour)
b5-46 | PID Units Selection 7 Ié};rs(%;frs per second) E:gag‘él_tbom 1525
9: Pa (Pascal)
10: C (Degrees Celsius)
11: Mtr (Meters)
12: Ft (Feet)
13: LPM (Liters per minute)
14: CMM (Cubic meters per minute)
15: “Hg (Inches of Mercury)
25: None
0: No decimal places
. . . 1: One decimal place Default: 2
b5-39 PID Setpoint Display Digits 2: Two decimal places Range: 0 to 3
3: Three decimal places
Determines how the drive sleeps and wakes-up when using PID. Default: 0
b5-89 Sleep Method Selection 0: Standard Range: 0, 1
1: EZ Sleep/Wake-up ge- Y,
b5-90 —_ ) S.ets the unit, range, and resolution of parameters b5-91 and b5-92. Default: 0
<> eep Unit 0: Hz Range: 0. 1
1: RPM (number of motor poles must be entered) £ b
Sets the PID minimum speed and integral lower limit. Default: 0.0 Hz
b5-91 The internal value is lower limited to the higher setting between b5-34 and d2-02. [Range: 0.0 to
e EZ Minimum Speed 400.0 Hz
or 0 to 24000 RPM
<2>
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No. Name Description Values
The drive will go to sleep when the drive output frequency (or speed) is at or below | Default: 0.0 Hz
b5-92 this level for the time set in b5-93. Range: 0.0 to
g EZ Sleep Level This parameter is internally lower limited to b5-91 (EZ Min Speed) + 1 Hz. 400.0 Hz
or 0 to 24000 RPM
<2>
b5-93 The drive will go to sleep when the drive output frequency is at or below the level |Default: 5.0 s
> EZ Sleep Time set to b5-92 for the time set in this parameter. Min.: 0.0
Max.: 1000.0

When b5-95 is set to 0 (Absolute), the drive wakes-up when the PID Feedback (H3-
00O = 20) drops below this level for the time set in b5-96.
For reverse-acting, the PID Feedback must be above this level for the time set in

b5-94 b5-96. Default: 0.00%
<> <1> |EZ Wake-up Level When b5-95 is set to 1 (Setpoint Delta), the drive wakes-up when the PID Feedback |Min.: 0.00
(H3-0O0 = 20) drops below the PID Setpoint minus this level (for normal acting |Max.: 600.00
PID) for the time set in b5-96.
For reverse-acting, Wake-up level is PID Setpoint plus this level. The PID Feedback
must be above the wake-up level for the time set in b5-96.
R Sets how the wake-up level is determined. .
bi,gs EZ Wake-up Mode 0: Absolute Eefaul.t.ool
1: Setpoint Delta ange: U,
b5-96 The drive will wake up when the PID Feedback drops below the b5-94, EZ Wake- | Default: 1.0 s
> EZ Wake-up Time up Level for the time set in this parameter. Min.: 0.0

Max.: 1000.0

<1> Parameter is only effective when EZ Sleep is enabled by setting b5-89 to 1.
<2> Unit, range and resolution is determined by b5-90. Changing b5-90 will not automatically update the value of this parameter.

B C1-01 to C1-04: Accel, Decel Times 1 and 2

Two different sets of acceleration and deceleration times can be set in the drive by digital inputs, motor selection, or switched
automatically.

Acceleration time parameters always set the time to accelerate from 0 Hz to the maximum output frequency (E1-04).
Deceleration time parameters always set the time to decelerate from maximum output frequency to 0 Hz. C1-01 and C1-02
are the default active accel/decel settings.

No. Parameter Name Setting Range Default
C1-01 Acceleration Time 1
C1-02 Deceleration Time 1 -
C1-03 Acceleration Time 2 0.0t0 6000.0's 100
C1-04 Deceleration Time 2

<1> The setting range for the acceleration and deceleration times is determined by the accel/decel time setting units in C1-10. For example, if the time
is set in units of 0.01 s (C1-10 = 0), the setting range becomes 0.00 to 600.00 s.

Switching Acceleration Times by Digital Input

Accel/decel time 1 is active by default if no input is set. Activate accel/decel times 2, 3, and 4 by digital inputs
(H1-O0O =7 and 1A) as explained in Table 4.11.

Table 4.11 Accel/Decel Time Selection by Digital Input

Accel/Decel Time Sel. 1 Accel/Decel Time Sel. 2 Active Times
H1-OO=7 H1-OO=1A Acceleration Deceleration
0 0 C1-01 C1-02
1 0 C1-03 C1-04

Figure 4.16 shows an operation example for changing accel/decel. times. The example below requires that the stopping method
be set for “Ramp to stop” (b1-03 = 0).
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Decel Time 1 Decel Time 2
ccel Time 1 y (C1-04)
Accel Time 2
ouput  (C1-01) / (C1-03)
frequency —
¥ \ Decel Time 1
(C1-02)
Time
FWD (REV) ON OFF ON
Run command
ON OFF

Accel/Decel Time Selection 1
(Terminals S1 to S8, H1-0O0O = “7”)

Figure 4.16 Timing Diagram of Accel/Decel Time Change

B C6-02: Carrier Frequency Selection

Sets the switching frequency of the drive output transistors. Changes to the switching frequency lower audible noise and reduce
leakage current.

Note: Increasing the carrier frequency above the default value automatically lowers the drive current rating.
No. Parameter Name Setting Range Default
C6-02 Carrier Frequency Selection 1toF 7
Settings:

C6-02 Carrier Frequency C6-02 Carrier Frequency C6-02 Carrier Frequency
1 2.0 kHz 5 12.5 kHz 9 Swing PWM 3
2 5.0kHz 6 15.0 kHz A Swing PWM 4
3 8.0 kHz 7 Swing PWM 1

- F User defined (C6-03 to C6-05)

4 10.0 kHz 8 Swing PWM 2

Note: Swing PWM uses a carrier frequency of 2.0 kHz as a base, then applies a special PWM pattern to reduce the audible noise.

Guidelines for Carrier Frequency Parameter Setup

Symptom

Remedy

Speed and torque are unstable at low speeds

Noise from the drive affects peripheral devices

Lower the carrier frequency.

Excessive leakage current from the drive

Wiring between the drive and motor is too long <>

Audible motor noise is too loud

Increase the carrier frequency or use Swing PWM.

<2>

<1> The carrier frequency may need to be lowered if the motor cable is too long. Refer to Table 4.12.
<2> The default carrier frequency is Swing PWM (C6-02 = 7), using a 2 kHz base. Increasing the carrier frequency is permissible , however the drive
rated current is reduced when the carrier frequency is increased.

Table 4.12 Wiring Distance and Carrier Frequency

Wiring Distance

Up to 50 m

Up to 100 m

Greater than 100 m

Recommended setting value for C6-02

1to F (up to 15 kHz)

1 to 2 (up to 5 kHz),
7 (Swing PWM)

1 (up to 2 kHz), 7 (Swing PWM)

B d1-01 to d1-17: Frequency Reference 1 to 16 and Jog Frequency Reference

The drive lets the user switch between up to 17 preset frequency references during run (including the Jog reference) through
the digital input terminals. The drive uses the acceleration and deceleration times that have been selected when switching

between each frequency reference.
The Jog frequency overrides all other frequency references and must be selected by a separate digital input.

The multi-speed references 1, 2, and 3 can be provided by analog inputs.
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No. Parameter Name Setting Range Default
d1-01 to d1-16 Frequency Reference 1 to 16 0.00 to 400.00 Hz </~ 0.00 Hz
d1-17 Jog Frequency Reference 0.00 to 400.00 Hz <> 6.00 Hz

<1> The upper limit is determined by the maximum output frequency (E1-04) and upper limit for the frequency reference (d2-01).

Multi-Step Speed Selection

To use several speed references for a multi-step speed sequence, set the H1-CIO parameters to 3, 4, 5, and 32. To assign the
Jog reference to a digital input, set H1-CIO to 6.

Notes on using analog inputs as Multi-Speed 1, 2, and 3:
* Multi-Step Speed 1

Set b1-01 to 1 to set terminal Al analog input to Multi-Step Speed 1.

Set b1-01 to 0 when setting d1-01, Frequency Reference 1, to Multi-Step Speed 1.
* Multi-Step Speed 2

Set H3-06, Terminal A3 Function Selection, to 2 (Auxiliary Frequency Reference 1) when setting terminal A3 analog input
to Multi-Step Speed 2.

Set H3-06 to F (Through mode) when setting d1-02, Frequency Reference 2, to Multi-Step Speed 2.
* Multi-Step Speed 3

Set H3-10, Terminal A2 Function Selection, to 3 (Auxiliary Frequency Reference 2) when setting terminal A2 analog input
to Multi-Step Speed 3.

Set H3-10 to F (Through mode) when setting d1-03, Frequency Reference 3, to Multi-Step Speed 3.

Set H3-09 to 0 and set jumper S1 on the control circuit terminal board to V (voltage) for A2 when inputting 0 to 10 V to
terminal A2 analog input.

Select the different speed references as shown in Table 4.13. Figure 4.17 illustrates the multi-step speed selection.

Table 4.13 Multi-Step Speed Reference and Terminal Switch Combinations

Multi-Step Multi-Step Multi-Step Multi-Step
Reference Speed Speed 2 Speed 3 Speed 4 J°,$1'_‘§f|§’:'}5°e
H1-00 =3 H1-00 = 4 H1-00 =5 H1-00 = 32
Frequency Reference 1 (set in b1-01) OFF OFF OFF OFF OFF
Frequency Reference 2
(d1-02 or input terminal A1, A2, A3) ON OFF OFF OFF OFF
Frequency Reference 3
(d1-03 or input terminal A1, A2, A3) OFF ON OFF OFF OFF
Frequency Reference 4 (d1-04) ON ON OFF OFF OFF
Frequency Reference 5 (d1-05) OFF OFF ON OFF OFF
Frequency Reference 6 (d1-06) ON OFF ON OFF OFF
Frequency Reference 7 (d1-07) OFF ON ON OFF OFF
Frequency Reference 8 (d1-08) ON ON ON OFF OFF
Frequency Reference 9 (d1-09) OFF OFF OFF ON OFF
Frequency Reference 10 (d1-10) ON OFF OFF ON OFF
Frequency Reference 11 (d1-11) OFF ON OFF ON OFF
Frequency Reference 12 (d1-12) ON ON OFF ON OFF
Frequency Reference 13 (d1-13) OFF OFF ON ON OFF
Frequency Reference 14 (d1-14) ON OFF ON ON OFF
Frequency Reference 15 (d1-15) OFF ON ON ON OFF
Frequency Reference 16 (d1-16) ON ON ON ON OFF
Jog Frequency Reference (d1-17) <> - - - - ON

<1> The Jog frequency overrides all other frequency references.
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A d1-16
Frequency d1-15 /~—
reference d1-14/—‘
d1-13/_
d1-07
d1-06/_'
d1-05/_
d1-04
d1-03 /
a2 A3/
d1-01 (A2 /
(A1) / d1-17
FWD (REV) Run/Stog Time
ON
Multi-step Speed Ref. 1 ON ON ON ()() ON ON ON
Multi-step Speed Ref. 2 ON [ on () () ON | ON
Multi-step Speed Ref. 3 ON ‘ ()() [ ON
Multi-step Speed Ref. 4 ()<)| ON
Jog Reference Selection ()() ON

Figure 4.17 Preset Reference Timing Diagram

B E1-01: Input Voltage Setting
Adjusts the levels of some protective features of the drive (overvoltage, Stall Prevention, etc.). Set this parameter to the nominal
voltage of the AC power supply.

NOTICE: Set parameter E1-01 to match the input voltage of the drive. 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 will result in improper drive operation.

No.

Parameter Name

Setting Range

Default

E1-01

Input Voltage Setting

155 to 255 V<1~

230 V=<1~

<1> Values shown are specific to 200 V class drives. Double the value for 400 V class drives. Multiply the value by 2.875 for 600 V class drives.

E1-01 Related Values

The input voltage setting determines the overvoltage and undervoltage detection levels, the operation levels of the braking
transistor, the KEB function, and the overvoltage suppression function.

ov Detection Level/Dynamic (Epproximatsivalyios)
Volt Setting Value | gryin Transistor Detection : . ov Suppression /

oltage of E1-01 <§l> SIStonLC ON| Yy Detection Level | Desired DC Bus Voltage Stall Prevention Level
Level (rr Detection Level) (L2-05) during KEB (L2-11) (L3-17)

TN | Allsettings 410V /394 V 190 V 260V 375V

400V | setting =400 V 820V /788 V 380V 500 V 750 V

Class | setting <400 V 820V /788 V 350 V 460 V 750 V

QY | Al settings 1178 V/ 1132V 475V 635V 930 V

<I> The braking transistor operation levels are valid for the drive internal braking transistor. When using a CDBR braking unit, refer to instruction
manual TOBPC72060000 or TOBPC72060001.
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W V/f Pattern Settings (E1-03)

The drive uses a V/f pattern to adjust the output voltage relative to the frequency reference. There are 15 different predefined
V/f patterns (setting 0 to E) from which to select, each with varying voltage profiles, saturation levels (frequency at which
maximum voltage is reached), and maximum frequencies. Additionally, one custom V/f pattern is available (setting F) that
requires the user to create the pattern using parameters E1-04 through E1-10.

B E1-03: V/f Pattern Selection

Selects the V/f pattern for the drive and motor from 15 predefined patterns or creates a custom V/f pattern.

No. Parameter Name Setting Range Default
E1-03 V/f Pattern Selection OtoF F <>

<1> Parameter is not reset to the default value when the drive is initialized using A1-03.

Setting a Predefined V/f Pattern (Setting 0 to E)

Choose the V/f pattern that best meets the application demands from Table 4.14. These settings are available only in
V/f Control modes. Set the correct value to E1-03. Parameters E1-04 to E1-13 can only be monitored, not changed.

Note: 1. Setting an improper V/f pattern may result in low motor torque or increased current due to overexcitation.
2. Drive initialization does not reset parameter E1-03.

Table 4.14 Predefined V/f Patterns

Setting Specification Characteristic Application

0 50 Hz

1 éO Hz Constant torque For general purpose applications. Torque remains

2 60 Hz (with 50 Hz base) constant regardless of changes to speed.

3 72 Hz (with 60 Hz base)

4 50 Hz, Variable torque 1

5 50 Hz, Var%able torque 2 Variable torque For fans, pumps, and other applications where the

6 60 Hz, Variable torque 1 required torque changes as a function of the speed.

7 60 Hz, Variable torque 2

8 50 Hz, mid starting torque Select high starting torque when:

9 50 Hz, high starting torque . . * Wiring between the drive and motor exceeds 150 m.

- - High starting torque . . .

A 60 Hz, mid starting torque A large amount of starting torque is required.

B 60 Hz, high starting torque * An AC reactor is installed.

C 90 Hz (with 60 Hz base) ] )

D 120 Hz (with 60 Hz basc) Constant output (6)61tgl)1zlt voltage is constant when operating at greater than
E 180 Hz (with 60 Hz base)

F For general purpose applications. Torque remains
<> 60 Hz Constant torque constant regardless of changes to speed.

<1> Setting F enables a custom V/f pattern by changing parameters E1-04 to E1-13. When the drive is shipped, the default values for parameters E1-04
to E1-13 are the same as those of setting 1.

The following tables show details on predefined V/f patterns.

Predefined V/f Patterns for Models 2A0004 to 2A0021, 4A0002 to 4A0011, and 5A0003 to 5A0009

The values in the following graphs are specific to 200 V class drives. Double the values for 400 V class drives. Multiply the
values by 2.875 for 600 V drives.

Table 4.15 Constant Torque Characteristics, Settings 0 to 3

Setting =0 Setting = 1 60 Hz Setting = 2 60 Hz Setting = 3 72 Hz
200 200 200 200
S S s
ry s = o
(o)} ~ [ o)
© Q j=2} ©
= o @ =
S £ S S
15 S 15}- > 151- 15 -
op(: : orf ] orf P ot L
0 1325 50 0153 60 0153 50 60 0153 60 72
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
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Table 4.16 Derated Torque Characteristics, Settings 4 to 7

Setting = 4 | 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz
200 (== nmmmemmennes . 200 p-coemememanns , 200 [-osmmmoememnaaes , 200 e nmmmmmmmennenns ,
= s S s
g & sol-s, & [y S
o g 3 oo g
sp-f : T : : " e} ; : S oo :
013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.17 High Starting Torque, Settings 8 to B
Setting = 8 50 Hz Setting =9 50 Hz Setting = A 60 Hz Setting = B 60 Hz
200 fnememnnanas , 200 [mnmemmnees , 200 [-nsmsmmmmemenen , 200 [emnmemmannnans ,
s S S <
g £ |- g g
S 19l- S S 19 5
=19 Z sl S 1s)-
"t : : ] 1 : '
01325 50 01325 50 015 3 60 015 3 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.18 Rated Output Operation, Settings C to F
Setting = C 90 Hz Setting =D 120 Hz Setting = E 180 Hz
200 [--osmmememnnns — 200 [nnmemmnanans — 200 -=cmsmmnemens —
S s s
o S S
z g :
S 15}- > 15f- > 15f-
9r-( ] 9r-( ¢ I 9t-( .
0153 60 90 0153 60120 0153 60180
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)

Predefined V/f Patterns for Models 2A0030 to 2A0211, 4A0018 to 4A0103, and 5A0011 to 5A0077
The values in the following graphs are specific to 200 V class drives. Double the values for 400 V class drives. Multiply the
values by 2.875 for 600 V class drives.

Table 4.19 Rated Torque Characteristics, Settings 0 to 3

Setting=0 | 50 Hz Setting = 1 60 Hz Setting=2 | 60 Hz Setting=3 |  72Hz
200 p---iiiiieeeeee e 200 p---m-mmmmmeee 1 200 p--mmmmmmmeae — 200 (----mmmmme e r

Voltage (V)

N
Voltage (V)

Voltage (V)
=

T ] o ] : ' 7t-( ! i
0 1325 50 15 3 60 15 3 50 60 0153 60 72
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)

Voltage (V)

-
N

o N

Table 4.20 Derated Torque Characteristics, Settings 4 to 7
Setting = 4 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz

200 -----mmmmmmee , 200 p------m-eo-- 1 200 p-----mmmeimae e 3 200 ----mmmm e ]

Voltage (V)
(%))
o

Voltage (V)
Voltage (V)
[4)]
o
Voltage (V)

~

o

013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
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Table 4.21 High Starting Torque, Settings 8 to B

Setting = 8 50 Hz Setting =9 50 Hz Setting = A | 60 Hz Setting = B | 60 Hz
200 (-nnmmnnnnans , 200 200 -nmmemme e nnees : 200 -nnmmnmennannnsg ,
s > S S
o 923 o} ©23
S1sl- £ S8} £
=N S 11 S ol $13
01325 50 01325 50 015 3 60 07153 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.22 Constant Output, Settings C to F
Setting = C 90 Hz Setting = D 120 Hz Setting = E 180 Hz
200 p----mmmmmmam s 200 p------meeee ey 200 f----mmemem e
s S S
>c14 --- §14 - g14 .-
71-( i T ] U ]
0153 60 90 0153 60120 0153 60180

Frequency (Hz)

Frequency (Hz)

Frequency (Hz)

Frequency (Hz)

Predefined V/f Patterns for Models 2A0250 to 2A0415, 4A0139 to 4A1200, and 5A0099 to 5A0242

The values in the following graphs are specific to 200 V class drives. Double the values for 400 V class drives. Multiply the
values by 2.875 for 600 V class drives.

Table 4.23 Rated Torque Characteristics, Settings 0 to 3

Setting = 0 50 Hz Setting = 1 60 Hz Setting = 2 60 Hz Setting = 3 72 Hz
200 -nnemmemneees 200 1010 [ . 200 (- enmemmemennes
- < S ' s
g E E g
12} 12 12}- 12}
6t i i 61" 6 - 6p(: L]
01325 50 015 3 60 0153 50 60 0153 60 72
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.24 Derated Torque Characteristics, Settings 4 to 7
Setting = 4 50 Hz Setting = 5 50 Hz Setting = 6 60 Hz Setting = 7 60 Hz
200 200 (-nnmememenees ] S 200 [ennmmme e
2 s s s
[0} -~ ~ [0}
~ 35 980 Y — L
spf : ° ; ; Sp : I :
013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 4.25 High Starting Torque, Settings 8 to B
Setting = 8 50 Hz Setting =9 50 Hz Setting = A 60 Hz Setting = B 60 Hz
200 [nemmmmemens , 200 010 S ]
S | S s s
Sys|. 2 2 2 15 S
. 11
71 : ® : ] 7t-( ] : :
01325 50 0 1.325 50 015 3 60 015 3 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
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Table 4.26 Constant Output, Settings C to F

Setting=C | 90 Hz Setting = D 120 Hz Setting = E 180 Hz Setting = F
200 f-mmmmm e — 200 ---mmmmmmmae e . 200 f----ememanenaas . 230
: S S - s
o = = 3
= 9 9 =
121- 2l = 12| 13.8
61t L] 6p-( ! L] 6t-(t 1] 6.9}--( !
0153 60 90 0153 60120 0153 60180 015 3
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)

Setting a Custom V/f Pattern (Setting F: Default)
Setting parameter E1-03 to F allows the user to set up a custom V/f pattern by changing parameters E1-04 to E1-13.
B VI/f Pattern Settings E1-04 to E1-13

If E1-03 is set to a preset V/f pattern (i.e., a value other than F), the user can monitor the V/f pattern in parameters E1-04
through E1-13. To create a new V/f pattern, set E1-03 to F. Refer to V/f Pattern on page 108 for an example custom V/f

pattern.
No. Parameter Name Setting Range Default
E1-04 Maximum Output Frequency 40.0 to 400.0 Hz 60.0 Hz
E1-05 Maximum Voltage 0.0 to 255.0 V<4 5750V
E1-06 Base Frequency 0.0 to [E1-04] 60.0 Hz
E1-07 Middle Output Frequency 0.0 to [E1-04] 3.0Hz
E1-08 Middle Output Frequency Voltage 0.0t0255.0 V <# 150V
E1-09 Minimum Output Frequency 0.0 to [E1-04] 1.5Hz
E1-10 Minimum Output Frequency Voltage 0.0t0255.0 V ¥ 9.0V
El-11 Middle Output Frequency 2 0.0 to [E1-04] 0.0 Hz <6~
El-12 Middle Output Frequency Voltage 2 0.0t0 255.0 V <% 0.0V <5> <6>
E1-13 Base Voltage 0.0 t0 255.0 V <4 0.0V <> <7~
<4> Values shown are specific to 200 V class drives. Double the value for 400 V class drives. Multiply the value by 2.875 for 600 V class drives.
<5> The drive changes these settings when Auto-Tuning is performed (Rotational Auto-Tuning, Stationary Auto-Tuning 1, 2).
<6> Parameter ignored when E1-11 and E1-12 are set to 0.0.
<7> EI-13 and E1-05 are set to the same value when Auto-Tuning is performed.
Output Voltage (V)
|
E1-13f-------- -
E1-08------- /
E1-10} - < ! Lo
ET-09 E1-07 E1-06 E1-11 E1-04
Frequency (Hz)
Figure 4.18 VIf Pattern
Note: . The following condition must be true when setting up the V/f pattern: E1-09 < E1-07 <E1-06 <E1-11 <E1-04

1
2. To make the V/f pattern a straight line below E1-06, set E1-09 equal to E1-07. In this case the E1-08 setting is disregarded.

3.

4. Onlyuse E1-11, E1-12, and E1-13 to fine-tune the V/f pattern in the constant output range. These parameters rarely need to be changed.

E1-03 is unaffected when the drive is initialized, but E1-04 through E1-13 return to their default values.

B E2-01: Motor Rated Current

Provides motor control, protects the motor, and calculates torque limits. Set E2-01 to the full load amps (FLA) stamped on
the motor nameplate. If Auto-Tuning completes successfully, the value entered to T1-04 will automatically be saved to E2-01.

No.

Parameter Name Setting Range Default

E2-01

10% to 200% of the drive Determined by

Motor Rated Current rated current <!> 02-04
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<1> Display is in the following units:
2A0004 to 2A0040, 4A0002 to 4A0023, and SA0007 to SA0017: 0.01 A units.
2A0056 to 2A0415, 4A0031 to 4A0675, and SA0022 to 5A0242: 0.1 A units.
4A0930 and 4A1200: 1 A units.

Note:

An oPEOQ2 error will occur if the motor rated current in E2-01 is set lower than the motor no-load current in E2-03. Set E2-03 correctly to

prevent this error.

B H1-01 to H1-08: Functions for Terminals S1 to S8

These parameters assign functions to the multi-function digital inputs. The various functions and settings are listed in Table

4.27.
No. Parameter Name %«:trt‘igg Default
H1-01 |[Multi-Function Digital Input Terminal S1 Function Selection 1 to 9F 40 (F) <> : Forward Run Command (2-Wire sequence)
H1-02 |Multi-Function Digital Input Terminal S2 Function Selection 1 to OF 41 (F) <> : Reverse Run Command (2-Wire sequence)
H1-03 |Multi-Function Digital Input Terminal S3 Function Selection 0 to 9F 24: External Fault
H1-04 |Multi-Function Digital Input Terminal S4 Function Selection 0 to 9F 14: Fault Reset
H1-05 |Multi-Function Digital Input Terminal S5 Function Selection 0 to 9F 3 (0) <> : Multi-Step Speed Reference 1
H1-06 |Multi-Function Digital Input Terminal S6 Function Selection 0to 9F |4 (3)<">: Multi-Step Speed Reference 2
H1-07 |Multi-Function Digital Input Terminal S7 Function Selection 0 to 9F 6 (4) <> : Jog Reference Selection
H1-08 |Multi-Function Digital Input Terminal S8 Function Selection 0 to 9F 8: (6) <!> : External Baseblock Command

<1> Number appearing in parenthesis is the default value after performing a 3-Wire initialization (A1-03 = 3330).

Table 4.27 Multi-Function Digital Input Terminal Settings

Setting Function Page Setting Function Page
0 3-Wire Sequence 110 31 PID Integral Hold —
1 LOCAL/REMOTE Selection — 32 Multi-Step Speed Reference 4 —
2 External Reference 1/2 Selection — 34 PID Soft Starter Cancel —
3 Multi-Step Speed Reference 1 35 PID Input Level Selection —
4 Multi-Step Speed Reference 2 — 40 Forward Run Command (2-Wire sequence)
5 Multi-Step Speed Reference 3 41 Reverse Run Command (2-Wire sequence) B
6 Jog reference Selection — 42 Run Command (2-Wire sequence 2)
7 Accel/Decel Time Selection 1 — 43 FWD/REV Command (2-Wire sequence 2) o
8 Baseblock Command (N.O.) 47 Node Setup —
9 Baseblock Command (N.C.) o 51 Disable Sequence Timers —
A Accel/Decel Ramp Hold — 52 Cancel Active Sequence Timer —
B Drive Overheat Alarm (oH2) — 60 DC Injection Braking Command —
C Analog Terminal Input Selection — 61 External Speed Search Command 1 —
F Through Mode — 62 External Speed Search Command 2 —
10 Up Command 63 Field Weakening —
11 Down Command - 65 KEB Ride-Thru 1 (N.C.)
12 |Forward Jog 66  |KEB Ride-Thru 1 (N.O.) o
13 Reverse Jog B 67 Communications Test Mode —
14 Fault Reset — 68 High Slip Braking (HSB) —
15 Fast Stop (N.O.) — 6A Drive Enabled —
17 Fast Stop (N.C.) — 75 Up 2 Command
18 Timer Function Input — 76 Down 2 Command B
19 PID Disable — TA KEB Ride-Thru 2 (N.C.)
1A Accel/Decel Time Selection 2 — 7B KEB Ride-Thru 2 (N.O.) -
1B Program Lockout — A8 Secondary PI Disable (N.O.) —
1E Reference Sample Hold — A9 Secondary PI Disable (N.C.) —

20 to 2F |External Fault — AA Secondary PI Inverse Operation —
30 PID Integral Reset — AB Secondary PI Integral Reset —
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Setting Function Page Setting Function Page
AC Secondary PI Integral Hold — AF Emergency Override Forward Run —
AD Select Secondary PI Parameters — BO Emergency Override Reverse Run —

Setting 0: 3-Wire Sequence

The digital input programmed for 3-Wire control becomes the forward/reverse directional input, S1 becomes the Run command
input, and S2 becomes the Stop command input.

The drive starts the motor when the input S1 set for the Run command closes for longer than 2 ms. The drive stops the operation
when the Stop input S2 is released. When the digital input programmed for a forward/reverse operation is open, the drive is
set for forward operation. When the digital input is closed, the drive is set for reverse operation.

Note: Input the Run and Stop commands via S1 and S2 when selecting a 3-Wire sequence.

Stop Switch Run Switch DRIVE
(N.C) (N.O.)

Run Command (Runs when Closed)|

Stop Command (Stops when Open)
S5 ) !
FWD/REV (Multi-Function Input)
(H1-05 = 0)

Standard Digital Input Common

SN

Figure 4.19 3-Wire Sequence Wiring Diagram

—»—t«— 2 ms min.

Run command ’ 77777 Can beréﬁher ONrar”OFF

; -2 ms min. Can be
Stop command | ! M DY E— e A
Forward/reverse
command ‘ : OFF (forward) | ON (reverse) |

Motor speed

Stop J‘ Forward J‘ Reverse J‘ Stop :‘ Forward

Figure 4.20 3-Wire Sequence

Note: 1. The Run command must be closed for more than 2 ms.
2. Ifthe Run command is active at power up and b1-17 = 0 (Run command at power up not accepted), the Run LED will flash to indicate
that protective functions are operating. If required by the application, set b1-17 to 1 to automatically issue the Run command upon drive
power up.

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

WARNING! Sudden Movement Hazard. The drive may start unexpectedly in reverse direction after power up if it is wired for 3-Wire sequence
but set up for 2-Wire sequence (default). Make sure b1-17 is set to “0” (drive does not accept a Run command active at power up). When
initializing the drive use 3-Wire initialization. Failure to comply could result in death or serious injury from moving equipment.

B H2-01 to H2-03: Terminal M1-M2, M3-M4, and MD-ME-MF Function Selection

The drive has three multi-function output terminals. Table 4.28 lists the functions available for theses terminals using H2-01,
H2-02, and H2-03.

No. Parameter Name Setting Range Default
H2-01 Terminal M1-M2 Function Selection (relay) 0to 192 0: During Run
H2-02 Terminal M3-M4 Function Selection (relay) 0to 192 1: Zero Speed
H2-03 Terminal MD-ME-MF Function Selection (relay) 0to 192 2: Speed agree 1

Table 4.28 Multi-Function Digital Output Terminal Settings

Setting Function Setting Function
0 During Run — 2 Speed Agree 1 111
1 Zero Speed — 3 User-Set Speed Agree 1 111
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Setting Function Setting Function

4 Frequency Detection 1 — 20 Drive Overheat Pre-Alarm (oH) —
5 Frequency Detection 2 — 22 Mechanical Weakening Detection —
6 Drive Ready — 2F Maintenance Period —
7 DC Bus Undervoltage — 37 During Frequency Output —
8 During Baseblock (N.O.) — 38 Drive Enabled —
9 Frequency Reference Source — 39 Watt Hour Pulse Output —
A Run Command Source — 3C LOCAL/REMOTE Status —
B Torque Detection 1 (N.O.) — 3D During Speed Search —
C Frequency Reference Loss — 3E PID Feedback Low —
D Braking Resistor Fault — 3F PID Feedback High —
E Fault — 4A During KEB Operation —
F Through Mode — 4C During Fast Stop —
10 Minor Fault — 4D oH Pre-Alarm Time Limit —
11 Fault Reset Command Active — 4E <2> | Braking Transistor Fault (rr) —
12 Timer Output — 4F <2> | Braking Resistor Overheat (rH) —
13 Speed Agree 2 — 50 Waiting to Run —
14 User-Set Speed Agree 2 — 51 Sequence timer 1 _
15 Frequency Detection 3 — 52 Sequence timer 2 —
16 Frequency Detection 4 — 53 Sequence timer 3 _
17 Torque Detection 1 (N.C.) o 54 Sequence timer 4 _
18 Torque Detection 2 (N.O.) 58 UL6 Detected _
19 Torque Detection 2 (N.C.) _ 60 Internal Cooling Fan Alarm —
1A During Reverse —_ 71 Secondary PI Feedback Low —
1B During Baseblock (N.C.) — 72 Secondary PI Feedback High —
IE  |Restart Enabled — 100 to 192 | Functions 0 to 92 with Inverse Output —
1F Motor Overload Alarm (oL1) —

<2> Not available in models 2A0169 to 2A0415 and 4A0088 to 4A1200.
Setting 2: Speed Agree 1 (f./fou: Agree 1)

Closes when the actual output frequency is within the Speed Agree Width (L4-02) of the current frequency reference regardless
of the direction.

Status Description
Open Output frequency or motor speed does not match the frequency reference while the drive is running.
Closed Output frequency or motor speed is within the range of frequency reference £1.4-02.
Note: Detection works in forward and reverse.
Frequency . ‘
reference - -A---------X--- *

Output Frequency

Speed agree 1 OFF ON

Figure 4.21 Speed Agree 1 Time Chart

Setting 3: User-Set Speed Agree 1 (f/fsct Agree 1)

Closes when the actual output frequency and the frequency reference are within the speed agree width (L4-02) of the
programmed speed agree level (L4-01).
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Status Description
Open Output frequency or motor speed and frequency reference are not both within the range of L4-01 £L.4-02.
Closed Output frequency or motor speed and the frequency reference are both within the range of L4-01 +L.4-02.
Note: Frequency detection works in forward and reverse. The value of L4-01 is used as the detection level for both directions.

-------------------------- Frequency reference + L4-02

L4-01 +L4-02
"""" Fommmmm oo ':' _ ~ ~ = = ~ Frequency reference —L4-02
T

Frequency reference

L4-01 —
I ! : I
]
t + L4-01 —L4-02
I : During : \ Output frequency
oH ', Forward !
Z + '
! : : 1 During Reverse
Output frequency : : : : -L4-01 +14-02
1 1
\ : : \ —L4-01
: | | : . | Frequency reference + L4-02
Lo ro X A -14-01 —14-02
L [ T ™ Frequency reference
I I I I
I I I |
! ! e —y----- Frequency reference —L4-02
User Set OFF m OFF m OFF oM

Speed Agree 1

Figure 4.22 User Set Speed Agree 1 Time Chart

BW H3-01: Terminal A1 Signal Level Selection

Selects the input signal level for analog input Al.

No. Name Setting Range Default
H3-01 Terminal A1 Signal Level Selection 0to3 0

Setting 0: 0 to 10 Vdc

The input level is 0 to 10 Vdc. The minimum input level is limited to 0%, so that a negative input signal due to gain and bias
settings will be read as 0%.

Setting 1: 0 to 10 Vdc Bipolar

The input level is -10 to 10 Vdc. If the resulting voltage is negative after being adjusted by gain and bias settings, then the
motor will rotate in reverse.

Setting 2: 4 to 20 mA

Setting 3: 0 to 20 mA

B H3-02: Terminal A1 Function Selection

Selects the input signal level for analog input Al.

No. Name Setting Range Default
H3-02 Terminal A1 Function Selection 0to 26 0

B H3-03, H3-04: Terminal A1 Gain and Bias Settings
Parameter H3-03 sets the level of the selected input value that is equal to 10 Vdc input at terminal A1 (gain).

Parameter H3-04 sets the level of the selected input value that is equal to 0 V input at terminal A1 (bias).

Use both parameters to adjust the characteristics of the analog input signal to terminal Al.

No. Name Setting Range Default
H3-03 Terminal Al Gain Setting -999.9 t0 999.9% 100.0%
H3-04 Terminal A1l Bias Setting -999.9 t0 999.9% 0.0%

Setting Examples
» Gain H3-03 =200%, bias H3-04 = 0, terminal A1 as frequency reference input (H3-02 = 0):
A 10 Vdc input is equivalent to a 200% frequency reference and 5 Vdc is equivalent to a 100% frequency reference. Since

the drive output is limited by the maximum frequency parameter (E1-04), the frequency reference will be equal to E1-04
above 5 Vdc.
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H3-01=0
A
Gain =200 %
Frequency
reference
100 %
E1-04
Bias =0 % :
oV 5V 10V

H3-01=1

4
Gain =200 %

100%
E1-04

0V 5V 10V

-100%
E1-04

,,,,,,,,,,,,,,,,,,,,,,,,

Gain =-200 %

Figure 4.23 Frequency Reference Setting by Analog Input with Increased Gain

* Gain H3-03 = 100%, bias H3-04 = -25%, terminal A1 as frequency reference input:
An input of 0 Vdc will be equivalent to a -25% frequency reference.
When parameter H3-01 = 0, the frequency reference is 0% between 0 and 2 Vdc input.
When parameter H3-01 = 1, the motor will rotate in reverse between -10 and 2 Vdc input.

H3-01=0
100 % |
Frequency
reference
0 i ‘ >
S/ 20V 10V
,/ Analog Input
-25% Voltage
H3-01 =1

B H3-05: Terminal A3 Signal Level Selection

Determines the function assigned to analog input terminal A3.

H3-01=1
A
100% [ ;

-0V 6.0V i

; : 20V 10V

-25% Analog Input
Voltage

A -100%

i E1-04

S — -150%

Figure 4.24 Frequency Reference Setting by Analog Input with Negative Bias

No.

Name

Setting Range Default

H3-05

Terminal A3 Signal Level Selection

Oto3 0

Setting 0: 0 to 10 Vdc

The input level is 0 to 10 Vdc. See the explanation provided for H3-01. Refer to Setting 0: 0 to 10 Vdc on page 112.

Setting 1: 0 to 10 Vdc Bipolar
The input level is -10 to 10 Vdc. See the explanation provided for H3-01. Refer to Setting 1: 0 to 10 Vdc Bipolar on page

112.

Setting 2: 4 to 20 mA
Setting 3: 0 to 20 mA

B H3-06: Terminal A3 Function Selection

Determines the function assigned to analog input terminal A3.

No.

Name

Setting Range Default

H3-06

Terminal A3 Function Selection

0to 26 2

B H3-07, H3-08: Terminal A3 Gain and Bias Setting
Parameter H3-07 sets the level of the selected input value that is equal to 10 Vdc input at terminal A3 (gain).
Parameter H3-08 sets the level of the selected input value that is equal to 0 V input at terminal A3 (bias).
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No. Name Setting Range Default
H3-07 Terminal A3 Gain Setting -999.9 to 999.9% 100.0%
H3-08 Terminal A3 Bias Setting -999.9 t0 999.9% 0.0%

B H3-09: Terminal A2 Signal Level Selection

Selects the input signal level for analog input A2. Set DIP switch S1 on the terminal board accordingly for a voltage input or
current input.

No. Name Setting Range Default
H3-09 Terminal A2 Signal Level Selection 0to3 2

Setting 0: 0 to 10 Vdc
The input level is 0 to 10 Vdc. Refer to Setting 0: 0 to 10 Vidc on page 112.

Setting 1: 0 to 10 Vdc Bipolar
The input level is -10 to 10 Vdc. Refer to Setting 1: 0 to 10 Vdc Bipolar on page 112.

Setting 2: 4 to 20 mA
The input level is 4 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0%.

Setting 3: 0 to 20 mA
The input level is 0 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0%.

B H3-10: Terminal A2 Function Selection

Determines the function assigned to analog input terminal A2.

No. Name Setting Range Default
H3-10 Terminal A2 Function Selection 0to 26 0

B H3-11, H3-12: Terminal A2 Gain and Bias Setting
Parameter H3-11 sets the level of the input value selected that is equal to 10 Vdc input or 20 mA input to terminal A2.

Parameter H3-12 sets the level of the input value selected that is equal to 0 V, 4 mA or 0 mA input at terminal A2.

Use both parameters to adjust the characteristics of the analog input signal to terminal A2. The setting works in the same way
as parameters H3-03 and H3-04 for analog input Al.

No. Name Setting Range Default
H3-11 Terminal A2 Gain Setting -999.9 to 999.9% 100.0%
H3-12 Terminal A2 Bias Setting -999.9 t0 999.9% 0.0%

B H4-01, H4-04: Multi-Function Analog Output Terminal FM, AM Monitor Selection

Sets the desired drive monitor parameter UO-CIO to output as an analog value via terminal FM and AM. Refer to Ul:
Operation Status Monitors on page 238 for a list of all monitors. The “Analog Output Level” column indicates whether a
monitor can be used for analog output.

Example: Enter “103” for U1-03.

No. Name Setting Range Default
H4-01 Multi-Function Analog Output Terminal FM Monitor Selection 000 to 999 102
H4-04 Multi-Function Analog Output Terminal AM Monitor Selection 000 to 999 103

A setting of 031 or 000 applies no drive monitor to the analog output. With either of these settings, the output level of the
terminals FM and AM can be set by a PLC via a communication option or MEMOBUS/Modbus (through mode).

B H4-02, H4-03: Multi-Function Analog Output Terminal FM Gain and Bias
H4-05, H4-06: Multi-Function Analog Output Terminal AM Gain and Bias

Parameters H4-02 and H4-05 set the terminal FM and AM output signal level when the value of the selected monitor is at
100%. Parameters H4-03 and H4-06 set the terminal FM and AM output signal level when the value of the selected monitor
is at 0%. Both are set as a percentage, where 100% equals 10 Vdc or 20 mA analog output and 0% equals 0 V or 4 mA. The
output voltage of both terminals is limited to +/-10 Vdc.
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The output signal range can be selected between 0 to +10 Vdc or -10 to +10 Vdc, or 4 to 20 mA using parameter H4-07 and

H4-08. Figure 4.25 illu

strates how gain and bias settings work.

No. Name Setting Range Default
H4-02 Multi-Function Analog Output Terminal FM Gain -999.9 t0 999.9% 100.0%
H4-03 Multi-Function Analog Output Terminal FM Bias -999.9 t0 999.9% 0.0%
H4-05 Multi-Function Analog Output Terminal AM Gain -999.9 t0 999.9% 50.0%
H4-06 Multi-Function Analog Output Terminal AM Bias -999.9 to 999.9% 0.0%

Using Gain and Bias to Adjust Output Signal Level
The output signal is adjustable while the drive is stopped.

Terminal FM

1.

2.
3.

4,

View the value set to H4-02 (Terminal FM Monitor Gain) on the digital operator. A voltage equal to 100% of the
parameter being set in H4-01 will be output from terminal FM.

Adjust H4-02 viewing the monitor connected to the terminal FM.

View the value set to H4-03 on the digital operator; terminal FM will output a voltage equal to 0% of the parameter
being set in H4-01.

Adjust H4-03 viewing the output signal on the terminal FM.

Terminal AM

1.

View the value set to H4-05 (Terminal AM Monitor Gain) on the digital operator. A voltage equal to 100% of the
parameter being set in H4-04 will be output from terminal AM.

2. Adjust H4-05 viewing the monitor connected to the terminal AM.
3. View the value set to H4-06 on the digital operator; terminal AM will output a voltage equal to 0% of the parameter
being set in H4-04.
4. Adjust H4-06 viewing the output signal on the terminal AM.
H4-07,08 =0 H4-07, 08 = 1
BV oo :
I 2 in = 0,
| Output Voltage } g;‘gz 3020 %
; 10V oo
oV ! | Gain = 100%
**************** . | Bias = 0%
—— Gain 150% SV -/ _ Gain=50%
Output Voltage i Bias 0% 1 Bias = 0%
i 0, }
T Gain 100% 109/0 !
BV e fom o ! Bias 0% | 100%
l | Monitor Value
N e 5V
! Gain 50% |
! Bias 0% |
ov ‘ et 0V
0% Monitor Value 100% i
o] 15V

Figure 4.25 Analog Output Gain and Bias Setting Example 1 and 2

Set H4-03 to 30% for an output signal of 3 V at terminal FM when the monitored value is at 0%.

_ _ Gain = 100%
H4-07,08 =0 H4-07, 08 = 1 / Bias = 30%
vl - ,
! Gain = 100%
OV [ 5 Output Voltage ‘ Bias = 0%
L~ Bias 30% av Ll :
Output Voltage i Gain 100% -100% 3
o / 100%
av ] 1 2‘:; (1 g’o% A -4V Monitor Value
! |
ov : A 10V
0% Monitor Value 100%

Figure 4.26 Analog Output Gain and Bias Setting Example 3
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B H4-07, H4-08: Multi-Function Analog Output Terminal FM, AM Signal Level Selection

Sets the voltage output level of U parameter (monitor parameter) data to terminal FM and terminal AM using parameters
H4-07 and H4-08.

No. Name Setting Range Default

Multi-Function Analog Output Terminal FM
Signal Level Selection

H4-07 0to2 0

Multi-Function Analog Output Terminal AM 0to2 0

RO Signal Level Selection

Setting 0: 0to 10 V

Setting 1: -10 Vto 10 V

Setting 2: 4 to 20 mA

B L3-01: Stall Prevention Selection during Acceleration

Stall Prevention during acceleration prevents tripping with overcurrent (0C), motor overload (oL 1), or drive overload (oL2)
faults common when accelerating with heavy loads.

L3-01 determines the type of Stall prevention the drive should use during acceleration.

No. Name Setting Range Default
L3-01 Stall Prevention Selection during Acceleration 0to?2 1

Setting 0: Disabled

No Stall Prevention is provided. If the acceleration time is too short, the drive may not be able to get the motor up to speed
fast enough, causing an overload fault.

Setting 1: Enabled
Enables Stall Prevention during acceleration.

Acceleration is reduced when the output current value exceeds 85% of the level set to parameter L3-02 for a longer than the
time set to L3-27. The acceleration stops when the current exceeds L.3-02. Acceleration continues when the current falls below
L3-02 for longer than the time set to L3-27.

The Stall Prevention level is automatically reduced in the constant power range. Refer to L3-03: Stall Prevention Limit during
Acceleration on page 117.

Output current

Stall Prevention Level

13-02 During Acceleration

L3-02 [ e
-15% P

Time
Output frequency
-
Controls the output frequency ‘
to prevent the motor from stalling
Time

Figure 4.27 Stall Prevention During Acceleration for Induction Motors
Setting 2: Intelligent Stall Prevention

The drive disregards the selected acceleration time and attempts to accelerate in the minimum time. The acceleration rate is
adjusted so the current does not exceed the value set to parameter L3-02.
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B L3-02: Stall Prevention Level during Acceleration

Sets the output current level at which the Stall Prevention during acceleration is activated.

No.

Name

Setting Range

Default

L3-02

Stall Prevention Level during Acceleration 0to 150% <>

<]>

<1> The upper limit and default value is determined by parameter L8-38, Carrier Frequency Reduction.

* Lower L3-02 if stalling occurs when using a motor that is relatively small compared to the drive.
* Also set parameter L.3-03 when operating the motor in the constant power range.
W L3-03: Stall Prevention Limit during Acceleration

The Stall Prevention level is automatically reduced when the motor is operated in the constant power range. L.3-03 sets the
lower limit for this reduction as a percentage of the drive rated current.

No.

Name

Setting Range

Default

L3-03

Stall Prevention Limit during Acceleration 0 to 100%

50%

Stall Prevention level during Acceleration

L3-02

L3-03

Output frequency

E1-06
Base frequency

Figure 4.28 Stall Prevention Level and Limit During Acceleration

W L3-04: Stall Prevention Selection during Deceleration

Stall Prevention during deceleration controls the deceleration based on the DC bus voltage and prevents an overvoltage fault
caused by high inertia or rapid deceleration.

No.

Name

Setting Range

Default

L3-04

Stall Prevention Selection During Deceleration 0to5<>

1

<1> Setting 3 is not available in models 4A0930 or 4A1200.

Setting 0:

Disabled

The drive decelerates according to the set deceleration time. With high inertia loads or rapid deceleration, an overvoltage fault

may occur. If an overvoltage fault occurs, use dynamic braking options or switch to another L.3-04 selection.

Setting 1: General-purpose Stall Prevention
The drive tries to decelerate within the set deceleration time. The drive pauses deceleration when the DC bus voltage exceeds
the Stall Prevention level and then continues deceleration when the DC bus voltage drops below that level. Stall Prevention

may be triggered repeatedly to avoid an overvoltage fault. The DC bus voltage level for Stall Prevention depends on the input

voltage setting E1-01.

Drive Input Voltage

Stall Prevention Level during Deceleration

200 V Class 377 Vdc
400 V Class 754 Vdc
600 V Class 1084 Vdc

Note:

1. Do not use this setting in combination with a Dynamic Braking Resistor or other dynamic braking options. If Stall Prevention during
deceleration is enabled, it will be triggered before the braking resistor option can operate.

2. This method may lengthen the total deceleration time compared to the set value. If this is not appropriate for the application consider

using a dynamic braking option.

Figure 4.29 illustrates the function of Stall Prevention during deceleration.
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Output Frequency

Deceleration characteristics
/ when Stall Prevention was
triggered during deceleration

: Time
-
specified deceleration time

Figure 4.29 Stall Prevention During Deceleration

Setting 2: Intelligent Stall Prevention

The drive adjusts the deceleration rate so the DC bus voltage is kept at the level set to parameter L3-17. This produces the
shortest possible deceleration time while protecting the motor from stalling. The selected deceleration time is disregarded and
the achievable deceleration time cannot be smaller than 1/10 of the set deceleration time.

This function uses the following parameters for adjusting the deceleration rate:
* DC bus voltage gain (L3-20)

* Deceleration rate calculations gain (L3-21)

* Inertia calculations for motor acceleration time (L3-24)

* Load inertia ratio (L3-25)

Note: The deceleration time is not constant. Do not use Intelligent Stall Prevention in applications where stopping accuracy is a concern. Use
dynamic braking options instead.
Setting 3: Stall Prevention with dynamic braking option
Enables the Stall Prevention function while using a dynamic braking resistor.

Setting 4: Overexcitation Deceleration 1

Overexcitation Deceleration 1 (increasing the motor flux) is faster than deceleration with no Stall Prevention (L3-04 = 0).
Setting 4 changes the selected decel time and functions to provide protection from an overvoltage trip.

Setting 5: Overexcitation Deceleration 2

Overexcitation Deceleration 2 slows down the motor while trying to maintain the DC bus voltage at the level set to parameter
L3-17. This function shortens the achievable deceleration time more than by using Overexcitation Deceleration 1. Setting 5
will shorten/lengthen the decel time to maintain the L3-17 bus level.

W L3-05: Stall Prevention Selection during Run

Determines how Stall Prevention works during Run. Stall Prevention during run prevents the motor from stalling by
automatically reducing the speed when a transient overload occurs while the motor is running at constant speed.

No. Name Setting Range Default
L3-05 Stall Prevention Selection During Run 0to2 1
Note: Stall Prevention during run is disabled when the output frequency is 6 Hz or lower regardless of the L3-05 and L3-06 settings.

Setting 0: Disabled
Drive runs at the set frequency reference. A heavy load may cause the motor to stall and trip the drive with an oC or oL fault.

Setting 1: Decelerate using C1-02

If the current exceeds the Stall Prevention level set in parameter L3-06, the drive will decelerate at decel time 1 (C1-02). When
the current level drops below the value of L3-06 minus 2% for 100 ms, the drive accelerates back to the frequency reference
at the active acceleration time.

Setting 2: Decelerate using C1-04
Same as setting 1 except the drive decelerates at decel time 2 (C1-04).
W L3-06: Stall Prevention Level during Run

Sets the current level to trigger Stall Prevention during run. Depending on the setting of parameter L.3-23, the level is
automatically reduced in the constant power range (speed beyond base speed). A setting of 100% is equal to the drive rated
current.

The Stall Prevention level can be adjusted using an analog input.
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No.

Name

Setting Range

Default

L3-06

Stall Prevention Level During Run

30 to 150% </~

<I>

<1> The upper limit and default for this setting is determined by L8-38.
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4.7 Auto-Tuning_;

4.7 Auto-Tuning

€ Types of Auto-Tuning

The drive offers different types of Auto-Tuning for induction motors. Refer to the tables below to select the type of Auto-
Tuning that bests suits the application. Refer to Start-Up Flowchart on page 90 for directions on executing Auto-Tuning.

B Auto-Tuning for Induction Motors

This feature automatically sets the V/f pattern and motor parameters E1-C100 and E2-000 for an induction motor.

Table 4.29 Types of Auto-Tuning for Induction Motors

Type

Setting

Application Conditions and Benefits

Stationary Auto-Tuning for Line-to-
Line Resistance

T1-01=2

The drive is used in V/f Control and other Auto-Tuning selections are not possible.

Perform when entering motor data manually while using motor cables longer than 50
m.

Drive and motor capacities differ.

Tunes the drive after the cable between the drive and motor has been replaced with a
cable over 50 m long. Assumes Auto-Tuning has already been performed.

Rotational Auto-Tuning for V/f
Control

T1-01=3

Recommended for applications using Speed Estimation Speed Search or using the
Energy Saving function in V/f Control.

Assumes motor can rotate while Auto-Tuning is executed. Increases accuracy for
certain functions like torque compensation, slip compensation, Energy Saving, and
Speed Search.

Table 4.30 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. Refer to Start-Up Flowchart on page 90 for details on the Auto-Tuning process.

Table 4.30 Auto-Tuning Input Data

Tuning Type (T1-01)
Input Value Input Parameter Unit 2 Rotati 3 | for V/f
Line-to-Line Resistance o aé%rr']?rofr
Motor rated power T1-02 kW YES YES
Motor rated voltage T1-03 Vac - YES
Motor rated current T1-04 A YES YES
Motor rated frequency T1-05 Hz - YES
Number of motor poles T1-06 - - YES
Motor rated Speed T1-07 r/min - YES
Motor iron loss T1-11 W - YES

€ 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

- A.-TUNE - DRV Rd

XXX Hz/ X.XXA

<KL S>> >

I o I

A —During Auto-Tuning

120

DRV

- MODE -

Er-03
STOP key

| EQWBIRESET

B — Auto-Tuning Aborted

Figure 4.30 Auto-Tuning Aborted Display
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4.7 Auto-Tuning

€ Auto-Tuning Operation Example

The following example demonstrates Stationary Auto-Tuning for Line-to-Line Resistance.

B Selecting the Type of Auto-Tuning

Step Display/Result

~MODE - DRV Rdy
FREF (OPR)
U1-01= 0.00Hz

U1-02= 0.00HZLSEQ]
U1-03= 0.08\ [LREF

FWD ETDIRRY

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

-MODE - PRG

Auto-Tuning

->

F[E0d FWD IDINEN

2. | press or until the Auto-Tuning display appears.

-A.TUNE - PRG Rdy
Tuning Mode Sel

-p T1{H= 2 =2+

r
< . .
3. Press to begin setting parameters. Term Resistance
FWD
“ATUNE - PRG Rdy
Tuning Mode Sel
r
J ) T1-01= B -2+
4 | Press to display the value for T1-01. - Term Resistance
e
FWD
r
. . <
5. | save the setting by pressing . nd Entry Accepted
~ATUNE - PRG Rdy
Tuning Mode Sel
6. |The display automatically returns to the display shown in Step 3. -»> T}'z 2 2
erm Resistance

FWD HBLYY.N

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
-ATUNE - PRG Rdy
_MtrRated Power
4 T1{&= 0.75kW
L. | press to access the motor output power parameter T1-02. - (0.00 ~ 650.00)
“0.75kW”

FWD IBLYYN

-A.TUNE - PRG Rdy
Mtr Rated Power

J . .
Press to view the default setting.

T1-02= [§00.75kW
(0.00 ~ 650.00)
“0.75kW”

FWD IS

F1 F2

D |
Press left , right , , and to enter the motor power nameplate data in
kW.

-A.TUNE - PRG Rdy
Mtr Rated Power

T1-02= 000.4EKkW
(0.00 ~ 650.00)
“0.75KW”

FWD
~
Press ¥SW=3 to save the setting. Entry Accepted
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4.7 Auto-Tuning_;

Step Display/Result

-A.TUNE - PRG Rdy
Mtr Rated Power

T1B= 0.40kW
(0.00 ~ 650.00)
“0.75kW”

2] DATA

5. |The display automatically returns to the display in Step 1. g

-A.TUNE - PRG
Rated Voltage

T1-E= 200.0VAC
Repeat Steps 1 through 5 to set the following parameters: (‘%80~02\/5:é[')’)
» T1-03, Motor Rated Voltage (Rotational Auto-Tuning for V/f Control only) FWD

6 e T1-04, Motor Rated Current - 3
|+ T1-05, Motor Base Frequency (Rotational Auto-Tuning for V/f Control only) v

* T1-06, Number of Motor Poles (Rotational Auto-Tuning for V/f Control only) -ATUNE - PRG
ated Current

* T1-07, Motor Base Frequency (Rotational Auto-Tuning for V/f Control only) T XXXA
(0.35 ~ 7.00)
XXX A”
FWD

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 area 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.

NOTICE: Rotational Auto-Tuning will not function properly if a holding brake is engaged on the load. Failure to comply could result in improper
operation of the drive. Ensure the motor can freely spin before beginning Auto-Tuning.

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”.
Step Display/Result
-ATUNE - DRV Rdy
___Auto-Tuning
. . y 0.00 Hz/ 0.00A
L | After entering the data listed on the motor nameplate, press to confirm. -»> Tuning Ready ?
Press RUN key
FwD I
Press to activate Auto-Tuning. IDRVI flashes. The drive begins by injecting current -ATUNE - DRV Rd
into the motor for about 1 min, and then starts to rotate the motor. ,_i,,',,
2 o ] o ] ) ] -> XXX Hzl XXXA
: Note: The first digit on the display indicates which motor is undergoing e e
Auto-Tuning. The second digit indicates the type of Auto-Tuning being B > B
performed.
~MODE- DRV
3. | Auto-Tuning finishes in approximately one to two minutes. —p Tune Ej.l‘iessml

| WAWIRESET
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4.8 No-Load Operation Test Run

4.8 No-Load Operation Test Run

€ No-Load Operation Test Run

This section explains how to operate the drive with the motor decoupled from the load during a test run.

B Before Starting the Motor

Check the following items before operation:
* Ensure the area around the motor is safe.

» Ensure external emergency stop circuitry is working properly and other safety precautions have been taken.

B During Operation

Check the following items during operation:
* The motor should rotate smoothly (i.e., no abnormal noise or oscillation).
* The motor should accelerate and decelerate smoothly.

B No-Load Operation Instructions

The following example illustrates a test run procedure using the digital operator.
Note: Before starting the motor, set the frequency reference d1-01 to 6 Hz.

Step

Display/Result

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

- MODE - DRV Rdy
FREF (OPR)
U1-01= 0.00Hz

U1-02= 0.00HZLSEQ
U1-03= 0.00\ [LREF
FWD

oMo
2. | press to select LOCAL. The LO/RE light will turn on.

3. |Press to give the drive a Run command. RUN will light and the motor will rotate
at 6 Hz.

4. |Ensure the motor is rotating in the correct direction and that no faults or alarms occur.

Forward

If there is no error in step 4, press to increase the frequency reference. Increase the
5. |frequency in increments of 10 Hz, verifying smooth operation at all speeds. For each

frequency, check the drive output current using monitor U1-03. The current should be well
below the motor rated current.
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4.8 No-Load Operation Test Run

Step

The drive should operate normally. Press to stop the motor. RUN flashes until the| =

motor comes to a complete stop.

Display/Result

124
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4.9 Test Run with Load Connected

4.9 Test Run with Load Connected

& Test Run with the Load Connected

After performing a no-load test run, connect the motor and proceed to run the motor and load together.

B Precautions for Connected Machinery

WARNING! Sudden Movement Hazard. Clear all personnel from the drive, motor, and machine area before applying power. System may
start unexpectedly upon application of power, causing death or serious injury.

WARNING! Sudden Movement Hazard. Always check the operation of any fast stop circuits after they are wired. Fast stop circuits are
required to provide safe and quick shutdown of the drive. Prepare to initiate an emergency stop during the test run. Operating a drive with
untested emergency circuits could result in death or serious injury.

* The motor should come to a complete stop without problems.
* Connect the load and machinery to the motor.
* Fasten all installation screws properly and check that the motor and connected machinery are held in place.

B Checklist Before Operation

* The motor should rotate in the proper direction.

* The motor should accelerate and decelerate smoothly.

B Operating the Motor under Loaded Conditions

Test run the application similarly to the no-load test procedure when connecting the machinery to the motor.
* Monitor U1-03 for overcurrent during operation.

* If the application permits running the load in the reverse direction, change the motor direction and the frequency reference
while watching for abnormal motor oscillation or vibration.

* Correct any problems that occur with hunting, oscillation, and other control-related issues.
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4.10 Test Run Checklist

4.10 Test Run Checklist

Review the checklist before performing a test run. Check each item that applies.

M No. Checklist Page
O 1 Thoroughly read the manual before performing a test run. -
O 2 | Turn the power on. 91
O 3 |Set the voltage for the power supply to E1-01. 104

Check the items that correspond to the control mode being used.

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. When programmed for 3-Wire control, a momentary
closure on terminal S1 may cause the drive to start.

[Zf No. Checklist Page
O 4 | Select the best V/f pattern according to the application and motor characteristics. -
O 5 Select Stationary Auto-Tuning for Line-to-Line Resistance or Rotational Auto-Tuning for V/f Control if using Energy 120
Saving functions.
O 6 | Decouple the motor for Rotational Auto-Tuning for V/f Control. 120
Enter the following data depending on Auto-Tuning method according to the information listed on the motor nameplate:
* Motor rated power to T1-02 (kW)
* Motor rated voltage to T1-03 (V)
O 7 |+ Motor rated current to T1-04 (A) -
* Motor base frequency to T1-05 (Hz)
* Number of motor poles to T1-06
* Motor base speed to T1-07 (r/min)
O 8 | The [PRVI should light after giving a Run command. -
O 9 | To give Run command and frequency reference from the digital operator, press “LO/RE” key to set to LOCAL. 88
O 10 |If the motor rotates in the opposite direction during test run, switch two of U/T1, V/T2, W/T3, or change b1-14. 91
O 11 | Set motor rated current (E2-01) and motor protection (L1-01) values for motor thermal protection. -
O 12 |Set the drive for REMOTE when control circuit terminals provide the Run command and frequency reference. 88
O 13 If the control circuit terminals should supply the frequency reference, select the correct voltage input signal level 94
(0to +10 V or -10 to +10 V) or the correct current input signal level (4 to 20 mA or 0 to 20 mA).
O 14 | Set the proper signal level to terminals A1, A2, A3 (0 to 20 mA, 4to 20 mA, 0 to +10 V or -10 to +10 V). 94
For A1, A2, and A3, when current input is used, switch the jumper on S1 from the V-side to I-side. Set the level for current
signal used with parameter H3-01 for terminal A1, H3-09 for terminal A2, H3-05 for terminal A3, (set or 4 to
O 15 ignal used with H3-01 fi inal A1, H3-09 f inal A2, H3-05 f¢ inal A3 “2” for 4 to 20 94
mA, or “3” for 0 to 20 mA). V = Voltage, [ = Current analog input signal.
If an analog input supplies the frequency reference, make sure it produces the desired frequency reference. Make the
following adjustments if the drive does not operate as expected:
O 16 Gain adjustment: Set the maximum voltage/current signal and adjust the analog input gain (H3-03 for A1, H3-11 for A2, _
H3-07 for A3) until the frequency reference value reaches the desired value.
Bias adjustment: Set the minimum voltage/current signal and adjust the analog input bias (H3-04 for A1, H3-12 for A2,
H3-08 for A3) until the frequency reference value reaches the desired minimum value.
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4.11 Fan and Pump Application Presets

4.11 Fan and Pump Application Presets

The following sections list the parameters affected by the different Application Presets.

€ A1-03 =8008: Pump

Table 4.31 Pump Application Parameters

Parameter Name Page
A1-06 Application Preset Selection (monitor only) 92
b1-01 Frequency Reference Selection 94
b1-02 Run Command Selection 95
b1-03 Stopping Method Selection 96
b1-04 Reverse Operation Selection 130
C1-01 Acceleration Time 1 101
C1-02 Deceleration Time 1 101
d1-01 Frequency Reference 1 102
E2-01 Motor Rated Current 108
L2-01 Momentary Power Loss Operation Selection 132
L5-01 Number of Auto Restart Attempts 133
L5-04 Fault Reset Interval Time 133
01-06 User Monitor Selection Mode 134
01-07 Second Line Monitor Selection 134
01-08 Third Line Monitor Selection 134

4 A1-03 =8009: Pump w/ PI
Table 4.32 Pump w/ Pl Application Parameters

Parameter Name Page
A1-06 Application Preset Selection (monitor only) 92
b1-02 Run Command Selection 95
b1-03 Stopping Method Selection 96
b1-04 Reverse Operation Selection 130
b5-19 PID Setpoint Value 130
b5-38 PID Setpoint User Display 131
b5-39 PID Setpoint Display Digits 131
b5-46 PID Unit Selection 131
b5-90 EZ Sleep Unit 131
b5-91 EZ Minimum Speed 131
b5-92 EZ Sleep Level 132
b5-94 EZ Wake-up Level 132
C1-01 Acceleration Time 1 101
C1-02 Deceleration Time 1 101
E2-01 Motor Rated Current 108
H3-09 Terminal A2 Signal Level Selection 114
L5-01 Number of Auto Restart Attempts 133
L5-04 Fault Reset Interval Time 133
01-07 Second Line Monitor Selection 134
01-08 Third Line Monitor Selection 134
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4.11 Fan and Pump Application Presets

¢ A1-03 =8010: Fan
Table 4.33 Fan Application Parameters

Parameter Name Page
A1-06 Application Preset Selection (monitor only) 92
b1-01 Frequency Reference Selection 94
b1-02 Run Command Selection 95
b1-03 Stopping Method Selection 96
b1-04 Reverse Operation Selection 130
C1-01 Acceleration Time 1 101
C1-02 Deceleration Time 1 101
d1-01 Frequency Reference 1 102
d2-01 Frequency Reference Upper Limit 132
d2-02 Frequency Reference Lower Limit 132
E2-01 Motor Rated Current 108
L5-01 Number of Auto Restart Attempts 133
L5-04 Fault Reset Interval Time 133
01-06 User Monitor Selection Mode 134
01-07 Second Line Monitor Selection 134
01-08 Third Line Monitor Selection 134

4 A1-03 =8011: Fan w/ PI
Table 4.34 Fan Application Parameters

Parameter Name Page
A1-06 Application Preset Selection (monitor only) 92
b1-02 Run Command Selection 95
b1-03 Stopping Method Selection 96
b1-04 Reverse Operation Selection 130
b5-12 PI Feedback Loss Detection Selection 130
b5-19 PID Setpoint Value 130
b5-38 PID Setpoint User Display 131
b5-39 PID Setpoint Display Digits 131
b5-46 PID Unit Selection 131
b5-90 EZ Sleep Unit 131
b5-91 EZ Minimum Speed 131
b5-92 EZ Sleep Level 132
b5-94 EZ Wake-up Level 132
C1-01 Acceleration Time 1 101
C1-02 Deceleration Time 1 101
E2-01 Motor Rated Current 108
H3-09 Terminal A2 Signal Level Selection 114
L5-01 Number of Auto Restart Attempts 133
L5-04 Fault Reset Interval Time 133
01-07 Second Line Monitor Selection 134
01-08 Third Line Monitor Selection 134
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4.11 Fan and Pump Application Presets

€ Default Values for Fan and Pump Applications

Table 4.35 Fan and Pump Application Defaults

A1-03 Setting

Parameter 8008 8009 8010 8011
A1-02 0: V/f Control 0: V/f Control 0: V/f Control 0: V/f Control
b1-04 - - 1: Reverse Disabled 1: Reverse Disabled
b3-05 - - 10.0 s 10.0's
b5-01 - 1: PID Enabled - 1: PID Enabled
b5-03 - - - 5.0s
b5-08 - - - 2.00s
b5-13 - - - 2%
b5-14 - - - 25.0s
b5-18 - 1: Enabled (b5-19) - 1: Enabled (b5-19)
b5-20 - 3: User Set - 3: User Set
b5-46 - - - 1: PSI
b5-89 - 1: EZ Sleep/Wake Up - 1: EZ Sleep/Wake Up
C1-01 - - 90.0 s 60.0 s
C1-02 - - 90.0 s 60.0 s
C2-01 - - 5.00's 5.00s
C2-02 - - 5.00s 5.00s
C2-03 - - 5.00s 5.00 s
C2-04 - - 5.00s 5.00s
H3-10 - B: PID Feedback B: PID Feedback
L2-01 2: CPU Active 2: CPU Active 2: CPU Active 2: CPU Active
L3-02 - - 110% 110%
L3-06 - - 100% 100%
L4-05 - - 0: Stop -
L5-04 - - 180.0 s 180.0 s
L5-05 1: L5-04 Interval 1: L5-04 Interval 1: L5-04 Interval 1: L5-04 Interval
01-06 - 1: Selectable - 1: Selectable
0l-07 - 102: Output Frequency - 102: Output Frequency
01-08 - 501: Feedback - 501: Feedback
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4.12 Fan and Pump Application Preset Details

4.12 Fan and Pump Application Preset Details

B b1-04: Reverse Operation Selection

Enables and disables Reverse operation. For some applications, reverse motor rotation is not appropriate and may cause
problems (e.g., air handling units, pumps, etc.).

No. Parameter Name Setting Range Default
b1-04 Reverse Operation Selection 0,1 0

Setting 0: Reverse operation enabled
Possible to operate the motor in both forward and reverse directions.

Setting 1: Reverse operation disabled
Drive disregards a Reverse run command or a negative frequency reference.

B b5-12: PID Feedback Loss Detection Selection

Enables or disables the feedback loss detection and sets the operation when a feedback loss is detected.

No. Parameter Name Setting Range Default
b5-12 PID Feedback Loss Detection Selection 0Oto5 0

Setting 0: Multi-Function Digital Outputs Only

Multi-function digital outputs set for “PID feedback low” (H2-OI = 3E) will be triggered if the PID feedback value is below
the detection level set to b5-13 for the time set to b5-14 or longer. Multi-function digital outputs set for “PID feedback high”
(H2-0O0 = 3F) will be triggered if the PID feedback value is beyond the detection level set to b5-36 for longer than the time
set to b5-37. Neither a fault nor an alarm is displayed on the digital operator and the drive will continue operation. The multi-
function digital outputs reset when the feedback value leaves the loss detection range.

Setting 1: Feedback Loss Alarm

If the PID feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FBL - Feedback Low”
alarm will be displayed and a digital output set for “PID feedback low” (H2-OO = 3E) will be triggered. If the PID feedback
value exceeds the level set to b5-36 for longer than the time set to b5-37, a “FBH - Feedback High” alarm will be displayed
and a digital output set for “PID feedback high” (H2-COOO = 3F) will be triggered. Both events trigger an alarm output
(H2-O0O = 10). The drive will continue operation. The alarm and multi-function digital outputs reset when the feedback value
leaves the loss detection range.

Setting 2: Feedback Loss Fault

If the PID feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FbL - Feedback Low”
fault will be displayed. If the PID feedback value exceeds the level set to b5-36 for longer than the time set to b5-37, a “FbH
- Feedback High” fault will be displayed. Both events trigger a fault output (H2-OO = E) and cause the drive to stop the
motor.

Setting 3: Digital Output Only, even if PID Is Disabled by Digital Input
Same as b5-12 = 0. Detection remains active when PID is disabled by a digital input (H1-0OO = 19).

Setting 4: Feedback Loss Alarm, even if PID Is Disabled by Digital Input
Same as b5-12 = 1. Detection remains active when PID is disabled by a digital input (H1-0O0O = 19).

Setting 5: Feedback Loss fault, even if PID Is Disabled by Digital Input
Same as b5-12 = 2. Detection remains active when PID is disabled by a digital input (H1-OOO = 19).

B b5-19: PID Setpoint Value
Used as the PID setpoint if parameter b5-18 = 1.

No. Name Setting Range Default
b5-19 PID Setpoint Value 0.00 to 100.00% 0.00%

130 YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide



4.12 Fan and Pump Application Preset Details

B b5-38, b5-39: PID Setpoint User Display, PID Setpoint Display Digits

When parameter b5-20 is set to 3, parameters b5-38 and b5-39 set a user-defined display for the PID setpoint (b5-19) and PID

feedback monitors (U5-01, U5-04).

Parameter b5-38 determines the display value when the maximum frequency is output and parameter b5-39 determines the

number of digits. The setting value is equal to the number of decimal places.

No. Name Setting Range

Default

b5-38 PID Setpoint User Display 1 to 60000

Determined by

b5-20

b5-39 PID Setpoint Display Digits 0to3

Determined by

b5-20

Setting 0: No Decimal Places

Setting 1: One Decimal Place

Setting 2: Two Decimal Places

Setting 3: Three Decimal Places

B b5-46: Pl Setpoint Monitor Unit Selection

Sets the digital operator display units in U5-01 and U5-04 when b5-20 is set to 3.

No. Name Setting Range

Default

b5-46 PI Setpoint Monitor Unit Selection 0to 15;25

0

Setting 0: “WC (Inch of Water)

Setting 1: PSI (Pounds per Square Inch)
Setting 2: GPM (Gallons per Minute)
Setting 3: F (Degrees Fahrenheit)
Setting 4: CFM (Cubic Feet per Minute)
Setting 5: CMH (Cubic Meters per Hour)
Setting 6: LPH (Liters per Hour)

Setting 7: LPS (Liters per Second)
Setting 8: Bar (Bar)

Setting 9: Pa (Pascal)

Setting 10: C (Degrees Celsius)

Setting 11: Mtr (Meters)

Setting 12: Ft (Feet)

Setting 13: LPM (Liters per Minute)
Setting 14: CMM (Cubic Meters per Minute)
Setting 15: “Hg (Inches of Mercury)
Setting 25: No unit

B b5-90: EZ Sleep Unit

Sets the unit, range, and resolution of parameters b5-91 and b5-92.

No. Name Setting Range

Default

b5-90 EZ Sleep Unit 0,1

0

Setting 0: Hz

Setting 1: RPM (number of motor poles must be entered)

B b5-91: EZ Minimum Speed

Sets the PID minimum speed and integral lower limit.

The lower limit of the internal value is the higher of b5-34 and d2-02.

No. Name Setting Range

Default

b5-91 EZ Minimum Speed 0.0 to 400.0 Hz <>

0.0
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4.12 Fan and Pump Application Preset Details

<1> Unit, range and resolution is determined by b5-90. Changing b5-90 will not automatically update the value of this parameter. Range is 0 to 24000
RPM when b5-90 is set to 1.

B b5-92: EZ Sleep Level

When the drive output frequency (or speed) is at or below this level for the time set in b5-93, the drive will go to sleep.
The internal lower limit of this parameter is b5-91 (EZ Min Speed) + 1 Hz.

No. Name Setting Range Default
b5-92 EZ Sleep Level 0.0 to 400.0 Hz <> 0.0

<1> Unit, range and resolution is determined by b5-90. Changing b5-90 will not automatically update the value of this parameter. Range is 0 to 24000
RPM when b5-90 is set to 1.

B b5-94: EZ Wake-up Level

If b5-95 is set to 0 (Absolute), the drive wakes-up when the PID Feedback (H3-OO = 20) drops below this level for the time
set in b5-96. For reverse-acting, the PID Feedback has to be above this level for the time set in b5-96.

Ifb5-95 is set to 1 (Setpoint Delta), the drive wakes-up when the PID Feedback (H3-O0O = 20) drops below the PID Setpoint
minus this level (for normal acting PID) for the time set in b5-96. For reverse-acting, Wake-up level is PID Setpoint plus this
level. The PID Feedback has to be above the wake-up level for the time set in b5-96.

No. Name Setting Range Default
b5-94 EZ Wake-up Level 0.00 to 600.00% <> 0.00

<1> Unit and resolution are determined by b5-20, b5-39, and b5-46. Internally limited to b5-38. Changing b5-20, b5-38 and b5-39 will not automatically
update the value of this parameter.

B d2-01: Frequency Reference Upper Limit

Sets the maximum frequency reference as a percentage of the maximum output frequency. This limit applies to all frequency
references.

Even if the frequency reference is set to a higher value, the drive internal frequency reference will not exceed this value.

No. Parameter Name Setting Range Default
d2-01 Frequency Reference Upper Limit 0.0 to 110.0% 100.0%

B d2-02: Frequency Reference Lower Limit
Sets the minimum frequency reference as a percentage of the maximum output frequency. This limit applies to all frequency
references.

If a lower reference than this value is entered, the drive will run at the limit set to d2-02. If the drive is started with a lower
reference than d2-02, it will accelerate up to d2-02.

No. Parameter Name Setting Range Default
d2-02 Frequency Reference Lower Limit 0.0 to 110.0% 0.0%
Internal frequencyA
reference
d2-01 :
Frequency Reference Upper Limit
Operating
range
Frequency Reference Lower Limit
d2-02| .~

>

Set frequency reference

Figure 4.31 Frequency Reference: Upper and Lower Limits

B L2-01: Momentary Power Loss Operation Selection

When a momentary power loss occurs (DC bus voltage falls below the level set in L.2-05), the drive can automatically return
to the operation it was performing prior to the power loss based on certain conditions.
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4.12 Fan and Pump Application Preset Details

No. Name Setting Range Default
L2-01 Momentary Power Loss Operation Selection 0to5 2

Setting 0: Disabled
If power is not restored within 15 ms, a Uv1 fault will result and the motor coasts to stop.

Setting 1: Recover within L2-02

When a momentary power loss occurs, the drive output will be shut off. If the power returns within the time set to parameter
L2-02, the drive will perform Speed Search and attempt to resume operation. If power is not restored within this time (i.e.,
DC bus voltage level remains below Uvl1 detection level L2-05), then a Uvl1 fault is triggered and the drive will stop.

Setting 2: Recover as long as CPU Has Power

When a momentary power loss occurs, the drive output will be shut off. If the power returns and the drive control circuit has
power, the drive will attempt to perform Speed Search and resume the operation. This will not trigger a Uv1 fault.

Setting 3: Kinetic Energy Backup (KEB) Ride-Thru Operation within L2-02

The drive decelerates using regenerative energy from the motor until the time set in L.2-02 has expired. It then tries to accelerate
back to the frequency reference. If the power does not return within the time set to L2-02, it will trigger a Uv1 fault and the
drive output will shut off. The type of KEB operation is determined by the L2-29 setting.

Setting 4: KEB Ride-Thru as long as CPU Has Power

The drive decelerates using regenerative energy from the motor until the power returns and then restarts. If the motor comes
to a stop before the power returns, the drive loses control power and the drive output shuts off. A Uvl fault is not triggered.
The type of KEB operation is determined by the L2-29 setting.

Setting 5: Ramp to Stop with KEB Deceleration

The drive ramps to stop using the regenerative energy from the motor. Even if the power is restored, the drive will continue
to decelerate until the motor comes to a complete stop. The type of KEB operation is determined by the L2-29 setting.

Notes on Settings 1 through 5

» “Uv” will flash on the operator while the drive is attempting to recover from a momentary power loss. A fault signal is not
output at this time.

* A Momentary Power Loss Unit is available to allow for a longer momentary power loss ride through time in models
2A0004 to 2A0056 and 4A0002 to 4A0031. This option makes it possible to continue running the drive after up to two
seconds of power loss.

* When using a magnetic contactor between the motor and the drive, keep the magnetic contactor closed as long as the drive
performs KEB operation or attempts to restart with Speed Search.

* Keep the Run command active during KEB operation or the drive cannot accelerate back to the frequency reference when
the power returns.

* When L2-01 is set to 3, 4, or 5, KEB Ride-Thru will be executed as specified in L2-29.
B L5-01: Number of Auto Restart Attempts

Sets the number of times that the drive may attempt to restart itself.

Parameter L5-05 determines the method of incrementing the restart counter. When the counter reaches the number set to L5-01,
the operation stops and the fault must be manually cleared and reset.

The restart counter is incremented at each restart attempt, regardless of whether the attempt was successful. When the counter
reaches the number set to L5-01, the operation stops and the fault must be manually cleared and reset.

The number of fault restarts is reset to zero when:

* The drive operates normally for 10 minutes following a fault restart.

* A fault is cleared manually after protective functions are triggered.

» The power supply is cycled.

No. Name Setting Range Default

L5-01 Number of Auto Restart Attempts 0 to 10 Times 0 Times

B L5-04: Fault Reset Interval Time

Determines the amount of time to wait between restart attempts when parameter L5-05 is set to 1.
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4.12 Fan and Pump Application Preset Details

No. Name Setting Range Default
L5-04 Fault Reset Interval Time 0.5t0600.0 s 10.0 s

B 01-06: User Monitor Selection Mode

Select between standard sequential monitors or selectable monitors to be displayed on the 2nd and 3rd lines of the digital
operator display.

Use parameters 01-07 and 01-08 to select and fix the second and third monitors shown in the Home (Frequency Reference)
and Monitor screen to ensure that those monitors are always visible when scrolling through the monitor list.

No. Name Setting Range Default
0l1-06 User Monitor Selection Mode 0,1 0

Setting 0: 3 Mon Sequential (displays the next 2 sequential monitors)

Setting 1: 3 Mon Selectable (set by 01-07 and 01-08)

B 01-07: Second Line User Monitor Selection

Selects the monitor that is shown in the second line. Effective only when 01-06 is set to 1.

Enter the last three digits of the monitor parameter number to be displayed: UO-O0O. For example, set “403” to display
monitor parameter U4-03.

No. Name Setting Range Default
0l-07 Second Line User Monitor Selection 101 to 799 102

B 01-08: Third Line User Monitor Selection
Selects the monitor that is shown in the third line. Effective only when 01-06 is set to 1.

Enter the last three digits of the monitor parameter number to be displayed: UO-OIO. For example, set “403” to display
monitor parameter U4-03.

No. Name Setting Range Default
0l1-08 Second Line User Monitor Selection 101 to 799 103
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Troubleshooting

This chapter provides descriptions of the drive faults, alarms, errors, related displays, and guidance for
troubleshooting. This chapter can also serve as a reference guide for tuning the drive during a trial run.

5.1 DRIVE ALARMS, FAULTS, AND ERRORS........ccccccinirmtrrrsnrr s 136
5.2 FAULT DETECTION. ...ttt isss s ssss s ass s s s 137
5.3 ALARM DETECTION........cooriiiniiriinnrr s ass s aan s 151
5.4 OPERATOR PROGRAMMING ERRORS.........cccccoiirimmrrrnnsnnee s sssssssse s 157
5.5 AUTO-TUNING FAULT DETECTION......cccocmtrmmrrrmiiiniisssssssrss s ssnnnes 158
5.6 COPY FUNCTION RELATED DISPLAYS........ccooiirinnnrnsssss s 161
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5.1 Drive Alarms, Faults, and Errors

5.1 Drive Alarms, Faults, and Errors

€ Types of Alarms, Faults, and Errors

Check the digital operator for information about possible faults if the drive or motor fails to operate. Refer to Using the Digital

Operator on page 80.

If problems occur that are not covered in this manual, contact the nearest Yaskawa representative with the following

information:

* Drive model
 Software version
 Date of purchase

* Description of the problem
Table 5.1 contains descriptions of the various types of alarms, faults, and errors that may occur while operating the drive.

Table 5.1 Types of Alarms, Faults, and Errors

Type

Drive Response

Faults

When the drive detects a fault:

 The digital operator displays text indicating the specific fault and the ALM indicator LED remains lit until the fault is reset.
* The fault interrupts drive output and the motor coasts to a stop.

* Some faults allow the user to select the stopping method when the fault occurs.

+ Fault output terminals MA-MC will close, and MB-MC will open.

The drive will remain inoperable until the fault is cleared. Refer to Fault Reset Methods on page 161.

Minor Faults and
Alarms

When the drive detects an alarm or a minor fault:
+ The digital operator displays text indicating the specific alarm or minor fault, and the ALM indicator LED flashes.

* The drive continues running the motor, although some alarms allow the user to select a stopping method when the alarm
occurs.

* A multi-function contact output set to be tripped by a minor fault (H2- OO = 10) closes. If the output is set to be tripped
by an alarm, the contact will not close.

+ The digital operator displays text indicating a specific alarm and the ALM indicator LED flashes.
Remove the cause of the problem to reset a minor fault or alarm.

Operation Errors

An operation error occurs when parameter settings conflict or do not match hardware settings (such as with an option card).
When the drive detects an operation error:

 The digital operator displays text indicating the specific error.
» Multi-function contact outputs do not operate.

The drive will not operate the motor until the error has been reset. Correct the settings that caused the operation error to clear
the error.

Tuning Errors

Tuning errors occur while performing Auto-Tuning.
When the drive detects a tuning error:

» The digital operator displays text indicating the specific error.

» Multi-function contact outputs do not operate.

* Motor coasts to stop.

Remove the cause of the error and repeat the Auto-Tuning process.

Copy Function Errors

Copy Function Errors occur when using the digital operator or the USB Copy Unit to copy, read, or verify parameter settings.
» The digital operator displays text indicating the specific error.
» Multi-function contact outputs do not operate.

Pressing any key on the digital operator will clear the fault. Investigate the cause of the problem (such as model incompatibility)
and try again.
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5.2 Fault Detection

5.2 Fault Detection

€ Fault Displays, Causes, and Possible Solutions

Faults are detected for drive protection, and cause the drive to stop while triggering the fault output terminal MA-MB-MC.

Remove the cause of the fault and manually clear the fault before attempting to run the drive again.

Table 5.2 Detailed Fault Displays, Causes, and Possible Solutions

Digital Operator Display

Fault Name

bAT | bAT

Digital Operator Battery Voltage Low

Cause

Possible Solution

The digital operator battery is low

Replace the digital operator battery.

Digital Operator Display

Fault Name

boL

bol

Braking Transistor Overload Fault

The braking transistor reached its overload level.

Digital Operator Display

Fault Name

bUS

Option Communication Error

» The connection was lost after establishing initial communication.
* Only detected when the run command frequency reference is assigned to an option card.

Cause

Possible Solution

No signal was received from the PLC

Faulty communications wiring or an existing
short circuit

Check for faulty wiring.
* Correct the wiring.
* Check for disconnected cables and short circuits and repair as needed.

Communication data error occurred due to
noise

* Check the various options available to minimize the effects of noise.
» Counteract noise in the control circuit, main circuit, and ground wiring.

* Ensure that other equipment such as switches or relays do not cause noise. Use surge absorbers if
necessary.

» Use only recommended cables or other shielded line. Ground the shield on the controller side or the
drive input power side.

 Separate all communication wiring from drive power lines. Install an EMC noise filter to the drive
power supply input.

The option card is damaged

Replace the option card if there are no problems with the wiring and the error continues to occur.

The option card is not properly connected to
the drive

* The connector pins on the option card do not line up properly with the connector pins on the drive.
 Reinstall the option card.

Digital Operator Display

Fault Name

CE

MEMOBUS/Modbus Communication Error

Control data was not received for the CE detection time set to H5-09.

Cause

Possible Solution

Faulty communications wiring or an existing
short circuit

* Check for faulty wiring.
* Correct the wiring.
» Check for disconnected cables and short circuits and repair as needed.

Communication data error occurred due to
noise

* Check the various options available to minimize the effects of noise.
» Counteract noise in the control circuit, main circuit, and ground wiring.

» Use only recommended cables or other shielded line. Ground the shield on the controller side or the
drive input power side.

» Ensure that other equipment such as switches or relays do not cause noise. Use surge suppressors if
required.

* Separate all communication wiring from drive power lines. Install an EMC noise filter to the drive
power supply input.

Digital Operator Display

Fault Name

ocCihi CoC
oo ore e

CPF11 to CPF14
CPF16 to CPF19

'~

[
!

Control Circuit Error

Cause

Possible Solution
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5.2 Fault Detection

Digital Operator Display

Fault Name

There is a self-diagnostic error in the control
circuit

* Cycle power to the drive.

+ Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Connector on the operator is damaged

Replace the operator.

Digital Operator Display

Fault Name

rocCna
LILFUL_

CPF02

A/D Conversion Error

An A/D conversion error or control circuit error occurred.

Cause

Possible Solution

Control circuit is damaged

* Cycle power to the drive.

+ Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Digital Operator Display

Fault Name

roCng
LIL’CU_-I

CPFO03

Control Board Connection Error

Connection error between the control board and the drive

Cause

Possible Solution

There is a connection error

* Turn off the power and check the connection between the control board and the drive.

+ Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Drive fails to operate properly due to electrical
signal interference

» Check the various options available to minimize the effects of noise.
+ Counteract noise in the control circuit, main circuit, and ground wiring.

+ Use only recommended cables or other shielded line. Ground the shield on the controller side or the
drive input power side.

» Ensure that other equipment such as switches or relays do not cause noise. Use surge suppressors if
required.

* Separate all communication wiring from drive power lines. Install an EMC noise filter to the drive
power supply input.

Digital Operator Display

Fault Name

CPF06

EEPROM Memory Data Error

Error in the data saved to EEPROM

Cause

Possible Solution

There is an error in EEPROM control circuit

* Turn off the power and check the connection between the control board and the drive.

+ If'the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

The power supply was switched off while
parameters were being saved to the drive

Reinitialize the drive (A1-03 = 2220, 3330).

Digital Operator Display Fault Name
CRELT CPF07 ) )
FEEDD CPFOS Terminal Board Connection Error
Cause Possible Solution

There is a faulty connection between the
terminal board and the control board

* Turn off the power and reconnect the terminal board.

+ If'the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Digital Operator Display

Fault Name

roc 3

PR or LPFC CPF20 or CPF21

Control Circuit Error

Cause

Possible Solution

Hardware is damaged

* Cycle power to the drive.

* Ifthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.
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5.2 Fault Detection

Digital Operator Display

Fault Name

PEZZ CPF22

Hybrid IC Failure

Cause

Possible Solution

Hybrid IC failure on the power board

* Cycle power to the drive.

« If the problem continues, replace the power board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the power board.

Digital Operator Display

Fault Name

rocoo
CRFZS

CPF23

Control Board Connection Error

Connection error between the control board and the drive

Cause

Possible Solution

Hardware is damaged

* Turn off the power and check the connection between the control board and the drive.

 [fthe problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Digital Operator Display

Fault Name

roCJo
i

CPF24

Drive Unit Signal Fault

The drive capacity cannot be detected correctly (drive capacity is checked when the drive is powered up).

Cause

Possible Solution

Hardware is damaged

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Digital Operator Display

Fault Name

""" CPF25

£PFES

Terminal Board Not Connected

Cause

Possible Solution

Terminal board is not connected correctly

Reconnect the terminal board to the connector on the drive, then cycle the power to the drive.

PG lPFIS CPF26 to CPF35 | Control Circuit Error
fPEYltwLPFYS | CPF40to CPF43  [CPU error
Cause Possible Solution

Hardware is damaged

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Digital Operator Display

Fault Name

-
(M|

E5

MECHATROLINK Watchdog Timer Error

The watchdog timed out.

Cause

Possible Solution

Data has not been received from the PLC

Execute DISCONNECT or ALM_CLR, then issue a CONNECT command or SYNC_SET command and
proceed to phase 3. Refer to the SI-T3 Option Technical Manual for more details on troubleshooting.

Digital Operator Display

Fault Name

EF

3

/ EFO0

Option Card External Fault

An external fault condition is present.

Cause

Possible Solution

An external fault was received from the PLC
and F6-03 is set to a value other than 3.

* Remove the cause of the external fault.
* Remove the external fault input from the PLC.

Problem with the PLC program

Check the PLC program and correct problems.

Digital Operator Display Fault Name
ce EF1 External Fault (input terminal S1)
- External fault at multi-function input terminal S1.
£Ez EF2 External Fault (input .terminfil S.2) .
External fault at multi-function input terminal S2.
£F3 EF3 External Fault (input terminal S3)
External fault at multi-function input terminal S3.
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5.2 Fault Detection

Digital Operator Display Fault Name
£Fy EF4 External Fault (input terminal S4)

External fault at multi-function input terminal S4.
crc EFS External Fault (input terminal S5)

External fault at multi-function input terminal S5.
coo External Fault (input terminal S6)
tFG EF6 - . -

External fault at multi-function input terminal Sé.
£ET BF7 External Fault (input terminal S7)

External fault at multi-function input terminal S7.
£rg EF8 External Fault (input terminal S8)

External fault at multi-function input terminal S8.

Cause

Possible Solution

An external device tripped an alarm function

Remove the cause of the external fault and reset the fault.

Wiring is incorrect

* Properly connect the signal lines to the terminals assigned for external fault detection
(H1-O0 = 20 to 2B).

» Reconnect the signal line.

Multi-function contact input setting is
incorrect

* Check for unused terminals set for HI-OOO = 20 to 2B (External Fault).
» Change the terminal settings.

Digital Operator Display

Fault Name

Err

EEPROM Write Error

Data cannot be written to the EEPROM

Cause

Possible Solution

Noise has corrupted data while writing to the
EEPROM

* Press “ENTER” on the digital operator.
+ Correct the parameter setting.
* Cycle power to the drive.

+ If'the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Hardware problem

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Digital Operator Display

Fault Name

l': Iq n

FAn

Internal Fan Fault

Fan or magnetic contactor failure (detected when L8-32 =0 to 2)

Cause

Possible Solution

Internal cooling fan has malfunctioned

* Cycle power to the drive.
* Check for fan operation.

* Verify the cumulative operation time of the fan with monitor U4-03, and verify the cumulative operation
time of the fan maintenance timer with U4-04.

« Ifthe cooling fan has exceeded its expected performance life or is damaged in any other way, replace
the fan.

Fault detected in the internal cooling fan or
magnetic contactor to the power supply.

* Cycle power to the drive.
+ If the fault continues to occur, replace the power board/gate drive board or the entire drive.

» Contact Yaskawa or a Yaskawa representative for instructions on replacing the power board/gate drive
board.

Digital Operator Display

Fault Name

FLH FbH

Excessive PID Feedback

PID feedback input is greater than the level set to b5-36 for longer than the time set to b5-37. Set b5-12
to 2 or 5 to enable fault detection.

Cause

Possible Solution

Parameters are set inappropriately

Check b5-36 and b5-37 settings.

Incorrect PID feedback wiring

Correct the wiring.

There is a problem with the feedback sensor

e Check the sensor on the control side.

* Replace the sensor if damaged.
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5.2 Fault Detection

Digital Operator Display

Fault Name

ol

FbL

PID Feedback Loss

PID feedback loss detection is programmed to trigger a fault (b5-12 =2 or 5) and the PID feedback level
is below the detection level set to b5-13 for longer than the time set to bS5-14.

Cause

Possible Solution

Parameters are set inappropriately

Check b5-13 and b5-14 settings.

Incorrect PID feedback wiring

Correct the wiring.

There is a problem with the feedback sensor

¢ Check the sensor on the control side.
» Replace the sensor if damaged.

Digital Operator Display

Fault Name

(] r GF

Ground Fault

A current short to ground exceeded 50% of rated current on the output side of the drive.
* Setting L8-09 to 1 enables ground fault detection.

Cause

Possible Solution

Motor insulation is damaged

¢ Check the insulation resistance of the motor.
* Replace the motor.

A damaged motor cable is creating a short
circuit

* Check the motor cable.
* Remove the short circuit and reapply power to the drive

+ Check the resistance between the cable and the ground terminal ©.
* Replace the cable.

Excessive leakage current at the drive output

» Reduce the carrier frequency.
» Reduce the amount of stray capacitance.

The drive started to run during a current offset
fault or while coasting to a stop

Set b3-01 to 1 to enable Speed Search at Start.
* Perform Speed Search 1 or 2 (H1-OO = 61 or 62) via one of the external terminals.

Hardware problem

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

Digital Operator Display

Fault Name

LF LF

Output Phase Loss

» Phase loss on the output side of the drive.
» Setting L8-07 to 1 or 2 enables Phase Loss Detection.

Cause

Possible Solution

The output cable is disconnected

» Check for wiring errors and properly connect the output cable.
+ Correct the wiring.

The motor winding is damaged

¢ Check the resistance between motor lines.
» Replace the motor if the winding is damaged.

The output terminal is loose

* Apply the tightening torque specified in this manual to fasten the terminals. Refer to Main Circuit
Wire Gauges and Tightening Torque on page 57 for details.

The rated current of the motor being used is
less than 5% of the drive rated current

Check the drive selection and motor capacities.

An output transistor is damaged

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.

A single-phase motor is being used

The drive cannot operate a single phase motor.

Digital Operator Display Fault Name
N LED Output Current Imbalance
One or more of the phases in the output current are lost.
Cause Possible Solution

Phase loss has occurred on the output side of
the drive

» Check for faulty wiring or poor connections on the output side of the drive.
 Correct the wiring.

Terminal wires are loose on the output side of
the drive

Apply the tightening torque specified in this manual to fasten the terminals. Refer to Main Circuit Wire
Gauges and Tightening Torque on page 57 for details.

The output circuit is damaged

If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa
representative for instructions on replacing the control board.
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5.2 Fault Detection

Digital Operator Display

Fault Name

Motor impedance or motor phases are uneven

* Measure the line-to-line resistance for each motor phase. Ensure all values match.
* Replace the motor.

Digital Operator Display

Fault Name

[

Power Unit Output Phase Loss 3

LF3

* Phase loss occurred on the output side
* Setting L8-78 to 1 enables Power Unit Output Phase Loss Protection

Cause

Possible Solution

The gate drive board in the power unit is
damaged.

Cycle the power supply. If the fault continues to occur, replace the gate drive board or the drive. Contact
Yaskawa or a Yaskawa representative for instructions on replacing the gate drive board.

Cable to the current detection circuit in the
power unit is damaged or not connected

properly.

Check for incorrect wiring and correct any wiring mistakes.

Cable between the output rector and the power
unit is loose or not connected.

Contact Yaskawa or your nearest sales representative for instructions.

<1> Detected in models 4A0930 and 4A1200.

Digital Operator Display

Fault Name

nSE

Node Setup Error

_CC
nac

A terminal assigned to the node setup function closed during run.

Cause

Possible Solution

The node setup terminal closed during run.

A Run command was issued while the node
setup function was active.

Stop the drive when using the node setup function.

Digital Operator Display

Fault Name

oC

Overcurrent

r
oL

Drive sensors detected an output current greater than the specified overcurrent level.

Cause

Possible Solution

The motor has been damaged due to
overheating or the motor insulation is
damaged

Check the insulation resistance.
Replace the motor.

One of the motor cables has shorted out or

Check the motor cables.
Remove the short circuit and reapply power to the drive.

there is a grounding problem

Check the resistance between the motor cables and the ground terminal ©.
Replace damaged cables.

The load is too heavy

Measure the current flowing into the motor.

Replace the drive with a larger capacity drive if the current value exceeds the rated current.
Determine if there is sudden fluctuation in the current level.

Reduce the load to avoid sudden changes in the current level or switch to a larger drive.

The acceleration or deceleration times are too
short

Calculate the torque needed during acceleration relative to the load inertia and the specified acceleration
time. If it is not possible to set the proper amount of torque, make the following changes:

* Increase the acceleration time (C1-01, C1-03).

Increase the S-curve characteristics (C2-01 through C2-04).

Increase the capacity of the drive.

The drive is attempting to operate a specialized
motor or a motor larger than the maximum size
allowed

Check the motor capacity.

Ensure that the rated capacity of the drive is greater than or equal to the capacity rating found on the
motor nameplate.

Magnetic contactor (MC) on the output side of
the drive has turned on or off

Set up the operation sequence so the MC does not trip while the drive is outputting current.

V/f setting is not operating as expected

* Check the ratios between the voltage and frequency.
 Set parameters E1-04 through E1-10 appropriately.
» Lower the voltage if it is too high relative to the frequency.

Excessive torque compensation

* Check the amount of torque compensation.
* Reduce the torque compensation gain (C4-01) until there is no speed loss and less current.
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5.2 Fault Detection

interference

Drive fails to operate properly due to noise

* Review the possible solutions provided for handling noise interference.

and ground wiring.

* Review the section on handling noise interference and check the control circuit lines, main circuit lines,

Overexcitation gain is set too high

* Check if the fault occurs simultaneously with overexcitation function operation.
* Consider motor flux saturation and reduce the value of n3-13 (Overexcitation Deceleration Gain).

coasting

Run command was applied while motor was

* Set b3-01 to 1 to enable Speed Search at Start.

(H1-00 = 61 or 62).

* Program the Speed Search command input through one of the multi-function contact input terminals

small

The rated output current of the drive is too

Use a larger drive.

Digital Operator Display Fault Name
cann Option Card Connection Error at Option Port CN5-A
ooy oFA00 N .
Option compatibility error
Digital Operator Display Fault Name
can Option Card Fault at Option Port CN5-A
or g oFAO1 K
Option not properly connected

Cause

Possible Solution

faulty

The option card connection to port CN5-A is

* Turn off the power and reconnect the option card.

option card works properly in a different option port, CN5-A is damaged, and the drive requires
replacement. If the error persists (0Fb01 or oFCO1 occur), replace the option card.

» Check if the option card is properly plugged into the option port. Make sure the card is fixed properly.
« Ifthe option is not a communication option card, try to use the card in a different option port. If the

Digital Operator Display Fault Name

offilldt0afA0G

oFAO03 to oFA06

_COn _Coor
1T ILI7L11 o

Option Card Error Occurred at Option Port CN5-A
oFA10, oFA11l

Coora Cool
D/LE IC to CHLW I

oFA12 to oFA17 |Option Card Connection Error (CN5-A)

SN |

COd C oL
D!LIL-"jIlJtO D/LQ‘)'

0oFA30 to oFA43 |Communication Option Card Connection Error (CN5-A)

Cause

Possible Solution

Option card or hardware is damaged

* Cycle power to the drive.

representative for instructions on replacing the control board.

« If the problem continues, replace the control board or the entire drive. Contact Yaskawa or a Yaskawa

. Option Card Fault at Option Port CN5-B
arouu oFb00 - —
Option compatibility error
Y oFbo1 Opt%on Card Fault at Option Port CN5-B
Option not properly connected
. Option Card Fault at Option Port CN5-B
orouc oFb02 ; -
Same type of option card is currently connected
ofbd3toaFb !! | oFb03 to oFbll , ,
TR TR Option card error occurred at Option Port CN5-B
grgoic toor b 1 oFbl2 to oFb17
SR Option Card Connection Error at Option Port CN5-C
orC g oFCO00 ; ..
Option compatibility error
Ry Option Card Fault at Option Port CN5-C
JrCu oFCO01 ;
Option not properly connected
QECD2 oFCO2 Option Card Faul.t at Opti(')n Port CN5-C
Same type of option card is currently connected
oFlldtoaFl 1 oFC03 to oFC11 ) ,
e T Option Card Error Occurred at Option Port CN5-C
orl ictoorl /Y oFC12 to oFC17

oFC50 to oFC55 | Option Card Error Occurred at Option Port CN5-C
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5.2 Fault Detection

Digital Operator Display

Fault Name

Heatsink Overheat

oH

oH

The heatsink temperature exceeded the overheat pre-alarm level set to L8-02. The default value for L8-02
is determined by drive model selection (02-04).

Cause

Possible Solution

Surrounding temperature is too high

Check the temperature surrounding the drive. Verify temperature is within drive specifications.
Improve the air circulation within the enclosure panel.

Install a fan or air conditioner to cool the surrounding area.

Remove anything near the drive that might be producing excessive heat.

Load is too heavy

Measure the output current.
Decrease the load.
Lower the carrier frequency selection (C6-02).

Internal cooling fan is stopped

Replace the cooling fan.
After replacing the cooling fan, set parameter 04-03 to 0 to reset the cooling fan maintenance.

Digital Operator Display

Fault Name

Overheat 1 (Heatsink Overheat)

[u] Hl

oH1

The heatsink temperature exceeded the drive overheat level. Overheat level is determined by drive
capacity (02-04).

Cause

Possible Solution

Surrounding temperature is too high

Check the temperature surrounding the drive.

Improve the air circulation within the enclosure panel.

Install a fan or air conditioner to cool the surrounding area.

Remove anything near the drive that might be producing excessive heat.

Load is too heavy

Measure the output current.
Lower the carrier frequency selection (C6-02).
Reduce the load.

Digital Operator Display

Fault Name

o
ona

oH5

Motor Overheat (NTC Input)

<]>

The motor temperature exceeded the level set to L1-16 (or L1-18 for motor 2)

Cause

Possible Solution

Motor has overheated

* Reduce the load.
» Check the ambient temperature.

<1> Detected in models 4A0930 and 4A1200.

Digital Operator Display

Fault Name

oL1

Motor Overload

ol i

The electronic motor overload protection tripped

Cause

Possible Solution

Load is too heavy

Reduce the load.

Cycle times are too short during acceleration
and deceleration

Increase the acceleration and deceleration times (C1-01 through C1-04).

A general-purpose motor is driven below the
rated speed with a high load

Reduce the load.
Increase the speed.

If the motor is supposed to operate at low speeds, either increase the motor capacity or use a motor
specifically designed to operate in the desired speed range.

The output voltage is too high

Adjust the user-set V/f pattern (E1-04 through E1-10) by reducing E1-08 and E1-10.
Do not set E1-08 and E1-10 too low. This reduces load tolerance at low speeds.

The wrong motor rated current is set to E2-01

Check the motor-rated current.
+ Enter the motor rated current to parameter E2-01 as indicated on the motor nameplate.

The base frequency is set incorrectly

Check the rated frequency indicated on the motor nameplate.
Enter the rated frequency to E1-06 (Base Frequency).

The electrical thermal protection
characteristics and motor overload
characteristics do not match

Check the motor characteristics.
Correct the type of motor protection that has been selected (L1-01).
Install an external thermal relay.
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The electrical thermal relay is operating at the
wrong level

* Check the current rating listed on the motor nameplate.
* Check the value set for the motor rated current (E2-01).

Motor overheated by overexcitation operation

» Opverexcitation increases the motor loss and the motor temperature. Excessive duration of
overexcitation may cause motor damage. Prevent excessive overexcitation operation or apply proper
cooling to the motor.

* Reduce the excitation deceleration gain (n3-13).
* Set L3-04 (Stall Prevention during Deceleration) to a value other than 4.

Parameters related to Speed Search are set
incorrectly

* Check values set to Speed Search related parameters.
* Adjust the Speed Search current and Speed Search deceleration times (b3-02 and b3-03 respectively).
» After Auto-Tuning, set b3-24 to 1 to enable Speed Estimation Speed Search.

Output current fluctuation due to power
supply loss

Check the power supply for phase loss.

Digital Operator Display

Fault Name

(]

ol olL2

Drive Overload

The thermal sensor of the drive triggered overload protection.

Cause

Possible Solution

Load is too heavy

Reduce the load.

Acceleration or deceleration time is too short

Increase the settings for the acceleration and deceleration times (C1-01 through C1-04).

The output voltage is too high

* Adjust the preset V/f pattern (E1-04 through E1-10) by reducing E1-08 and E1-10.
* Do not lower E1-08 and E1-10 excessively. This reduces load tolerance at low speeds.

Drive capacity is too small

Replace the drive with a larger model.

Overload occurred when operating at low
speeds

* Reduce the load when operating at low speeds.
* Replace the drive with a model that is one frame size larger.
* Lower the carrier frequency (C6-02).

Excessive torque compensation

Reduce the torque compensation gain in parameter C4-01 until there is no speed loss but less current.

Parameters related to Speed Search are set
incorrectly

» Check the settings for all Speed Search related parameters.
* Adjust the current used during Speed Search (b3-03) and the Speed Search deceleration time (b3-02).
+ After Auto-Tuning, set b3-24 to 1 to enable Speed Estimation Speed Search.

Output current fluctuation due to input phase
loss

Check the power supply for phase loss.

Digital Operator Display

Fault Name

Overtorque Detection 1
ol d oL3 The current has exceeded the value set for Torque Detection Level 1 (L6-02) for longer than the allowable
time (L6-03).
Cause Possible Solution

Parameter settings are not appropriate for the
load

Check L6-02 and L6-03 settings.

Fault on the machine side (e.g., machine is
locked up)

Check the status of the load. Remove the cause of the fault.

Overtorque Detection 2

ol oL4 The current has exceeded the value set for Torque Detection Level 2 (L6-05) for longer than the allowable
time (L6-06).
ol o7 High Slip Braking oL

The output frequency stayed constant for longer than the time set to n3-04 during High Slip Braking.

Digital Operator Display

Fault Name

i

orr oPr

External Digital Operator Connection Fault

The external operator has been disconnected from the drive.

Note: An oPr fault will occur when all of the following conditions are true:
*Output is interrupted when the operator is disconnected (02-06 = 1).

* The Run command is assigned to the operator (b1-02 = 0 and LOCAL has been selected).

Cause

Possible Solution
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5.2 Fault Detection

Digital Operator Display

Fault Name

External operator is not properly connected to
the drive

Check the connection between the operator and the drive.
Replace the cable if damaged.

Turn off the drive input power and disconnect the operator. Reconnect the operator and reapply drive
input power.

Overvoltage

Voltage in the DC bus has exceeded the overvoltage detection level.

For 200 V class drives: approximately 410 V
For 400 V class drives: approximately 820 V (740 V when E1-01 is less than 400)
For 600 V class drives: approximately 1040 V

Cause

Possible Solution

Deceleration time is too short and regenerative
energy is flowing from the motor into the drive

Increase the deceleration time (C1-02 and C1-04).
Install a dynamic braking resistor or a dynamic braking resistor unit.

Set L.3-04 to 1 to enable stall prevention during deceleration. Stall Prevention is enabled as the default
setting.

Fast acceleration time causes the motor to
overshoot the speed reference

Check if sudden drive acceleration triggers an overvoltage alarm.
Increase the acceleration time.

Use longer S-curve acceleration and deceleration times.

Enable the Overvoltage Suppression function (L3-11 =1).
Lengthen the S-curve at acceleration end.

Excessive braking load

The braking torque was too high, causing regenerative energy to charge the DC bus. Reduce the braking
torque, use a dynamic braking option, or lengthen decel time.

Surge voltage entering from the drive input
power

Install a DC link choke.

Note: Voltage surge can result from a thyristor convertor and phase advancing capacitor using

the same input power supply.

Ground fault in the output circuit causes the
DC bus capacitor to overcharge

Check the motor wiring for ground faults.
Correct grounding shorts and reapply power.

Improper parameters related to Speed Search
(including Speed Search after a momentary
power loss and after a fault restart)

Check the settings for Speed Search-related parameters.
Enable Speed Search restart function (b3-19 greater than or equal to 1 to 10).
Adjust the current level during Speed Search and the deceleration time (b3-02 and b3-03 respectively).

Perform Stationary Auto-Tuning for line-to-line resistance and then set b3-14 to 1 to enable Speed
Estimation Speed Search.

Drive input power voltage is too high

Check the voltage.
Lower drive input power voltage within the limits listed in the specifications.

The braking transistor or braking resistor are
wired incorrectly

Check braking transistor and braking resistor wiring for errors.
Properly rewire the braking resistor device.

Drive fails to operate properly due to noise
interference

» Review the section on handling noise interference and check the control circuit lines, main circuit lines,

Review the list of possible solutions provided for controlling noise.

and ground wiring.

Load inertia is set incorrectly

Check the load inertia settings when using KEB, overvoltage suppression, or Stall Prevention during
deceleration.

Adjust the load inertia ratio in L3-25 to better match the load.

Motor hunting occurs

Adjust the parameters that control hunting.
Set the gain for Hunting Prevention (n1-02).
Adjust the AFR time constant (n2-02 and n2-03).
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Digital Operator Display

Fault Name

orc
A

PF

Input Phase Loss

Drive input power has an open phase or has a large imbalance of voltage between phases. Detected when
L8-05 is set 1 (enabled).

Cause

Possible Solution

There is phase loss in the drive input power

* Check for wiring errors in the main circuit drive input power.
* Correct the wiring.

There is loose wiring in the drive input power
terminals

* Ensure the terminals are tightened properly.

* Apply the tightening torque as specified in this manual. Refer to Main Circuit Wire Gauges and
Tightening Torque on page 57 for details.

There is excessive fluctuation in the drive
input power voltage

* Check the voltage from the drive input power.
» Review the possible solutions for stabilizing the drive input power.

There is poor balance between voltage phases

Stabilize drive input power or disable phase loss detection.

The main circuit capacitors are worn

* Check the maintenance time for the capacitors (U4-05).

» Replace the main capacitor(s) if U4-05 is greater than 90%. For instructions on replacing the
capacitor(s), contact Yaskawa or a Yaskawa representative.

Check for problems with the drive input power. If drive input power appears normal but the alarm
continues to occur, replace either the control board or the entire drive. For instructions on replacing the
control board, contact Yaskawa or a Yaskawa representative.

Digital Operator Display

Fault Name

rr

rF

Braking Resistor Fault

The resistance of the braking resistor is too low.

Cause

Possible Solution

The proper braking resistor option has not
been installed

Select a braking resistor option that it fits the drive braking transistor specification.

A regenerative converter, regenerative unit, or
braking unit is being used and the ©1 or &3
terminal is connected to © terminal

Set L8-55 to 0 to disable the braking transistor protection selection.

r H rH

Braking Resistor Overheat

Braking resistor protection was triggered.
Fault detection is enabled when L8-01 = 1 (disabled as a default).

Cause

Possible Solution

Deceleration time is too short and excessive
regenerative energy is flowing back into the
drive

* Check the load, deceleration time, and speed.

* Reduce the load inertia.

* Increase the deceleration times (C1-01 to C1-04).

» Replace the dynamic braking option with a larger device that can handle the power that is discharged.

The duty cycle is too high

Check the duty cycle. Maximum of 3% duty cycle is available when L8-01 = 1.

Excessive braking inertia

Recalculate braking load and braking power. Reduce the braking load by adjusting braking resistor
settings.

The braking operation duty cycle is too high

Check the braking operation duty cycle. Braking resistor protection for ERF-type braking resistors
(L8-01 = 1) allows a braking duty cycle of maximum 3%.

The proper braking resistor has not been
installed

» Check the specifications and conditions for the braking resistor device.
* Select the optimal braking resistor.

Note: The magnitude of the braking lo

frequently than its rating permit

ad trips the braking resistor overheat alarm, NOT the surface temperature. Using the braking resistor more
s will trip the alarm even when the braking resistor surface is not very hot.

Digital Operator Display

Fault Name

[ 1T

Dynamic Braking Transistor

The built-in dynamic braking transistor failed.

Cause

Possible Solution

The braking transistor is damaged

* Cycle power to the drive and check for reoccurrence of the fault.

The control circuit is damaged

* Replace either the control board or the entire drive. For instructions on replacing the control board,
contact Yaskawa or a Yaskawa representative.

Digital Operator Display

Fault Name

1A SC

IGBT Short Circuit or Ground Fault
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5.2 Fault Detection

Digital Operator Display

Fault Name

Too Many Speed Search Restarts

SEr SEr

The number of Speed Search restarts exceeded the value set to b3-19.

Cause

Possible Solution

Parameters related to Speed Search are set to
the wrong values

* Reduce the detection compensation gain during Speed Search (b3-10).
* Increase the current level when attempting Speed Search (b3-17).

* Increase the detection time during Speed Search (b3-18).

* Repeat Auto-Tuning.

The motor is coasting in the opposite direction
of the Run command

Set b3-14 to 1 to enable Bi-Directional Speed Search.

Digital Operator Display

Fault Name

TdE TdE

Time Data Error

Cause

Possible Solution

An error has occurred in the Real-Clock Time
function of the digital operator

Replace the digital operator. For instructions on replacing the digital operator, contact Yaskawa or your
nearest sales representative.

~u
[ ln]

THo

Thermistor Disconnect

<]>

The thermistor that detects motor temperature has become disconnected.

<1> Detected in models 4A0930 and 4A1200.

TIE TIE

Time Interval Error

Cause

Possible Solution

An error has occurred in the Real-Clock Time
function of the digital operator

Replace the digital operator. For instructions on replacing the digital operator, contact Yaskawa or your
nearest sales representative.

TIM TIM

Time Not Set

Cause

Possible Solution

The Real-Time Clock for the digital operator
is not set in parameter 04-17

The drive is a new drive, first power-up
condition

04-17 was set to 2, Reset, by the user,
manually clearing the Real-Time Clock
data.

Set 04-17 to 1 to set the time for the digital operator.

The drive will display the "TIM" alarm (Time Not Set) when the Real time Clock is not set . Additionally,
at power up, if the "TIM" condition is present, the drive will automatically switch to the time setting
screen (04-17 = 1) for 30 seconds to prompt the user to set the Real-Time Clock.

The user did not set the Real Time Clock when
prompted following power-up.

Cycle power to the drive and set the Real Time Clock within 30 seconds of power-up, or set the clock
manually via parameter 04-17.

The digital operator battery is low or the
battery has been replaced

Replace the digital operator battery and set the Real-Time Clock.

An error has occurred in the Real-Time Clock
function of the digital operator

Replace the digital operator. For instructions on replacing the digital operator, contact Yaskawa or your
nearest sales representative.

Digital Operator Display

Fault Name

Undertorque Detection 1

! ]
oo

UL3

The current has fallen below the minimum value set for Torque Detection Level 1 (L6-02) for longer than
the allowable time (L6-03).

Cause

Possible Solution

Parameter settings are not appropriate for the
load

Check the settings of parameters L6-02 and L6-03.

There is a fault on the machine side

Check the load for any problems.

Digital Operator Display Fault Name
Undertorque Detection 2
uiH UL4 The current has fallen below the minimum value set for Torque Detection Level 2 (L6-05) for longer than
the allowable time (L6-06).
Motor Underload
UL6 UL6 - -
The weight of the load has fallen below the underload curve defined in L6-14.

Cause

Possible Solution
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The output current has fallen below the motor
underload curve defined in L6-14 for longer
than the time set to L6-03

Adjust the value set to L6-14 so that output current remains above the motor underload curve during
normal operation.

1 ~
Unbl

UnbC

Current Unbalance

<I>

Current flow has become unbalanced.

<1> Detected in models 4A0930 and 4A1200.

Digital Operator Display

Fault Name

DC Bus Undervoltage

ol Uvl

One of the following conditions occurred while the drive was running:

* Voltage in the DC bus fell below the undervoltage detection level (L2-05).

* For 200 V class drives: approximately 190 V

* For 400 V class drives: approximately 380 V (350 V when E1-01 is less than 400)
* For 600 V class drives: approximately 475 V

The fault is output only if L2-01 is set to 0 or 1 and the DC bus voltage has fallen below the level set to
L2-05 for longer than the time set to L2-02.

Cause

Possible Solution

Input power phase loss

* The main circuit drive input power is wired incorrectly.
* Correct the wiring.

One of the drive input power wiring terminals
is loose

« Ensure there are no loose terminals.

* Apply the tightening torque specified in this manual to fasten the terminals. Refer to Main Circuit
Wire Gauges and Tightening Torque on page 57 for details.

There is a problem with the voltage from the
drive input power

* Check the voltage.
» Correct the voltage to be within the range listed in drive input power specifications.

* Ifthere is no problem with the power supply to the main circuit, check for problems with the main
circuit magnetic contactor.

The power has been interrupted

Correct the drive input power.

The main circuit capacitors are worn

* Check the maintenance time for the capacitors (U4-05).

* Replace either the control board or the entire drive if U4-05 exceeds 90%. For instructions on replacing
the control board, contact Yaskawa or a Yaskawa representative.

The relay or contactor on the soft-charge
bypass relay is damaged

» Cycle power to the drive and see if the fault reoccurs.
* Check monitor U4-06 for the performance life of the soft-charge bypass relay.

* Replace either the control board or the entire drive if U4-06 exceeds 90%. For instructions on replacing
the control board, contact Yaskawa or a Yaskawa representative.

Digital Operator Display

Fault Name

"~

Uv2

Control Power Supply Voltage Fault

7]
[T

Voltage is too low for the control drive input power.

Cause

Possible Solution

In drive models 2A0004 to 2A0056 or 4A0002
to 4A0031, L2-02 was changed from its
default value without installing a Momentary
Power Loss Ride-Thru unit

Correct the setting to L2-02 or install an optional Momentary Power Loss Ride-Thru unit.

Control power supply wiring is damaged

* Cycle power to the drive. Check if the fault reoccurs.

« [fthe problem continues, replace the control board, the entire drive, or the control power supply. For
instructions on replacing the control board, contact Yaskawa or a Yaskawa representative.

Internal circuitry is damaged

* Cycle power to the drive. Check if the fault reoccurs.

« [f the problem continues, replace either the control board or the entire drive. For instructions on
replacing the control board, contact Yaskawa or a Yaskawa representative.

Digital Operator Display

Fault Name

Uv3

Undervoltage 3 (Soft-Charge Bypass Relay Fault)

[SA]

[N
(R

The soft-charge bypass relay failed.

Cause

Possible Solution

The relay or contactor on the soft-charge
bypass relay is damaged

* Cycle power to the drive and see if the fault reoccurs.
* Check monitor U4-06 for the performance life of the soft-charge bypass relay.
» Replace either the control board or the entire drive if U4-06 exceeds 90%. For instructions on replacing

the control board, contact Yaskawa or a Yaskawa representative.
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5.2 Fault Detection

Uv4

Gate Drive Board Undervoltage

Voltage drop in the gate drive board circuit

<1> Detected in models 4A0930 and 4A1200.

Digital Operator Display

Fault Name

wof voF

Output Voltage Detection Fault

Problem detected with the voltage on the output side of the drive.

Cause

Possible Solution

Hardware is damaged. Internal drive module
MC /FAN overheat protection circuit board is
due to abnormal ambient operating power.

+ Lower ambient temperature.

* Replace the control board or the entire drive. For instructions on replacing the control board, contact
Yaskawa or a Yaskawa representative.

ut

ol vToL

VT Overload

Cause

Possible Solution

The output current of the drive has been
elevated for a set length of time.

The application may not be suited for the drive
+ The application may not be suited for the drive
 The drive is undersized for the load
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5.3 Alarm Detection

5.3 Alarm Detection

€ Alarm Codes, Causes, and Possible Solutions

Alarms are drive protection functions that do not necessarily cause the drive to stop. After removing the cause of an alarm,
the drive will return to the same status is was before the alarm occurred.

When an alarm has been triggered, the ALM light on the digital operator display blinks and the alarm code display flashes. If
a multi-function output is set for an alarm (H2-OO = 10), that output terminal will be triggered.

Note: If a multi-function output is set to close when an alarm occurs (H2-O0O = 10), it will also close when maintenance periods are reached,
triggering alarms LT-1 through LT-4 (triggered only if H2-OO = 2F).

Table 5.3 Alarm Codes, Causes, and Possible Solutions

Digital Operator Display Minor Fault Name
or AR Station Address Setting Error (CC-Link, CANopen, MECHATROLINK)
- r
e Option card node address is outside of the acceptable setting range.
Baseblock
bb bb D — :
Drive output interrupted as indicated by an external baseblock signal.
Digital Operator Display Minor Fault Name
L boL. Braking Transistor Overload Fault
ooL 0
The braking transistor in the drive has been overloaded.
Cause Possible Solutions

The proper braking resistor has not been

installed. Select the proper braking resistor.

Use a regen converter, regen unit, braking
unit, or other device to connect the +1 or +3 [ Set L8-55 to 0 to disable Internal Braking Transistor Protection.
terminal to the - terminal.

The use rate of the braking transistor is high |* Change to a CDBR type braking unit.
(i.e., the regen converter is large or the » Change to a regen converter.

repetition frequency is high). « Increase the deceleration time.

The braking transistor inside the drive is

faulty. Replace the drive.

Digital Operator Display Minor Fault Name

Option Communication Error

b5 bUS « The connection was lost after initial communication was established.

* Assign a Run command frequency reference to the option.

Cause Possible Solutions

* Check for faulty wiring.
» Correct the wiring.
* Check for disconnected cables and short circuits. Repair as needed.

Connection is broken or master controller
stopped communicating.

Option is damaged. If there are no problems with the wiring and the fault continues to occur, replace the option.

The option is not properly connected to the | * The connector pins on the option are not properly lined up with the connector pins on the drive.
drive. » Reinstall the option.

» Check options available to minimize the effects of noise.

+ Take steps to counteract noise in the control circuit wiring, main circuit lines and ground wiring.
 Try to reduce noise on the controller side.

A data error occurred due to noise + Use surge absorbers on magnetic contactors or other equipment causing the disturbance.

* Use recommended cables or some other type of shielded line. Ground the shield to the controller side or
on the input power side.

* Separate the wiring for communication devices from the drive input power lines. Install an EMC noise
filter to the drive input power.
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Digital Operator Display

Minor Fault Name

g
U

CALL

Serial Communication Transmission Error

Communication has not yet been established.

Cause

Possible Solutions

Communications wiring is faulty, there is a
short circuit, or something is not connected

properly.

* Check for wiring errors.
+ Correct the wiring.
* Check for disconnected cables and short circuits. Repair as needed.

Programming error on the master side.

Check communications at start-up and correct programming errors.

Communications circuitry is damaged.

* Perform a self-diagnostics check.

+ Ifthe problem continues, replace either the control board or the entire drive. For instructions on replacing
the control board, contact Yaskawa or your nearest sales representative.

Termination resistor setting is incorrect.

Install a termination resistor at both ends of a communication line. Set the internal termination resistor switch
correctly on slave drives. Place DIP switch S2 to the ON position.

Digital Operator Display

Minor Fault Name

CE

MEMOBUS/Modbus Communication Error

Control data was not received correctly for two seconds.

Cause

Possible Solutions

A data error occurred due to noise.

» Check options available to minimize the effects of noise.

+ Take steps to counteract noise in the control circuit wiring, main circuit lines, and ground wiring.

* Reduce noise on the controller side.

+ Use surge absorbers for the magnetic contactors or other components that may be causing the disturbance.

 Use only recommended shielded line. Ground the shield on the controller side or on the drive input power
side.

* Separate all wiring for communication devices from drive input power lines. Install an EMC noise filter
to the drive input power supply.

Communication protocol is incompatible.

* Check the HS parameter settings and the protocol setting in the controller.
» Ensure settings are compatible.

The CE detection time (H5-09) is set
shorter than the time required for a
communication cycle to take place.

* Check the PLC.
+ Change the software settings in the PLC.
+ Set a longer CE detection time using parameter H5-09.

Incompatible PLC software settings or
there is a hardware problem.

* Check the PLC.
* Remove the cause of the error on the controller side.

Communications cable is disconnected or
damaged.

 Check the connector to make sure the cable has a signal.
* Replace the communications cable.

Digital Operator Display

Minor Fault Name

Cr50 CrST

Cannot Reset

Cause

Possible Solutions

Fault reset was being executed when a Run
command was entered.

» Ensure that a Run command cannot be entered from the external terminals or option during fault reset.
* Turn off the Run command.

Digital Operator Display

Minor Fault Name

t dnE

T
onc |

Drive Disabled

Cause

Possible Solutions

“Drive Enable” is set to a multi-function
contact input (H1-OO = 6A) and that
signal was switched off.

Check the operation sequence.

Digital Operator Display

Minor Fault Name

==y

£ EF

Forward/Reverse Run Command Input Error

Both forward run and reverse run closed simultaneously for longer than 0.5 s.

Cause

Possible Solutions

Sequence error

Check the forward and reverse command sequence and correct the problem.

Note: When minor fault EF detected, motor ramps to stop.
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Digital Operator Display

Minor Fault Name

-2

Fi EFO0

Option Card External Fault

An external fault condition is present.

Cause

Possible Solutions

An external fault was received from the
PLC with F6-03 set to 3, which allows the
drive to continue running after an external
fault occurs.

* Remove the cause of the external fault.
* Remove the external fault input from the PLC.

There is a problem with the PLC program.

Check the PLC program and correct problems.

£ EF1 External Fault (Input Terminal S1)

External fault at multi-function input terminal S1.
£Ez EF2 External fault (input terminal S2)

External fault at multi-function input terminal S2.
£E3 EF3 External fault (input terminal S3)

External fault at multi-function input terminal S3.
£Ey EF4 External fault (input terminal S4)

External fault at multi-function input terminal S4.
cec EFS External fault (input terminal S5)

External fault at multi-function input terminal S5.
CED EF6 External fault (input terminal S6)

External fault at multi-function input terminal S6.
CET EF7 External fault (input terminal S7)

External fault at multi-function input terminal S7.
cEg EF8 External fault (input terminal S8)

External fault at multi-function input terminal S8.
EoF | EoF Emergency Override Forward Run

Cause Possible Solution

The multi-function digital input for
EmergOverrideFWD (H1-OO = AF) has
been closed.

Open H1-O10 = AF if the emergency condition is no longer present

Eor | Eor

Emergency Override Reverse Run

Cause

Possible Solution

The multi-function digital input for
EmergOverrideREV (H1-O0O = BO) has
been closed.

Open H1-0O0 = BO if the emergency condition is no longer present

Digital Operator Display

Minor Fault Name

) Excessive PID Feedback
FbH FbH The PID feedback input is higher than the level set to b5-36 for longer than the time set to b5-37, and b5-12
is setto 1 or 4.
Cause Possible Solutions

Parameter settings for b5-36 and b5-37 are
incorrect.

Check parameters b5-36 and b5-37.

PID feedback wiring is faulty.

Correct the wiring.

Feedback sensor has malfunctioned.

Check the sensor and replace it if damaged.

Feedback input circuit is damaged.

Replace either the control board or the entire drive. For instructions on replacing the control board, contact

Yaskawa or your nearest sales representative.

Digital Operator Display

Minor Fault Name

Fal FbL

PID Feedback Loss

The PID feedback input is lower than the level set to b5-13 for longer than the time set to b5-14.

Cause

Possible Solutions

Parameter settings for b5-13 and b5-14 are
incorrect.

Check parameters b5-13 and b5-14.

YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide

153

n Troubleshooting



5.3 Alarm Detection

Digital Operator Display

Minor Fault Name

PID feedback wiring is faulty.

Correct the wiring.

Feedback sensor has malfunctioned.

Check the sensor and replace it if damaged.

Feedback input circuit is damaged.

Replace either the control board or the entire drive. For instructions on replacing the control board, contact
Yaskawa or your nearest sales representative.

i HCA Current Alarm
[x I
Drive current exceeded overcurrent warning level (150% of the rated current).
ILIM
Cur Lim Foldback Current Limit Foldback
<0x59>

Drive output speed is being limited due to the output current limit.

Digital Operator Display

Minor Fault Name

L= LT-1

Cooling Fan Maintenance Time

The cooling fan has reached its expected maintenance period and may need to be replaced.

Note: The signal closes when the maintenance period ends if H2-O0O = 2F. The signal will not close
if H2-00 = 10.

Cause

Possible Solutions

The cooling fan has reached 90% of its

expected performance life.

Replace the cooling fan and set 04-03 to 0 to reset the Maintenance Monitor.

Digital Operator Display

Minor Fault Name

Capacitor Maintenance Time

L= LT-2 The main circuit and control circuit capacitors are nearing the end of their expected performance life.
Note: The signal closes when the maintenance period ends if H2-O0O = 2F. The signal will not close
if H2-0O0O = 10.
Cause Possible Solutions

The main circuit and control circuit
capacitors have reached 90% of their
expected performance lives.

Replace the drive.

Digital Operator Display

Minor Fault Name

Lr-4 LT-3

Soft Charge Bypass Relay Maintenance Time

The DC bus soft charge relay is nearing the end of its expected performance life.

Note: The signal closes when the maintenance period ends if H2-COIO = 2F. The signal will not close
if H2-000O = 10.

Cause

Possible Solutions

The DC bus soft charge relay has reached

90% of expected performance life.

Replace the drive.

Digital Operator Display

Minor Fault Name

Li-Y LT-4

IGBT Maintenance Time (50%)

IGBTs have reached 50% of their expected performance life.

Note: The signal closes when the maintenance period ends if H2-O0O = 2F. The signal will not close
if H2-0O0 = 10.

Cause

Possible Solutions

IGBTs have reached 50% of their expected

performance life.

Check the load, carrier frequency, and output frequency.

Digital Operator Display

Minor Fault Name

] H oH

Heatsink Overheat

The temperature of the heatsink exceeded the overheat pre-alarm level set to L8-02 (90-100 °C). Default
value for L8-02 is determined by drive model selection (02-04).

Cause

Possible Solutions
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5.3 Alarm Detection

Digital Operator Display

Minor Fault Name

Surrounding temperature is too high

* Check the surrounding temperature.

» Improve the air circulation within the enclosure panel.
* Install a fan or air conditioner to cool surrounding area.
* Remove anything near drive that may cause extra heat.

Internal cooling fan has stopped.

» Replace the cooling fan.
» After replacing the drive, set parameter 04-03 to O to reset the cooling fan operation time.

Airflow around the drive is restricted.

+ Provide proper installation space around the drive as indicated in the manual. Refer to Installation
Orientation and Spacing on page 26 for details.

» Allow for the proper space and ensure that there is sufficient circulation around the control panel.

* Check for dust or other foreign materials clogging the cooling fan.
¢ Clear debris caught in the fan that restricts air circulation.

oHE o2 Heatsink Overheat Warning
“Heatsink Overheat Warning” was input to a multi-function input terminal, S1 through S8 (H1-OO= B).
Motor Overheat

Lk oH3 The motor overheat signal entered to a multi-function analog input terminal exceeded the alarm level (H3-02,
H3-06 or H3-10 =E).
Motor Overheat Fault (PTC Input)

oAy oH4 + The motor overheat signal to analog input terminal A1, A2, or A3 exceeded the fault detection level.
» Detection requires setting multi-function analog inputs H3-02, H3-10, or H3-06 to E.

Cause Possible Solution
* Check the size of the load, the accel/decel times, and the cycle times.
* Decrease the load.
* Increase the acceleration and deceleration times (C1-01 through C1-04).
* Adjust the preset V/f pattern (E1-04 through E1-10) by reducing E1-08 and E1-10.
Motor has overheated * Do not set E1-08 and E1-10 too low. This reduces load tolerance at low speeds.
* Check the motor rated current.
» Enter the motor rated current to parameter E2-01 as indicated on the motor nameplate.
» Ensure the motor cooling system is operating normally.
* Repair or replace the motor cooling system.
DC Bus Overvoltage
The DC bus voltage exceeded the trip point.
ou ov * For 200 V class drives: approximately 410 V

* For 400 V class drives: approximately 820 V (740 V when E1-01 is less than 400)
» For 600 V class drives: approximately 1040 V

Digital Operator Display

Minor Fault Name

FARSS PASS

MEMOBUS/Modbus Comm. Test Mode Complete

Cause

Possible Solutions

MEMOBUS/Modbus test has finished
normally.

This verifies that the test was successful.

rUn

Motor Switch during Run

A command to switch motors was entered during run.

Minor Fault Name

5t SE

MEMOBUS/Modbus Communication Test Mode Error

Note: This alarm will not trigger a multi-function output terminal that is set for alarm output

(H2-00 = 10).

Cause

Possible Solutions

A digital input set to 67H (MEMOBUS/
Modbus test) was closed while the drive
was running.

Stop the drive and run the test again.
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5.3 Alarm Detection

Digital Operator Display

Minor Fault Name

r_or
[ e

TrPC

IGBT Maintenance Time (90%)

IGBTs have reached 90% of their expected performance life.

Cause

Possible Solutions

IGBTs have reached 90% of their expected
performance life.

Replace the drive.

Digital Operator Display

Minor Fault Name

Uv

Undervoltage

One of the following conditions was true when the drive was stopped and a Run command was entered:
* DC bus voltage dropped below the level specified in L2-05.
+ Contactor to suppress inrush current in the drive was opened.

» Low voltage in the control drive input power. This alarm outputs only if L2-01 is not 0 and DC bus voltage
is under L2-05.

Cause

Possible Solutions

Phase loss in the drive input power.

Check for wiring errors in the main circuit drive input power. Correct the wiring.

Loose wiring in the drive input power
terminals.

» Ensure the terminals have been properly tightened.

* Apply the tightening torque to the terminals as specified. Refer to Main Circuit Wire Gauges and
Tightening Torque on page 57.

There is a problem with the drive input
power voltage.

* Check the voltage.
» Lower the voltage of the drive input power so that it is within the limits listed in the specifications.

Drive internal circuitry is worn.

* Check the maintenance time for the capacitors (U4-05).

+ Replace either the control board or the entire drive if U4-05 exceeds 90%. For instructions on replacing
the control board, contact Yaskawa or your nearest sales representative.

The drive input power transformer is too
small and voltage drops when the power is
switched on.

* Check for an alarm when the magnetic contactor, line breaker, and leakage breaker are closed.
* Check the capacity of the drive input power transformer.

Air inside the drive is too hot.

Check the temperature inside the drive.

The CHARGE light is broken or
disconnected.

Replace either the control board or the entire drive. For instructions on replacing the control board, contact
Yaskawa or your nearest sales representative.

WrUn

1 [
Ldrln

Waiting for Run

Cause

Possible Solutions

The Run command has been applied and
the b1-11 timer is active.

Adjust bl-11 to the desired delay time. The drive sill start normally after the b1-11 timer expires.

1PH
1-Phase Foldback Output speed is being limited because of excessive DC bus voltage ripple.
<0x5A>
Cause Possible Solutions

An input phase has been lost or too much
load is being drawn by the motor in a
single-phase application.

Reduce the output load.
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5.4 Operator Programming Errors

€ Operator Programming Error Codes, Causes, and Possible Solutions

An Operator Programming Error (oPE) occurs when a contradictory parameter is set or an individual parameter is set to an

inappropriate value.

The drive will not operate until the parameter or parameters causing the problem are set correctly. An oPE, however, does not
trigger an alarm or fault output. If an oPE occurs, investigate the cause and refer to Table 5.4 for the appropriate action. When
an oPE appears on the operator display, press the ENTER button to view U1-18 and see which parameter is causing the oPE.

Table 5.4 oPE Codes, Causes, and Possible Solutions

Digital Operator Display Error Name
R Drive Capacity Setting Fault

oPED oPEO1 SA s i,

Drive capacity and the value set to 02-04 do not match.
I Parameter Range Setting Error

oL oPE(2 £ £ ,
Use U1-18 to find parameters set outside the range.
Multi-Function Input Selection Error

oftlid oPE03 A contradictory setting is assigned to multi-function contact inputs H1-01
to H1-08.

| oFEOY | oPE04 |Initia1ization Required, Term <—> Ctrl Chg |
| oPEDS | oPEO5 | Run Command/Frequency Reference Source Selection Error |

Multi-Function Analog Input Selection Error

oftyt oPE07 A contradictory setting is assigned to multi-function analog inputs H3-02,
H3-10, or H3-06 and PID functions conflict.
PID Control Selection Fault

_oCno : . . -

oredd oPE09 PID control function selection is incorrect. Requires that PID control is
enabled (b5-01 =1 to 4).
V/f Data Setting Error

oFE Il oPEI0 One of the following setting errors has occurred:
E1-09 <E1-07 <El1-06 <El1-11 < E1-04

ey Carrier Frequency Setting Error

orc i oPE11 ; N
Correct the setting for the carrier frequency.
Sequence Timer Error

oPE28 oPE28 - - -
One or more of the sequence timers is not set in the correct order.
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5.5 Auto-Tuning_j Fault Detection

5.5 Auto-Tuning Fault Detection

Auto-Tuning faults in this section are displayed on the digital operator and will cause the motor to coast to a stop. Auto-Tuning
faults do not trigger a multi-function digital output set for fault or alarm output.

An End[ error on the digital operator display indicates Auto-Tuning has successfully completed with discrepancies in the
calculations. Restart Auto-Tuning after fixing the cause of the End[d error.

The drive may be used in the application if no cause can be identified despite the existence of an End error.

An Er[ error indicates that Auto-Tuning has not completed successfully. Check for the cause of the error using the tables in
this section, and perform Auto-Tuning again after fixing the cause.

€ Auto-Tuning Codes, Causes, and Possible Solutions

Table 5.5 Auto-Tuning Codes, Causes, and Possible Solutions

Digital Operator Display Error Name
Ead! Endl Excessive V/f Setting (detected only during Rotational Auto-Tuning and displayed after Auto-Tuning is
T complete)

Cause Possible Solutions

The torque reference exceeded 20% during
Auto-Tuning.

The results from Auto-Tuning the no-load
current exceeded 80%.

* Prior to Auto-Tuning, verify the information on the motor nameplate.
+ Enter proper values from motor nameplate to parameters T1-02 and T1-04 and repeat Auto-Tuning.

+ Ifpossible, disconnect the motor from the load and perform Auto-Tuning. If the load cannot be uncoupled,
use the current Auto-Tuning results.

Digital Operator Display

Error Name

tndd

End2

Motor Iron-Core Saturation Coefficient (detected only during Rotational Auto-Tuning and displayed after
Auto-Tuning is complete)

Cause

Possible Solutions

Motor data entered during Auto-Tuning
was incorrect.

* Make sure the data entered to the T1 parameters match the information written on the motor nameplate.
* Restart Auto-Tuning and enter the correct information.

Results from Auto-Tuning are outside the
parameter setting range, assigning the iron-
core saturation coefficients (E2-07 and
E2-08) to temporary values.

+ Check and correct faulty motor wiring.
» Disconnect the motor from machine and perform Rotational Auto-Tuning.

Digital Operator Display

Error Name

End3

c_ 3
cragd

Rated Current Setting Alarm (displayed after Auto-Tuning is complete)

Cause

Possible Solutions

The correct current rating printed on the
motor nameplate was not entered into
T1-04.

» Check the setting of parameter T1-04.
* Check the motor data and repeat Auto-Tuning.

Digital Operator Display

Error Name

[n] I__ll Lll End4

Adjusted Slip Calculation Error

Cause

Possible Solutions

The calculated slip is outside the allowable
range.

* Make sure the data entered for Auto-Tuning is correct.
+ If possible, perform Rotational Auto-Tuning. If not possible, perform Stationary Auto-Tuning 2.

Digital Operator Display

Error Name

Ends End5

Resistance Tuning Error

Cause

Possible Solutions

The calculated resistance value is outside
the allowable range.

* Double-check the data entered for the Auto-Tuning process.
* Check the motor and motor cable connection for faults.

Digital Operator Display

Error Name

End6

Endb

Leakage Inductance Alarm

Cause

Possible Solutions

The calculated leakage inductance value is
outside the allowable range.

Double-check the data entered for the Auto-Tuning process.
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Digital Operator Display

Error Name

Endn | End7

No-Load Current Alarm

Cause

Possible Solutions

The entered no-load current value was
outside the allowable range.

Check and correct faulty motor wiring.

Auto-Tuning results were less than 5% of
the motor rated current.

Double-check the data entered for the Auto-Tuning process.

Digital Operator Display

Error Name

l'_:l_ ‘II_-I' ! Er-01

Motor Data Error

Cause

Possible Solutions

Motor data or data entered during
Auto-Tuning was incorrect.

* Check that the motor data entered to T1 parameters matches motor nameplate input before Auto-Tuning.
» Restart Auto-Tuning and enter the correct information.

Motor output power and motor-rated
current settings (T1-02 and T1-04) do not
match.

» Check the drive and motor capacities.
 Correct the settings of parameters T1-02 and T1-04.

Motor rated current and detected no-load
current are inconsistent.

¢ Check the motor rated current and no-load current.
» Correct the settings of parameters T1-04 and E2-03.

Digital Operator Display

Error Name

— g
/El_-L/C’

Er-02

Minor Fault

Cause

Possible Solutions

An alarm was triggered during Auto-
Tuning.

Exit the Auto-Tuning menu, check the alarm code, remove the alarm cause, and repeat Auto-Tuning.

Digital Operator Display

Error Name

Er-07 Er-03

[ ud

STOP Button Input

Cause

Possible Solutions

Auto-Tuning canceled by pressing STOP
button.

Auto-Tuning did not complete properly. Restart Auto-Tuning.

Digital Operator Display

Error Name

L

El_ Tu 4 Er-04

Line-to-Line Resistance Error

Cause

Possible Solutions

Motor data entered during Auto-Tuning
was incorrect.

* Make sure the data entered to the T1 parameters match the information written on the motor nameplate.
» Restart Auto-Tuning and enter the correct information.

Results from Auto-Tuning are outside the
parameter setting range or the tuning
process took too long.

Faulty motor cable or cable connection.

Check and correct faulty motor wiring.

Digital Operator Display

Error Name

E--10 Er-05

nc
[ LIEI

No-Load Current Error

Cause

Possible Solutions

Motor data entered during Auto-Tuning
was incorrect.

» Make sure the data entered to the T1 parameters match the information written on the motor nameplate.
» Restart Auto-Tuning and enter the correct information.

Results from Auto-Tuning are outside the
parameter setting range or the tuning
process took too long.

* Check and correct faulty motor wiring.
» Perform Rotational Auto-Tuning.

The load was too high during Rotational
Auto-tuning.

 Disconnect the motor from machine and restart Auto-Tuning. If motor and load cannot be uncoupled make
sure the load is lower than 30%.

« If a mechanical brake is installed, make sure it is fully lifted during tuning.
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Digital Operator Display

Error Name

E--08 Er-08

oo

Rated Slip Error

Cause

Possible Solutions

Motor data entered during Auto-Tuning
was incorrect.

» Make sure the data entered to the T1 parameters match the information written on the motor nameplate.
» Restart Auto-Tuning and enter the correct information.

Results from Auto-Tuning are outside the
parameter setting range or the tuning
process took too long.

» Check and correct faulty motor wiring.
+ Perform Rotational Auto-Tuning.

The load was too high during rotational
Auto-tuning.

+ Disconnect the motor from machine and restart Auto-Tuning. If motor and load cannot be uncoupled make
sure the load is lower than 30%.

* If a mechanical brake is installed, make sure it is fully lifted during tuning.

Digital Operator Display

Error Name

Er-0 | Er-09

or

Acceleration Error

Cause

Possible Solutions

The motor did not accelerate for the
specified acceleration time.

* Increase the acceleration time (C1-01).
* Disconnect the machine from the motor if possible.

The load was too high during Rotational
Auto-Tuning.

+ Disconnect the motor from machine and restart Auto-Tuning. If motor and load cannot be uncoupled make
sure the load is lower than 30%.

 If a mechanical brake is installed, make sure it is fully lifted during tuning.

Digital Operator Display

Error Name

[

EI__ [

Er-11

Motor Speed Fault

Cause

Possible Solutions

Torque reference is too high.

* Increase the acceleration time (C1-01).
* Disconnect the machine from the motor if possible.

Digital Operator Display

Error Name

Er-12

cC__ 17
[ o |

Current Detection Error

Cause

Possible Solutions

One of the motor phases is missing:
(U/T1, V/T2, W/T3).

Check motor wiring and correct any problems.

The current exceeded the current rating of
the drive.

The current is too low.

* Check motor wiring for a short between motor lines.
+ Close any magnetic contactors used between motors.

* Replace the control board or the entire drive. For instructions on replacing the control board, contact
Yaskawa or your nearest sales representative.

Attempted Auto-Tuning without motor
connected to the drive.

Connect the motor and restart Auto-Tuning.

Current detection signal error.

Replace the control board or the entire drive. For instructions on replacing the control board, contact Yaskawa
or your nearest sales representative.

Digital Operator Display

Error Name

Er-id

Er-13

Leakage Inductance Error

Cause

Possible Solutions

Drive was unable to complete tuning for
leakage inductance within 300 seconds.

* Check all wiring and correct any mistakes.
* Check the motor rated current value written on the motor nameplate and enter the correct value to T1-04.

Digital Operator Display

Error Name

Er- 0 Er-17

Reverse Prohibited Error

Cause

Possible Solutions

Drive is prohibited from rotating the motor
in reverse while attempting to perform
Inertia Tuning.

* Inertia Auto-Tuning cannot be performed if the drive is restricted from rotating in reverse.

» Assuming it is acceptable for the application to rotate in reverse, set b1-04 to 0 and then perform Inertia
Tuning.
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5.6 Copy Function Related Displays

€ Tasks, Errors, and Troubleshooting

The table below lists the messages and errors that may appear when using the Copy function.

When executing the tasks offered by the Copy function, the operator will indicate the task being performed. When an error
occurs, a code appears on the operator to indicate the error. Note that errors related to the Copy function do not trigger a multi-
function output terminal that has been set up to close when a fault or alarm occurs. To clear an error, simply press any key on
the operator and the error display will disappear.

Table 5.6 lists the corrective action that can be taken when an error occurs.

Note: 1. Whenever using the copy function, the drive should be fully stopped.
2. The drive will not accept a Run command while the Copy function is being executed.
3. Parameters can only be saved to a drive when the voltage class, capacity, control mode, and software version match.

Table 5.6 Copy Function Task and Error Displays

Digital Operator Display Task
fofY | CoPy Writing Parameter Settings (flashing)
| CRYE | CPyE | Error Writing Data |
| C5E | CSEr | Copy Unit Error |
| dFPs | dFPS | Drive Model Mismatch |
| End | End | Task Complete |
| LR | iFEr | Communication Error |
| ndfl | ndAT |Model, Voltage Class, Capacity Mismatch |
| rdfr | rdEr | Error Reading Data |
| rEAd | rEAd |Reading Parameter Settings (flashing) |
| ufEs | VAEr |V01tage Class, Capacity Mismatch |
| uFHE | vFyE | Parameter settings in the drive and those saved to the copy function are not the same |
| urFY | vrFy |C0mparing Parameter Settings (flashing) |

€ Fault Reset Methods

When a fault occurs, the cause of the fault must be removed and the drive must be restarted. The table below lists the different
ways to restart the drive.

After the Fault Occurs Procedure

Fix the cause of the fault, restart the drive, and

> .
Press on the digital operator when the error code
reset the fault

is displayed.

Close then open the fault signal digital input via Teautt Reset switch o Fo RZ::Di -
Resetting via Fault Reset Digital Input S4 terminal S4. S4 is set for “Fault Reset” as default e gte e

(H1_04 = 14) SC Digital Input Common
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After the Fault Occurs | Procedure
® ON
Turn off the main power supply if the above methods do not reset the fault. Reapply power after the f
digital operator display has turned off.
@ OFF
Note: If the Run command is present, the drive will disregard any attempts to reset the fault. Remove the Run command before attempting to clear

a fault situation.
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Periodic Inspection & Maintenance

This chapter describes the periodic inspection and maintenance of the drive to ensure that it receives
the proper care to maintain overall performance.

6.1 INSPECTION......oiiietei it s an e e ann e s 164
6.2 PERIODIC MAINTENANCE........nerrrr s 167
6.3 DRIVE REPLACEMENT ...t ass s sane s 169
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6.1 Inspection

6.1 Inspection

Power electronics have limited life and may exhibit changes in characteristics or performance deterioration after years of use
under normal conditions. To help avoid such problems, it is important to perform preventive maintenance and periodic
inspection on the drive.

Drives contain a variety of power electronics such as power transistors, semiconductors, capacitors, resistors, fans, and relays.
The electronics in the drive serve a critical role in maintaining proper motor control.

Follow the inspection lists provided in this chapter as a part of a regular maintenance program.

Note: The drive will require more frequent inspection if it is placed in harsh environments, such as:
* High ambient temperatures

* Frequent starting and stopping

* Fluctuations in the AC supply or load

» Excessive vibrations or shock loading

* Dust, metal dust, salt, sulfuric acid, chlorine atmospheres

* Poor storage conditions.

Perform the first equipment inspection one to two years after installation.

€ Recommended Daily Inspection

Table 6.1 outlines the recommended daily inspection for Yaskawa drives. Check the following items on a daily basis to avoid
premature deterioration in performance or product failure. Copy this checklist and mark the “Checked” column after each
inspection.
Table 6.1 General Recommended Daily Inspection Checklist
Inspection Category Inspection Points Corrective Action Checked
* Check the load coupling.

Inspect for abnormal oscillation or noise coming from
Motor

¢ Measure motor vibration.
the motor.

* Tighten all loose components.
Check for the following:
» Excessive load.

Inspect for abnormal heat generated from the drive or

. . : « Loose connections.
motor and visible discoloration.

* Dirty heatsink or motor.

Cooling * Ambient temperature.
Check for the following:
Inspect drive cooling fan and circulation fan operation. [+ Clogged or dirty fan.
» Correct Fan operation parameter setting.
Verify the drive environment complies with the L. .
- . . : . . . Eliminate the source of contaminants or correct poor
Environment specifications listed in Installation Environment on .
environment.
page 26.
. . Check for the following:
The drive output current should not be higher than the .
Load » Excessive load.

motor or drive rating for an extended period of time. .
» Correct motor parameter settings.

* Correct the voltage or power supply to within
Power Supply Voltage |Check main power supply and control voltages. nameplate specifications.
 Verify all main circuit phases.
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€ Recommended Periodic Inspection

Table 6.2 outlines the recommended periodic inspections for Yaskawa drive installations. Although periodic inspections should
generally be performed once a year; the drive may require more frequent inspection in harsh environments or with rigorous
use. Operating and environmental conditions, along with experience in each application, will determine the actual inspection
frequency for each installation. Periodic inspection will help to avoid premature deterioration in performance or product failure.
Copy this checklist and mark the “Checked” column after each inspection.

B Periodic Inspection

WARNING! Electrical Shock Hazard. Do not inspect, connect, or disconnect any wiring while the power is on. Failure to comply can result
in serious personal injury. Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the
power supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock,
wait for at least the time specified on the warning label; after all indicators are OFF, measure for unsafe voltages to confirm the drive is safe

prior to servicing.

Table 6.2 Periodic Inspection Checklist

Inspection Area Inspection Points Corrective Action Checked
Main Circuit Periodic Inspection
* Inspect equipment for discoloration from overheating |+ Replace damaged components as required.
or deterioration. * The drive has few serviceable parts and may require
* Inspect for damaged or deformed parts. complete drive replacement.
General « Inspect enclosure door seal if used.
Inspect for dirt, foreign particles, or dust collection on |+ Remove foreign particles and dust with a vacuum
components. cleaner to avoid touching parts.
» Replace components if cleaning is not possible.
Conduct d * Inspect wiring and connections for discoloration,
“?.n. uctors an damage, or heat stress. Repair or replace damaged wiring.
iring .. . s
* Inspect wire insulation and shielding for wear.
q Inspect terminals for stripped, damaged, or loose Tighten loose screws and replace damaged screws or
Terminals . .
connections. terminals.
+ Inspect contactors and relays for excessive noise * Check coil voltage for overvoltage or undervoltage
during operation. conditions.
Relays and Contactors . . .
* Inspect coils for signs of overheating such as melted |¢ Replace damaged removable relays, contactors, or
or cracked insulation. circuit board.
* Inspect for leaking, discoloration, or cracks. . . .
q q . . .. | The drive has few serviceable parts and may require
Electrolytic Capacitor | . Check if the cap has come off, for any swelling, or if complete drive replacement. P yred
the sides have burst open.
Diode, IGBT Inspect for dust or other foreign material collected on the | Remove foreign particles and dust with a vacuum
(Power Transistor) surface. cleaner to avoid touching parts.
Motor Periodic Inspection
Operation Check Check for increased vibration or abnormal noise. Stop the motor and contact qualified maintenance
personnel as required.
Control Circuit Periodic Inspection
+ Inspect terminals for stripped, damaged, or loose ' ;rrl%lel;frlllirllg?sse sorews and replace damaged screws
General connections. : o o
* Make sure all terminals have been properly tightened * If terminals are integral to a circuit board, then
'|  board or drive replacement may be required.
+ Fix any loose connections.
+ If an antistatic cloth or vacuum plunger cannot be
) ) used, replace the board.
Check for any odor, discoloration, and rust. Make sure |, Do not use any solvents to clean the board
Circuit Boards connections are properly fastened and that no dust or oil Y i ) :
mist has accumulated on the surface of the board. * Remove foreign particles and dust with a vacuum
cleaner to avoid touching parts.
The drive has few serviceable parts and may require
complete drive replacement.
Cooling System Periodic Inspection
Cooling Fan, o )
Circulation Fan, * Check for abnormal oscillation or unusual noise. Replace as required
Control Board * Check for damaged or missing fan blades. P 1 ’
Cooling Fan
q Inspect for dust or other foreign material collected on the | Remove foreign particles and dust with a vacuum
Heatsink > .
surface. cleaner to avoid touching parts.
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6.1 Inspection

Inspection Area Inspection Points Corrective Action Checked
Air Duct Inspect air intake and exhaust openings. They must be |* Visually inspect the area.
free from obstruction and properly installed. * Clear obstructions and clean air duct as required.
Display Periodic Inspection
* Make sure data appears on the display properly. » Contact the nearest sales office if there is any
Digital Operator « Inspect for dust or other foreign material that may have| trouble with the display or keypad.
collected on surrounding components. * Clean the digital operator.
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6.2 Periodic Maintenance

6.2 Periodic Maintenance

The drive has Maintenance Monitors that keep track of component wear. This feature provides advance maintenance warning
and eliminates the need to shut down the entire system for unexpected problems. The drive allows the user to check predicted
maintenance periods for the components listed below.

* Cooling Fan, Circulation Fan, Control Board Cooling Fan
* Electrolytic Capacitors
* Inrush Prevention Circuit

* IGBTs

For replacement parts, contact the distributor where the drive was purchased or contact Yaskawa directly.

€ Replacement Parts

Table 6.3 contains the estimated performance life of components that require replacement during the life of the drive. Only
use Yaskawa replacement parts for the appropriate drive model and revision.

Table 6.3 Estimated Performance Life

Component Estimated Performance Life
Cooling Fan, Circulation Fan 10 years
Electrolytic Capacitors 10 years <>

<1> Electrolytic capacitors cannot be replaced on some lower capacity models. Complete drive replacement may be required for these models.

NOTICE: Estimated performance life based on specific usage conditions. These conditions are provided for the purpose of replacing parts
to maintain performance. Some parts may require more frequent replacement due to poor environments or rigorous use.

Usage conditions for estimated performance life:

Ambient temperature: Yearly average of 40 °C (IP20/IP00 enclosure)

Yearly average of 30 °C (side-by-side mounting/NEMA 1, UL type 1 enclosure drive or external heatsink installation)

B Performance Life Monitors Maintenance Monitors

The drive calculates the maintenance period for components that may require replacement during the life of the drive. A
percentage of the maintenance period is displayed on the digital operator by viewing the appropriate monitor parameter.

When the maintenance period reaches 100%, there is increased risk that the drive may malfunction. Yaskawa recommends
checking the maintenance period regularly to ensure maximum performance life.

Set parameters L8-12 (Ambient Temperature Setting) and L.8-35 (Installation Method Selection) for use with the installation
environment when using maintenance monitors.

Refer to Recommended Periodic Inspection on page 165 for details.

Table 6.4 Performance Life Monitors Used for Component Replacement

Parameter Component Contents

Cooling Fan Displays the accumulated operation time of the fan from 0 to 99999 hours. This value is automatically reset to
U4-03 . . :

Circulation Fan 0 after it reaches 99999.

Control Board Cooling [ . . . . .
U4-04 Fan Displays the accumulated fan operation time as a percentage of the specified maintenance period.
U4-05 DC Bus Capacitors Displays the accumulated time the capacitors are used as a percentage of the specified maintenance period.
U4-06 Pre-charge Circuit gi‘sclflll?ys the number of times the drive is powered up as a percentage of the performance life of the inrush
U4-07 IGBT Displays the percentage of the maintenance period reached by the IGBTs.
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6.2 Periodic Maintenance

B Alarm Outputs for Maintenance Monitors

An output can be set up to inform the user when a specific components has neared its expected performance life.

When one of multi-function digital output terminals has been assigned the maintenance monitor function (H2-OOO = 2F), the
terminal will close when the cooling fan, DC bus capacitors, or DC bus pre-charge relay reach 90% of the expected performance
life, or when the IGBTs have reached 50% of their expected performance life. Additionally the digital operator will display
an alarm like shown in Table 6.5 to indicate the specific components that may need maintenance.

Table 6.5 Maintenance Alarms

Digital Operator Alarm Display Function Corrective Action
Lo < LT-1 The cooling fans have reached 90% of their designated Replace the cooling fan.
life time.
. . Contacta Yaskawa representative or the
1rog < LT-2 The DC bus capacitors have reached 90% of their nearest Yaskawa sales office on

designated life time. possible drive replacement.

- . . Contacta Yaskawarepresentative or the
- - - 0
1ro3 < LT3 };?eet[i)rrgecharge circuit has reached 90% of its designated nearest Yaskawa sales office on
’ possible drive replacement.
Vo <> The IGBTs have reached 50% of their designated life | Check the load, carrier frequency, and
LT-4 g q y

s time. output frequency.
o o . . . Contacta Yaskawa representative or the
reor < TPC The IGBTs have reached 90% of their designated life nearest Yaskawa sales office on

time.

possible drive replacement.

<I> This alarm message will be output only if the Maintenance Monitor function is assigned to one of the digital outputs (H2-OOO = 2F). The alarm
will also trigger a digital output that is programmed for alarm indication (H2-O0O = 10).

<2> This alarm message will always be output, even if the Maintenance Monitor function is not assigned to any of the digital outputs (H2-O1O = 2F).
The alarm will also trigger a digital output that is programmed for alarm indication (H2-OO = 10).

B Related Drive Parameters

Use parameters 04-03, 04-05, 04-07, and 04-09 to reset a Maintenance Monitor to zero after replacing a specific component.
Refer to Parameter List on page 191 for details on parameter settings.

NOTICE: Ifthese parameters are not reset after the corresponding parts have been replaced, the Maintenance Monitor function will continue
to count down the performance life from the value that was reached with the old part. If the Maintenance Monitor is not reset, the drive will
not have the correct value of the performance life for the new component.
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6.3 Drive Replacement

6.3 Drive Replacement

€ Replacing the Drive

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in serious
personal injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged even after the
power supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive before touching any
components.

WARNING! Electrical Shock Hazard. Do not allow unqualified personnel to perform work on the drive. Failure to comply could result in
serious injury. Installation, maintenance, inspection and servicing must be performed only by authorized personnel familiar with installation,
adjustment and maintenance of AC drives.

NOTICE: Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards. Failure to comply may result
in ESD damage to the drive circuitry.

The following procedure explains how to replace a drive.
This section provides instructions for drive replacement only.

To install option boards or other types of options, refer to the specific manuals for those options.

NOTICE: When transferring a braking transistor, braking resistor, or other type of option from a damaged drive to a new replacement drive,
make sure it is working properly before reconnecting it to the new drive. Replace broken options to prevent imnmediate breakdown of the
replacement drive.

1. Remove the terminal cover.

Figure 6.1 Remove the Terminal Cover

2. Loosen the screws holding the terminal board in place. Remove the screw securing the bottom cover and remove the
bottom cover from the drive.

Note: IPO0/Open Type enclosure drives do not have a bottom cover or conduit.
™~
e =y
o =
-y o 8
|”
[QuaE]
9)
[ OO

Figure 6.2 Unscrew the Terminal Board and Remove the Bottom Cover

3. Slide the terminal board as illustrated by the arrows to remove it from the drive along with the bottom cover.
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6.3 Drive Replacement

Figure 6.4 Disconnected Removable Terminal Board

4. Disconnect all option cards and options, making sure they are intact before reusing.
5. Replace the drive and wire the main circuit.

W Installing the Drive

1. After wiring the main circuit, connect the terminal block to the drive as shown in Figure 6.5. Use the installation screw
to fasten the terminal block into place.

Figure 6.5 Install the Terminal Board

2. Reconnect options for the new drive the same way the options were connected in the old drive. Connect option boards
to the same option ports in the new drive that were used in the old drive.

3. Replace the terminal cover.

4. After powering on the drive, all parameter settings are transferred from the terminal board to the drive memory. If an
oPEO04 error occurs, load the parameter settings saved on the terminal board to the new drive by setting parameter
A1-03 to 5550. Reset the Maintenance Monitor function timers by setting parameters 04-01 through 04-12 to 0, and
parameter 04-13 to 1.

170 YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide



7

Peripheral Devices & Options

This chapter explains option installation procedures for the drive.

7.1 OPTION CARD INSTALLATION. ...ttt nnssss s sssss e
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7.1 Option Card Installation

7.1 Option Card Installation

This section provides instructions on installing option cards.

@ Prior to Installing the Option

Prior to installing the option, wire the drive, make necessary connections to the drive terminals, and verify that the drive
functions normally without the option installed.

Table 7.1 below lists the number of options that can be connected to the drive and the drive ports for connecting those options.

Table 7.1 Option Installation

Option Port/Connector Number of Options Possible
SI-B3, SI-EN3, SI-EM3, SI-EP3, SI-N3, SI-P3, SI-T3,
SI-C3, SI-S3 CN3-A !
AO-A3 CN5-A, B, C 1

Figure 7.1 shows an exploded view of the drive with the option and related components for reference.

NnSoows
TX OORX

A —Drive front cover H - Drive grounding terminal (FE)
B - Digital operator | — Connector CN5-C
C - LED label (for communication J — Connector CN5-B
options) K - Connector CN5-A
D — Drive terminal cover L — Insertion point for CN5 connector
E — Removable tabs for wire routing M- Option

F — Included screws
G - Ground wire

Figure 7.1 Drive Components with Option
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7.1 Option Card Installation

4 Communication Option Installation Example

Remove the front covers of the drive before installing the option. Communication options can inserted only into the CN5-A
connector located on the drive control board.

Preparing the Drive

1. Shutoff power to the drive, wait the appropriate amount of time for voltage to dissipate, then remove the digital operator
(B) and front covers (A, D). Front cover removal varies by model.

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 installing the option, disconnect all power to the drive. 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.

NOTICE: Damage to Equipment. Observe proper electrostatic discharge procedures (ESD) when handling the option, drive, and
circuit boards. Failure to comply may result in ESD damage to circuitry.

Figure 7.2 Remove the Front Covers and Digital Operator

2. With the front covers and digital operator removed, apply the LED label (C) in the appropriate position on the drive
top front cover (A).

NSOOMS
TXOORX

Figure 7.3 Apply the LED Label
Connecting Option and Ground Wire

1. Insert the option (M) into the CN5-A connector (K) located on the drive and fasten it using one of the included screws
(F).
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7.1 Option Card Installation

Figure 7.4 Insert the Option

2. Connect the ground wire (G) to the ground terminal (H) using one of the remaining provided screws (F). Connect the
other end of the ground wire (G) to the remaining ground terminal and installation hole on the option (M) using the
last remaining provided screw (F) and tighten both screws to 0.5 ~ 0.6 N mor (4.4 ~ 5.3 in Ibs).

Figure 7.5 Connect the Ground Wire

Note: There are two screw holes on the drive for use as ground terminals. When connecting three options, two ground wires will need
to share the same drive ground terminal.
Wiring the Option
1. Route the option wiring.
Depending on the drive model, some drives may require routing the wiring through the side of the front cover to the
outside to provide adequate space for the wiring. In these cases, using diagonal cutting pliers, cut out the perforated

openings on the left side of the drive front cover. Sharp edges along the cut out should be smoothed down with a file
or sand paper to prevent any damage to the wires.

When installing option cards to models 2A0004 to 2A0040, 4A0002 to 4A0023, and 5A0003 to 5A0011, it may be
necessary to route the cables connected to the option through the top cover to the outside. Models 2A0056 to 2A0415,
4A0031 to 4A1200, and 5A0017 to 5A0242 have enough space to keep all wiring inside the unit.

2. Connect the communication cables to the option terminal block (TB1).

Note: Separate the communications cables from the main circuit cables and other wiring and power cables. Use properly grounded
shielded cables for the communication cables to prevent problems caused by electrical interference.

Replacing the Drive Covers and Digital Operator
1. Replace and secure the front covers of the drive (A, D) and replace the digital operator (B).
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7.1 Option Card Installation

Note:

Figure 7.6 Replace the Front Covers and Digital Operator

Take proper precautions when wiring the option so that the front covers will easily fit back onto the drive. Make sure no cables
are pinched between the front covers and the drive when replacing the covers.
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7.1 Option Card Installation

This Page Intentionally Blank
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A.1 Power Rating_js

A.1 Power Ratings

@ Three-Phase 200 V Class Drive Models 2A0004 to 2A0030

Table A.1 Power Ratings (Three-Phase 200 V Class)

Item Specification
Drive Model 2A0004 | 2A0006 | 2A0008 | 2A0010 | 2A0012 | 2A0018 | 2A0021 | 2A0030
Maximum Applicable q
Motor Capacity (HP) <I> ND Rating 0.75 1 2 3 3 5 7.5 10
Input Current (A) <> ND Rating 3.9 7.3 8.8 10.8 13.9 18.5 24 37
Rated Voltage
Rated Freque%lcy Three-phase 200 to 240 Vac 50/60 Hz/270 to 340 Vdc <3~
Input Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Input Power (kVA) ND Rating 2.2 3.1 4.1 5.8 7.8 9.5 14 18
Rated Output Capacit .
(ng) pacly | ND Rating <5 1.3 23 3 3.7 46 6.7 8 114
Rated Output Current (A) ND Rating <> 3.5 6 8 9.6 12 17.5 21 30
ND Rating: 120% of rated output current for 60 s
Output Overload Tolerance (Derating may be required for applications that start and stop frequently)
Carrier Frequency User-adjustable between 1 and 15 kHz <5~
Maximum Output Voltage (V) Three-phase 200 to 240 V (proportional to input voltage)
Maximum Output Frequency (Hz) 400 Hz (user-set)
<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or greater than

<2>
<3>

<4>
<5>

178

the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

DC is not available for UL/CE standards.
Rated motor capacity is calculated with a rated output voltage of 220 V.

Carrier frequency default setting is Swing PWM 1 (C6-02 = 7). C6-02 settings 1, 7, 8, 9, and A do not require current derating. All other settings
raise the carrier frequency and require current derating.
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A.1 Power Rating_s

€ Three-Phase 200 V Class Drive Models 2A0040 to 2A0211

Table A.2 Power Ratings Continued (Three-Phase 200 V Class)

Item Specification
Drive Model 2A0040 | 2A0056 | 2A0069 | 2A0081 | 2A0110 | 2A0138 | 2A0169 | 2A0211
Mﬁi’;‘g‘:}:‘; :i‘tl;p(“Hc;;’le ND Rating 15 20 25 30 40 50 60 75
Input Current (A) ~>> ND Rating 52 68 80 96 111 136 164 200
Rl;t’;tdeye‘(’;flaeﬁiy Three-phase 200 to 240 Vac 50/60 Hz/270 to 340 Vdc <>
Input Allowable Voltage Fluctuation -15to 10%
Allowable Frequency Fluctuation +5%
Input Power (kVA) ND Rating 27 36 44 52 51 62 75 91
Rated g@;ﬁ:‘m‘y ND Rating <5 | 152 21 26 31 0 53 64 80
Rated Output Current (A) | ND Rating <>~ 40 56 69 81 110 138 169 211
o 1209
Output el Tl i (Derating mI:}l/) b%iggﬁiréﬁofgor 3;;%52&%1:1? ?ﬁzictu;tr:rr;tat;loé s6t(()); frequently)
User-adjustable
Carrier Frequency User-adjustable between 1 and 15 kHz <%> between 1 and
10 kHz <%~
Maximum Output Voltage (V) Three-phase 200 to 240 V (proportional to input voltage)
Maximum Output Frequency (Hz) 400 Hz (user-set)
<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or greater than
the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.
<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.
<3> DC is not available for UL/CE standards.
<4> Rated motor capacity is calculated with a rated output voltage of 220 V.
<5> Carrier frequency default setting is Swing PWM 1 (C6-02 = 7). C6-02 settings 1, 7, 8, 9, and A do not require current derating. All other settings

raise the carrier frequency and require current derating.

YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide 179

a Specifications
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€@ Three-Phase 200 V Class Drive Models 2A0250 to 2A0415
Table A.3 Power Ratings Continued (Three-Phase 200 V Class)

Item Specification
Drive Models 2A0250 2A0312 2A0360 2A0415
Maximum Applicable Motor Capacity (HP) ~/> ND Rating 100 125 150 175
Input Current (A) <> ND Rating 271 324 394 471
Rﬁtj‘;x‘(’l‘;ﬁiy Three-phase 200 to 240 Vac 50/60 Hz/270 to 340 Vdc <5
Input Allowable Voltage Fluctuation 1510 10%
Allowable Frequency Fluctuation +5%
Input Power (kVA) ND Rating 124 148 180 215
Rated Output Capacity (kVA) < ND Rating <> 95 119 137 158
Rated Output Current (A) ND Rating <> 250 312 360 415
3 . 0,
Output ool T B e (Derating nlill; &a;gcll%llirﬁiofé)r 3;;%52&%1:1? ?l:actl'lsg?‘rtl;ﬁ?irs?gpsfrequently)
Carrier Frequency User-adjustable between 1 and 10 kHz <>~
Maximum Output Voltage (V) Three-phase 200 to 240 V (proportional to input voltage)
Maximum Output Frequency (Hz) 400 Hz (user-set)

<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or greater than
the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

<3> DC is not available for UL/CE standards.

<4> Rated motor capacity is calculated with a rated output voltage of 220 V.

<5> Carrier frequency default setting is Swing PWM 1 (C6-02 = 7). C6-02 settings 1, 7, 8, 9, and A do not require current derating. All other settings
raise the carrier frequency and require current derating.
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A.1 Power Rating_s

€ Three-Phase 400 V Class Drive Models 4A0002 to 4A0031
Table A.4 Power Ratings (Three-Phase 400 V Class)

Item Specification
Drive Models 4A0002 | 4A0004 | 4A0005 | 4A0007 | 4A0009 | 4A0011 | 4A0018 | 4A0023 | 4A0031
Maximum Applicable 5
Motor Capacity (HP) <> ND Rating 0.75 2 3 3 5 7.5 10 15 20
Input Current (A) 2> | ND Rating 2.1 43 5.9 8.1 9.4 14 20 24 38
Rated Voltage
Rated Freque%lcy Three-phase: 380 to 480 Vac 50/60 Hz/510 to 680 Vdc <>
Input Allowable Voltage Fluctuation -15to 10%
Allowable Frequency Fluctuation +5%
Input Power (kVA) ND Rating 23 43 6.1 8.1 10.0 14.5 19.4 28.4 37.5
Rated Output ND Rating
Capacity (KVA) <% <5 1.6 3.1 4.1 53 6.7 8.5 13.3 17.5 24
Rated Output ND Rating
Current (A) <5 2.1 4.1 5.4 6.9 8.8 11.1 17.5 23 31
Output Overload Tolerance ND Rating: 120% of rated output current for 60 s

(Derating may be required for applications that start and stop frequently)

Carrier Frequency User-adjustable between 1 and 15 kHz <%>
Maximum Output Voltage (V) Three-phase: 380 to 480 V (proportional to input voltage)
Maximum Output Frequency (Hz) 400 Hz (user-adjustable)

<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or greater than
the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring conditions,
and power supply impedance.

<3> DC is not available for UL/CE standards.
<4> Rated motor capacity is calculated with a rated output voltage of 440 V.

<5> Carrier frequency default setting is Swing PWM 1 (C6-02 = 7). C6-02 settings 1, 7, 8, 9, and A do not require current derating. All other settings
raise the carrier frequency and require current derating.
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A.1 Power Rating_js

€ Three-Phase 400 V Class Drive Models 4A0038 to 4A0165

Table A.5 Power Ratings Continued (Three-Phase 400 V Class)

Item Specification
Drive Models 4A0038 | 4A0044 | 4A0058 | 4A0072 | 4A0088 | 4A0103 | 4A0139 | 4A0165
Maximum Applicable .
Motor Capacity (HP) <> ND Rating 25 30 40 50 60 75 100 125
Input Current (A) <> ND Rating 44 52 58 71 86 105 142 170
Rated Voltage . 3
Rated Frequency Three-phase: 380 to 480 Vac 50/60 Hz/510 to 680 Vdc <3~
Input Allowable Voltage Fluctuation -15to 10%
Allowable Frequency Fluctuation +5%
Input Power (kVA) ND Rating 46.6 54.9 53.0 64.9 78.6 96.0 130 156
Rated Output . s
Capacity (kVA) < ND Rating 29 34 44 55 67 78 106 126
Rated Output q 5
Current (A) ND Rating <>~ 38 44 58 72 88 103 139 165
ND Rating: 120% of rated output current for 60 s
Output Lol Y EiEeE (Derating may be required for applications that start and stop frequently)
User-adjustable
Carrier Frequency User-adjustable between 1 and 15 kHz <%> between 1 and
10 kHz <%~
Maximum Output Voltage (V) Three-phase: 380 to 480 V (proportional to input voltage)
Maximum Output Frequency (Hz) 400 Hz (user-adjustable)
<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or greater than

<2>
<3>

<4>
<5>

182

the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring conditions,
and power supply impedance.

DC is not available for UL/CE standards.
Rated motor capacity is calculated with a rated output voltage of 440 V.

Carrier frequency default setting is Swing PWM 1 (C6-02 = 7). C6-02 settings 1, 7, 8, 9, and A do not require current derating. All other settings
raise the carrier frequency and require current derating.
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€ Three-Phase 400 V Class Drive Models 4A0208 to 4A1200
Table A.6 Power Ratings Continued (Three-Phase 400 V Class)

Item Specification
Drive Models 4A0208 | 4A0250 | 4A0296 | 4A0362 | 4A0414 | 4A0515 | 4A0675 | 4A0930 | 4A1200
ND Rati 150 200 250 300 350 400-450 | 500-550 750 1000
Maximum Applicable Motor =
Capacity (HP) <> HD Rating | 125-150 | 150 200 250 300 350 | 409501 650 900
ND Rating 207 248 300 346 410 465 657 922 1158
Input Current (A) <>
HD Rating 170 207 248 300 346 410 584 830 1031
Mg R‘:&‘j‘}x‘gﬁiﬁiy Three-phase: 380 to 480 Vac 50/60 Hz/510 to 680 Vde <5~
Allowable Voltage Fluctuation -15to 10%
Allowable Frequency Fluctuation +5%
ND Rating 189 227 274 316 375 425 601 843 1059
Input Power (kVA) -
HD Rating 155 189 227 274 316 375 534 759 943
ND Rating <> 189 227 274 316 375 425 601 843 1059
Rated Output Capacity = 137 165 198 232 282 343 461 617 831
<¢> .
(kVA) HD Ratlng <6> <6> <6> <6> <6> <5> <5> <5> <5>
ND Rating <>>| 208 250 296 362 414 515 675 930 1200
Rated Quéput Current 180 | 216 | 260 | 304 | 370 | 450 | 605 | 810 | 1090
(A) HD Rating <6> <6> <6> <6> <7> <5> <5> <5> <5>
Duteat ND Rating: 120% of rated output current for 60 s
Overload Tolerance HD Rating: 150% of rated output current for 60 s
(Derating may be required for applications that start and stop frequently)
Carrier Frequency User-adjustable between 1 and 10 kHz | User-adjustable between 1 and 5 kHz
Maximum Output Voltage (V) Three-phase: 380 to 480 Vac (proportional to input voltage) [inpgtgvsolxtage]
Maximum Output Frequency (Hz) 400 Hz (user-adjustable)

<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or greater than
the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring conditions,
and power supply impedance.

<3> DC input is not available for UL standards.

<4> Rated motor capacity is calculated with a rated output voltage of 440 V.

<5> Carrier frequency is set to 2 kHz. Current derating is required in order to raise the carrier frequency.

<6> Carrier frequency can be increased to 5 kHz while keeping this current derating. Higher carrier frequency settings require derating.
<7> Carrier frequency can be increased to 5 kHz while keeping this current derating. Higher carrier frequency settings require derating.
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A.1 Power Rating_js

€@ Three-Phase 600 V Class Drive Models 5A0003 to 5A0032
Table A.7 Power Ratings (Three-Phase 600 V Class)

Item Specification
Drive Models 5A0003 | 5A0004 | 5A0006 | 5A0009 | 5A0011 | 5A0017 | 5A0022 | 5A0027 | 5A0032
Maximum Applicable 5
Motor Capacity (HP) <> ND Rating 2 3 5 7.5 10 15 20 25 30
Input Current (A)| Npy Rating | 3.6 5.1 8.3 12 16 23 31 38 45
Rated Voltage
Rated Frequency Three-phase 500 to 600 Vac 50/60 Hz
Input Allowable Voltage Fluctuation -10 (-15) to +10%
Allowable Frequency
Fluctuation +5%
Input Power q
(KVA) ND Rating 4.1 5.8 9.5 14 18 26 35 43 51
Rated Output .
Capacity (kvA) | NP Rating |, 5 3.9 6.1 9 1 17 2 27 32
<3>
Rated Output | ND Rating
Clirrenti(A) P 2.7 39 6.1 9 11 17 22 27 32

Output ND Rating: 120% of rated output current for 60 s
R (Derating may be required for applications that start and stop frequently)
Carrier Frequency User-adjustable between 1 and 15 kHz <% | User-adjustable between 1 and 10 kHz <>
Maximum Output Voltage (V) Three-phase 500 to 600 V (proportional to input voltage)

Maximum Output

Frequency (Hz) 400 Hz (user-set)

<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or greater than
the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

<3> Rated motor capacity is calculated with a rated output voltage of 575 V.

<4> Carrier frequency default setting is Swing PWM 1 (C6-02 = 7). C6-02 settings 1, 7, 8, 9, and A do not require current derating. All other settings
raise the carrier frequency and require current derating.
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A.1 Power Rating_s

@ Three-Phase 600 V Class Drive Models 5A0041 to 5A0099

Table A.8 Power Ratings Continued (Three-Phase 600 V Class)

Item Specification
Drive Models 5A0041 5A0052 5A0062 5A0077 5A0099
Maximum Applicablflgflotor Capacity (HP) ND Rating 40 50 60 75 100
Input Current (A) <%~ ND Rating 44 54 66 80 108
Rated Voltage
Rated Frequency Three-phase 500 to 600 Vac 50/60 Hz
Input Allowable Voltage Fluctuation -10 (-15) to +10%
Allowable Frequency Fluctuation +5%
Input Power (kVA) ND Rating 50 62 75 91 123
Rated Output Capacity (kVA) <> ND Rating ~* 41 52 62 77 99
Rated Output Current (A) ND Rating ~* 41 52 62 77 99
ND Rating: 120% of rated output current for 60 s
Loeillim Tl imics (Derating may be required for applications that start and stop frequently)
Output d'User{)]
Carrier Frequency User-adjustable between 1 and 10 kHz <% beetlvgél:rtlal :nd
8 kHz <#
Maximum Output Voltage (V) Three-phase 500 to 600 V (proportional to input voltage)
Maximum Output Frequency (Hz) 400 Hz (user-set)
<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or greater than

the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2>
connections, and power supply impedance.
<3>
<4>
raise the carrier frequency and require current derating.

Rated motor capacity is calculated with a rated output voltage of 575 V.
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A.1 Power Rating_js

€@ Three-Phase 600 V Class Drive Models 5A0125 to 5A0242
Table A.9 Power Ratings Continued (Three-Phase 600 V Class)

Item Specification
Drive Models 5A0125 5A0145 5A0192 5A0242
Maximum Applicable Motor Capacity (HP) <> ND Rating 125 150 200 250
Input Current (A) <%~ ND Rating 129 158 228 263
Rated Voltage
Rated Frequency Three-phase 500 to 600 Vac 50/60 Hz
Input Allowable Voltage Fluctuation 210 (-15) to +10%
Allowable Frequency Fluctuation +5%
Input Power (kVA) ND Rating 147 181 261 301
Rated Output Capacity (kVA) <> | P Rating 124 144 191 241
Rated Output Current (A) ND Rating 125 145 192 242
Output ND Rating: 120% of rated output current for 60 s
Dol T e e (Derating may be required for applications that start and stop frequently)
Carrier Frequency User-adjustable between 1 and 3 kHz <%>
Maximum Output Voltage (V) Three-phase 500 to 600 V (proportional to input voltage)
Maximum Output Frequency (Hz) 400 Hz (user-set)

<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or greater than
the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor, wiring
connections, and power supply impedance.

<3> Rated motor capacity is calculated with a rated output voltage of 575 V.
<4> Carrier frequency default setting is Swing PWM 1 (C6-02 = 7). C6-02 settings 1, 7, 8, 9, and A do not require current derating. All other settings
raise the carrier frequency and require current derating.

186 YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide



A.2 Drive Specifications

A.2 Drive Specifications

Note: 1. Perform rotational Auto-Tuning to obtain the performance specifications given below.
2. For optimum performance life of the drive, install the drive in an environment that meets the required specifications.
Item Specification
Control Method V/f Control (V/f)
Frequency Control Range 0.01 to 400 Hz
Frequency Accuracy Digital input: within +0.01% of the max output frequency (-10 to +40 °C)
(Temperature Fluctuation) | Analog input: within £0.1% of the max output frequency (25 °C +10 °C)
Digital inputs: 0.01 Hz
Frequency Setting Resolution | Analog inputs: 1/2048 of the maximum output frequency setting (11 bit plus sign)
Resolution of analog inputs Al and A3 is 10 bit + sign in current mode
Output Frequency Resolution [0.001 Hz
Main speed frequency reference: DC -10 to +10 V (20 kQ2), DC 0 to +10 V (20 kQ),
Frequency Setting Signal 4 t0 20 mA (250 Q), 0 to 20 mA (250 Q)
Main speed reference: Pulse train input (max. 32 kHz)
Starting Torque <> V/f: 150% at 3 Hz
Speed Control Range ~/> V/f: 1:40
Control Accel/Decel Time 0.0 to 6000.0 s (2 selectable combinations of independent acceleration and deceleration settings)
Character- Approx. 20% (approx. 125% when using braking resistor) <?>
L) * Short-time decel torque <3 : over 100% for 0.4/ 0.75 kW motors, over 50% for 1.5 kW motors, and
Braking Torque over 20% for 2.2 kW and above motors <*> (overexcitation braking/High Slip Braking: approx. 40%)
* Continuous regenerative torque: approx. 20% <> (approx. 125% with dynamic braking resistor
option <2 : 10% ED, 10s)
Braking Transistor }[\/Iodt.als 2A0004 to 2A0138, 4A0002 to 4A0072, and 5SA0003 to SA0052 have a built-in braking
ransistor.
V/f Characteristics User-selected programs and V/f preset patterns possible
Droop Control, Feed Forward Control, Momentary Power Loss Ride-Thru, Speed Search, Overtorque/
Undertorque Detection, Torque Limit, 17 Step Speed (max), Accel/decel Switch, S-curve Accel/decel,
3-wire Sequence, Auto-tuning (rotational, stationary tuning), Dwell, Cooling Fan on/off Switch, Slip
Compensation, Torque Compensation, Frequency Jump, Upper/lower Limits for Frequency Reference,
Main Control Functions DC Injection Braking at Start and Stop, Overexcitation Braking, High Slip Braking, PI Control (with
sleep function), Energy Saving Control, MEMOBUS/Modbus Comm. (RS-422/RS-485 max, 115.2
kbps), Fault Restart, Application Presets, Removable Terminal Block with Parameter Backup Function,
Online Tuning, KEB, Overexcitation Deceleration, Overvoltage Suppression, High Frequency
Injection, Dynamic Noise Control
Motor Protection Electronic thermal overload relay
%/{.(())rtréiltlitoa;y o Drive stops when output current exceeds 170% of rated output current
) Overload Protection Drive stops when rated output current is 120% for 60 s <5~
gf::.tftcif;::: 200 V class: Stops when DC bus voltage exceeds approx. 410 V
Overvoltage Protection 400 V class: Stops when DC bus voltage exceeds approx. 820 V
600 V class: Stops when DC bus voltage exceeds approx. 1040 V
200 V class: Stops when DC bus voltage falls below approx. 190 V
Undervoltage Protection 400 V class: Stops when DC bus voltage falls below approx. 380 V
600 V class: Stops when DC bus voltage falls below approx. 475 V
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Item Specification
Momentary Power Loss Immediately stop after 15 ms or longer power loss <6~ .
Ride-Thru Continuous operation during power loss than 2 s (standard) <7>
Heatsink Overheat Protection | Thermistor
Protection | Braking Resistor Overheat |y 1,0, input signal for braking resistor (Optional ERF-type, 3% ED)
Functions Protection ’
Stall Prevention Stall Prevention is available during acceleration, deceleration, and during run.
Ground Protection Electronic circuit protection <8~
DC Bus Charge LED Remains lit until DC bus voltage falls below 50 V
Area of Use Indoors
Ambient Temperature -10 to +40 °C (IP20/NEMA Type 1 enclosure), -10 to +50 °C (IP00/Open Type enclosure)
Humidity 95 RH% or less (no condensation)
Environment | Storage Temperature -20 to +60 °C (short-term temperature during transportation)
Altitude Up to 1000 meters without derating, up to 3000 m with output current and voltage derating.
10 to 20 Hz: 9.8 m/s> <%~
Vibration/Shock 20 to 55 Hz: 5.9 m/s? (2A0004 to 2A0211, 4A0002 to 4A0165, and 5A0003 to 5A0099)
2.0 m/s? (2A0250 to 2A0415, 4A0208 to 4A1200, and 5A0125 to 5A0242)
Safetv Standard UL 508C (Power Conversion), UL/cUL listed, CSA 22.2 No. 14-05 (Industrial Control Equipment),
ty CE marked, RoHS compliant, EN 61800-5-1 (LVD), EN 61800-3 (EMC), [EC60529
Protection Design IP00/Open Type enclosure, IP20/NEMA Type 1 enclosure </¢>

<I> Theaccuracy of these values depends on motor characteristics, ambient conditions, and drive settings. Specifications may vary with different motors

and with changing motor temperature. Contact Yaskawa for consultation.
<2> Disable Stall Prevention during deceleration (L3-04 = 0) when using a regenerative converter, a regenerative unit, a braking resistor or the Braking

Resistor Unit. The default setting for the Stall Prevention function will interfere with the braking resistor.
<3> Instantaneous average deceleration torque refers to the torque required to decelerate the motor (uncoupled from the load) from the rated motor speed

down to zero in the shortest time.
<4> Actual specifications may vary depending on motor characteristics.
<5> Overload protection may be triggered when operating with 150% of the rated output current if the output frequency is less than 6 Hz.
<6> May be shorter due to load conditions and motor speed.
<7> A separate Momentary Power Loss Ride-Thru Unit is required for models 2A0004 to 2A0056 and 4A0002 to 4A0031 if the application needs to

continue running for up to 2 seconds during a momentary power loss.
<8> Ground protection cannot be provided when the impedance of the ground fault path is too low, or when the drive is powered up while a ground

fault is present at the output.
<9> Models 4A0930 and 4A1200 are rated at 5.9 m/s2.

<10> Removing the top protective cover or bottom conduit bracket from an IP20/NEMA Type 1 enclosure drive voids NEMA Type 1 protection while
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maintaining IP20 conformity. This is applicable to models 2A0004 to 2A0211, 4A0002 to 4A0165, and SA0003 to SA0242.

YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide



A.3 Drive Watt Loss Data

A.3 Drive Watt Loss Data

Table A.10 Watt Loss 200 V Class Three-Phase Models

Normal Duty
Drive Model
Rated Amps (A) <> Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)

2A0004 3.5 18.4 47 66

2A0006 6.0 31 51 82

2A0008 8.0 43 52 95

2A0010 9.6 57 58 115
2A0012 12.0 77 64 141

2A0018 17.5 101 67 168
2A0021 21 138 83 222
2A0030 30 262 117 379
2A0040 40 293 145 437
2A0056 56 371 175 546
2A0069 69 491 205 696
2A0081 81 527 257 785
2A0110 110 719 286 1005
2A0138 138 842 312 1154
2A0169 169 1014 380 1394
2A0211 211 1218 473 1691
2A0250 250 1764 594 2358
2A0312 312 2020 665 2686
2A0360 360 2698 894 3591
2A0415 415 2672 954 3626

<1> Value assumes the carrier frequency is 2 kHz (C6-02=1,7, 8,9, or A).

Table A.11 Watt Loss 400 V Class Three-Phase Models

Normal Duty
Drive Model
Rated Amps (A) <> Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)

4A0002 2.1 20 48 68

4A0004 4.1 32 49 81

4A0005 5.4 45 53 97

4A0007 6.9 62 59 121

4A0009 8.8 66 60 126
4A0011 11.1 89 73 162
4A0018 17.5 177 108 285
4A0023 23 216 138 354
4A0031 31 295 161 455
4A0038 38 340 182 521

4A0044 44 390 209 599
4A0058 58 471 215 686
4A0072 72 605 265 870
4A0088 88 684 308 993
4A0103 103 848 357 1205
4A0139 139 1215 534 1749
4A0165 165 1557 668 2224
4A0208 208 1800 607 2408
4A0250 250 2379 803 3182
4A0296 296 2448 905 3353
4A0362 362 3168 1130 4298
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A.3 Drive Watt Loss Data

Normal Duty
Drive Model

Rated Amps (A) <1> Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)
4A0414 414 3443 1295 4738
4A0515 515 4850 1668 6518
4A0675 675 4861 2037 6898
4A0930 930 8476 2952 11428
4A1200 1200 8572 3612 12184

<I> Value assumes the carrier frequency is 2 kHz (C6-02 =1, 7, 8, 9, or A).
Table A.12 Watt Loss Three-Phase 600 V Class Three-Phase Models
Normal Duty
Drive Model

Rated Amps (A) <1> Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)
5A0003 2.7 21.5 233 44.8
5A0004 39 27.5 33.6 61.1
5SA0006 6.1 28.1 43.7 71.8
5A0009 9.0 43.4 68.9 112.3
5A0011 11 56.1 88.0 144.0
5A0017 17 96.6 146.7 2432
5A0022 22 99.4 178.3 277.7
5A0027 27 132.1 227.2 359.3
5A0032 32 141.6 279.9 421.5
5A0041 41 330.8 136.2 467.0
5A0052 52 427.8 166.2 594.0
5A0062 62 791.2 279.0 1070.2
5A0077 77 959.1 3294 1288.6
5A0099 99 1253.2 411.7 1664.9
5A0125 125 1641 537 2178
5A0145 145 1860 603 2463
5A0192 192 2420 769 3189
5A0242 242 3100 1131 4231

<1> Value assumes the carrier frequency is 2 kHz (C6-02=1, 7, 8, 9, or A).
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Appendix: B

Parameter List

This appendix contains a full listing of all parameters and settings available in the drive.
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B.1 A: Initialization Parameters

B.1 A: Initialization Parameters

Table B.1 Icons Used in Parameter Descriptions

Icon

Description

Parameter can be changed during run.

The A parameter group creates the operating environment for the drive. This includes the parameter Access Level, Motor
Control Method, Password, User Parameters and more.

€ A1: Initialization

No.
(Addr. Name Description Values Page
Hex)
0: English
1: Japanese
Al1-00 2: German
(100) Laneuage Selection 3: French Default: 0 _
guag 4: Italian Range: 0to 7
<I> 5: Spanish
6: Portuguese
7: Chinese
Al1-01 0: View and set A1-01 and A1-04. UO-O0O parameters can also be viewed.
(101) ) 1: User Parameters (access to a set of parameters selected by the user, A2-01| pefault: 2
Access Level Selection to A2-32) Range: 0 to 2 -
<> 2: Advanced Access (access to view and set all parameters) ’
0: No initialization
1110: User Initialize (parameter values must be stored using parameter 02-03)
2220: 2-Wire initialization
A1-03 3330: 3-Wire initialization Default: 0
(103) Initialize Parameters 5550: oPE0O4 error reset Range: 0 to 5550; 93
8008: Pump 8008 to 8011
8009: Pump w/ PI
8010: Fan
8011: Fan w/ PI
AL1-04 When the value set into A1-04 does not match the value set into A1-05, Default: 0000
(104) Password parameters A1-01 through A1-03 and A2-01 through A2-33 cannot be Min.: 0000 -
changed. Max.: 9999
A1-05 When the value set into A1-04 does not match the value set into A1-05, Default: 0000
(105) Password Setting parameters A1-01 through A1-03 and A2-01 through A2-33 cannot be Min.: 0000 -
changed. Max.: 9999
0: General-purpose
8: Pump
Al-06 Application Preset 7: Pump w/Pl Default: 0 -
(127) |°PP 10: Fan Range: 0; 8 to 11
11: Fan w/PIL
Note: This parameter is not settable. It is used as a monitor only.
<1> Parameter setting value is not reset to the default value when the drive is initialized.
<2> Default setting value is dependent on the Initialization parameter A1-03.
€ A2: User Parameters
No.
(Addr. Name Description Values Page
Hex)
A2-01 to Recently edited parameters are listed here. The user can also select parameters Default: <I
A2-32 to appear here for quicker access. clault:
(106 to User Parameters 1 to 32 Range: b1-01 to _
125) S6-07
0: Parameters A2-01 to A2-32 are reserved for the user to create a list of User
A2-33 | User Parameter Automatic | Parameters. Default: 0 _
(126)  |[Selection 1: Save history of recently viewed parameters. Recently edited parameters will | Range: 0, 1
be saved to A2-17 through A2-32 for quicker access.

<I> Default setting value is dependent on the Initialization parameter A1-03.
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B.2 b: Application

B.2 b: Application

Application parameters configure the source of the Run command, DC Injection Braking, Speed Search, timer functions, PID
control, the Dwell function, Energy Savings, and a variety of other application-related settings.

€ b1: Operation Mode Selection

No.
(Addr. Name Description Values Page
Hex)
0: Digital operator
1: Analog input terminals .
1()11 é%; IS?ETg;ei:(r)lgleeference 2: MEMOBUS/Modbus communications g;ﬁalg,t'olto 4 94
3: Option PCB e
4: Pulse input (terminal RP)
0: Digital operator
b1-02  |Run Command 1: Digital input terminals Default: 1 95
(181) |[Selection 1 2: MEMOBUS/Modbus communications Range: 0to 3
3: Option PCB
0: Ramp to stop
b1-03 . . 1: Coast to stop Default: 0
(182) Stopping Method Selection 2: DC Injection Braking to stop Range: 0to 3 96
3: Coast with timer
b1-04 . . |0: Reverse enabled. Default: 0
(183) Reverse Operation Selection 1: Reverse disabled. Range: 0, 1 -
b1-07 |LOCAL/REMOTE Run 0: An external Run command must be cycled at the new source in order to be Default: 0
(186)  |[Selection a?tlvated. . . . Range: 0, 1 B
1: An external Run command at the new source is accepted immediately.
b1-08 |Run Command Selection in 0: Run command is not accepted while in Programming Mode. Default: 0
(187) |Programming Mode 1: Run command is accepted while in Programming Mode. Ranee: 0 to 2 -
g g 2: Prohibit entering Programming Mode during run. e
bl-11 Run Delay Time Setting After a Run command is entered, the drive output waits until this delay time B{eﬂflau})t 0s _
(1DF) has passed before starting. Max.- 600
bl-14 o e Order Selection 0: Standard Default: 0 _
(1C3) 1: Switch phase order (reverses the direction of the motor) Range: 0, 1
Enabled when an input terminal set for “External reference” (H1-0OO = 2)
closes.
bl-15  |Frequency Reference (1) ?é%rlr‘ﬁrllslg e(r:;;)fog input terminals) Default: 0 _
(1C4) | Selection 2 2: MEMOBUS/Modbus communications Range: 0 to 4
3: Option card
4: Pulse train input
Enabled when a terminal set for “External reference” (H1-00 = 2) closes.
bl-16 |Run Command (1) Biggg} ?rﬁfé?ttgminals Default: 0 _
(1C5) | Selection 2 2: MEMOBUS/Modbus communications Range: 0 to 3
3: Option card
bl-17 0: Disregarded. A new Run command must be issued after power up. Default: 0
Run Command at Power Up | 1: Allowed. Motor will start immediately after power up if a Run command L -
(1Co) : Range: 0, 1
is already enabled.
€ b2: DC Injection Braking and Short Circuit Braking
No.
(Addr. Name Description Values Page
Hex)
S . Sets the frequency at which DC Injection Braking starts when “Ramp to stop” | Default: 0.5 Hz
1(’12;53; pe qlﬁéfli;"n Braking Start | (171°03_ 0 s selected. Min.: 0.0 98
Max.: 10.0
b2-02  |DC Injection Braking Sets the DC Injection Braking current as a percentage of the drive rated current. | Default: 50%
Min.: 0 -
(18A)  [Current Max.: 100
o . . Sets DC Injection Braking time at start. Disabled when set to 0.00 seconds. |Default: 0.00 s
‘E)12é0B?; ;)tCS tI;lgtectlon Braking Time Min.: 0.00 _
Max.: 10.00
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B.2 b: Application

No.
(Addr. Name Description Values Page
Hex)
b2-04 |DC Injection Braking Time Sets DC Injection Braking time at stop. Default: 0.50 s
Min.: 0.00 -
(18C)  |at Stop Max.: 10.00
€ b3: Speed Search
No.
(Addr Name Description Values Page
Hex.)
b3-01 [Speed Search Selection at  |0: Disabled Default: 0 98
tart : Enable ange: 0,
a91) S 1: Enabled Range: 0, 1
- Sets the current level at which the speed is assumed to be detected and Speed | Default: 120%
l()fé% g%?gﬁearc}l Deactivation Search is ended. Set as a percentage of the drive rated current. Min.: 0 -
Max.: 200
b3-03 | Speed Search Deceleration Sets output frequency reduction time during Speed Search. Default: 2.0 s
: Min.: 0.1 -
(193) | Time Max.: 10.0
. . Determines how much to lower the V/f ratio during Speed Search. Default: <>
1(313593 gggﬁm during Speed Output voltage during Speed Search equals the V/fsetting multiplied by b3-04. | Min.: 10% -
Max.: 100%
b3-05 When using an external contactor on the output side, b3-05 delays executing | Default: 0.2 s
peed Search Delay Time peed Search after a momentary power loss to allow time for the contactor to | Min.: 0. -
(195) Speed Search Delay Ti Speed Search aff 1 llow time for th Min.: 0.0
close. Max.: 100.0
. Sets the current injected to the motor at the beginning of Speed Estimation |Default: <>
?13;%? guéggtsiggim 1 during Speed Search. Set as a coefficient for the motor rated current. Min.: 0.0 -
P Max.: 2.0
b3-07 Output Current 2 during Sets the amount of output current during Speed Estimation Speed Search as a|Default: <!>
(157) Speed Search (Speed coefficient for the no-load current. Min.: 0.0 _
Estimation Type) Max.: 5.0
b3-08 Current Control Gain during | Sets the proportional gain for the current controller during Speed Search. Default: 0.8
(198) Speed Search (Speed Min.: 0.00 -
Estimation Type) Max.: 6.00
b3-09 | ACR Integral Time during |Sets the integral time for the current controller during to adjust responsiveness | Default: 2.0 ms
(0199) | Speed Search during Speed Estimation Speed Search. Min.: 0.0 -
<2> (Speed Estimation Type) There is normally no need to change this parameter from the default value. |[Max.: 1000.0
. Sets the gain which is applied to the speed detected by Speed Estimation Speed | Default: 1.05
1(313 9'/1%(; %%ifidesnzgggn])é;?;uon Search before the motor is reaccelerated. Increase this setting if ov occurs ~ |Min.: 1.00 -
P when performing Speed Search after a relatively long period of baseblock. |Max.: 1.20
b3-12 | Minimum Current Detection Sets the minimum current detection level during Speed Search. Default: 6.0
. Min.: 2.0 -
(19C) |Level during Speed Search Max.- 10.0
b3-14 |Bi-Directional Speed Search|0: Disabled (uses the direction of the frequency reference) Default: 1 _
(19E) |Selection 1: Enabled (drive detects which way the motor is rotating) Range: 0, 1
b3-17 | Speed Search Restart Sets the Speed Search restart current level as a percentage of the drive rated |Default: 150%
current. Min.: 0 -
(1F0)  |Current Level Max.- 200
b3-18 | Speed Search Restart Sets the time to detect Speed Search restart. Default: 0.10 s
’ . Min.: 0.00 -
(1F1)  |Detection Time Max.- 1.00
b3-19 | Number of Speed Search Sets the number of times the drive can attempt to restart when performing | Default: 3
(1F2)  |Restart P Speed Search. Min.: 0 -
estarts Max.: 10
b3-24  [Speed Search Method 0: Current Detection Default: 0 _
(1C0)  |Selection 1: Speed Estimation Range: 0, 1
b3-25 Sets the time the drive must wait between each Speed Search restart attempt. | Default: 0.5 s
(1C8) Speed Search Wait Time Min.: 0.0 -
Max.: 30.0
b3-26 |Direction Determining Sets the level that determines the direction of motor rotation. Default: <>
(1C7)  |Level Min.: 40 -
Max.: 60000
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No.
(Addr Name Description Values Page
Hex.)
Selects a condition to activate Speed Search Selection at Start (b3-01) or
b3-27 Start Speed Search Select External Speed Search Command 1 or 2 from the multi-function input. Default: 0 _
(1C9) P 0: Triggered when a Run command is issued (normal). Range: 0, 1
1: Triggered when an external baseblock is released.
<1> Default setting is dependent on parameter 02-04, Drive Model Selection.
<2> Available in drive software versions PRG: 8504 and later.
@ b4: Timer Function
No.
(Addr. Name Description Values Page
Hex)
b4-01 |Timer Function On-Delay Sets the o_n-delay and off-delay times for a digital timer output De;fa}llt: 0.0s
(1A3) |Time (H2-O0O=12). Min.: 0.0 -
The output is triggered by a digital input programmed to Max.: 3000.0
H1-O0=18). Default: 0.0 s
b4-02 Timer Function Off-Delay NP
(1A4) |Time Min.: 0.0 -
Max.: 3000.0
@ b5: PID Control
No.
(Addr. Name Description Values Page
Hex)
0: Disabled .
b5-01 PID Function Setting 1: Enabled (PID output becomes output frequency reference, deviation D Defaulﬁ. 0 -
(1A5) Range: 0, 1
controlled)
b5-02 ) . ) Sets the proportional gain of the PID controller. Default: 1.00
(1A6) |Proportional Gain Setting Min.: 0.00 _
®) Max.: 25.00
b5-03 Sets the integral time for the PID controller. Default: 1.0 s
(1A7) Integral Time Setting (I) Min.: 0.0 -
Max.: 360.0
b5-04 Sets the maximum output possible from the integrator as a percentage of the | Default: 100.0%
(1A8) Integral Limit Setting maximum output frequency. Min.: 0.0 -
Max.: 100.0
b5-05 Sets D control derivative time. Default: 0.00 s
(1A9)  |Derivative Time (D) Min.: 0.00 -
Max.: 10.00
b5-06 Sets the maximum output possible from the entire PID controller as a Default: 100.0%
(1AA) | PID Output Limit percentage of the maximum output frequency. Min.: 0.0 _
Max.: 100.0
b5-07 Applies an offset to the PID controller output. Set as a percentage of the Default: 0.0%
(1AB) | PID Offset Adjustment maximum output frequency. Min.: -100.0 -
Max.: 100.0
0308 PID Primary Delay Time . Default: 0.00 s
(1AC) ry Y Sets a low pass filter time constant on the output of the PID controller. Min.: 0.00 -
Constant Max.: 10.00
b5-09 . 0: Normal output (direct acting) Default: 0 _
(1AD) PID Qutput Level Selection 1: Reverse output (reverse acting) Range: 0, 1
b5-10 Sets the gain applied to the PID output. Default: 1.00
(1AE) | PID Output Gain Setting Min.: 0.00 -
Max.: 25.00
0: Negative PID output triggers zero limit.
b5-11 | PID Output Reverse 1: Rotation direction reverses with negative PID output. Default: 0
(IAF)  |Selection Note: When using setting 1, make sure reverse operation is permitted | Range: 0, 1
by b1-04.
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No.
(Addr. Name Description Values Page
Hex)
0: No fault. Digital output only.
1: Fault detection. Alarm output, drive continues operation.
2: Fault detection. Fault output, drive output is shut off.
b5-12 | PID Feedback Loss 3: No fault. Digital output only. No fault detection when PID control is Default: 0
(1B0) |Detection Selection g?sli'bled' . s . . Range: 0 to 5 a
: Fault detection. Alarm is triggered and drive continues to run. Fault
detection even when PID is disabled.
5: Fault detection. Drive output shuts off. No fault detection when PID control
is disabled.
b5-13 | PID Feedback Loss Sets the PID feedback loss detection level as a percentage of the maximum | Default: 0%
(IB1) |Detection Level output frequency. Mm.:. 0 -
Max.: 100
b5-14 | PID Feedback Loss Sets a delay time for PID feedback loss. Default: 1.0 s
(1B2)  |Detection Time Ml& : %2 5 B
b5-15 | PID Sleep Function Start Sets the frequency level that triggers the sleep function. Default: 0.0 Hz
(1B3) |Level l\]\ﬁllg)l( (4)1(())0 o -
b5-16 Sets a delay time before the sleep function is triggered. Default: 0.0 s
(1B4) PID Sleep Delay Time Min.: 0.0 -
Max.: 25.5
b5-17 Sets the acceleration and deceleration time to PID setpoint. Default: 0.0 s
(11'35) PID Accel/Decel Time Min.: 0.0 -
Max.: 6000.0
b5-18 . . 0: Disabled Default: 0
(ipC) | PID Setpoint Selection 145y 2pleq Range: 0, 1 -
b5-19 Sets the PID target value as a percentage of the maximum output frequency |pefault: 0.00%
(1DD) | PID Setpoint Value when b5-18 is set to 1. Min.: 0.00 -
<I> Note:  Values set above b5-38 will be internally limited to b5-38 Max.: 600.00
0: 0.01 Hz units
b5-20 . . 1: 0.01% units (100% = max output frequency) Default: 1
(1E2) PID Setpoint Scaling 2: RPM (number of motor poles must entered) Range: 0 to 3 B
3: User-set (set scaling to b5-38 and b5-39, units based on b5-46 setting)
b5-34 Sets the minimum output possible from the PID controller as a percentage of| Default: 0.00%
(19F) | PID Output Lower Limit | the maximum output frequency. Min.: -100.00 -
Max.: 100.00
b5-35 Limits the PID control input (Qeviatiop s.ignal) as a percentage of the maximum | Default: 1000.0%
(1A0)  |PID Input Limit output frequency. Acts as a bipolar limit. Min.: 0.0 _
Max.: 1000.0
b5-36 | PID Feedback High Sets the PID feedback high detection level as a percentage of the maximum | Default: 100%
. output frequency. Min.: 0 -
(1A1) |Detection Level Max.- 100
b5-37 | PID Feedback High Sets the PID feedback high level detection delay time. Default: 1.0 s
(1A2) |Detection Time M:; g %2 5 B
b5-38 Scales the PID units to the maximum output frequency. Default: 10000
(1FE) PID Setpoint User Display Min.: 1 -
Max.: 60000
0: No decimal places
b5-39 . . . .. [1: One decimal place Default: 2
(1FF) PID Setpoint Display Digits 2: Two decimal places Range: 0to 3 B
3: Three decimal places
0: Display the frequency reference (U1-01) after PID compensation has been
b5-40 |Frequency Reference added. Default: 0 _
(17F) | Monitor Content during PID | 1: Display the frequency reference (U1-01) before PID compensation has been | Range: 0, 1
added.
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No.
(Addr. Name Description Values Page
Hex)
0: WC (Inch of water)
1: PSI (Pounds per square inch)
2: GPM (Gallons per minute)
3: F (Degrees Fahrenheit)
4: CFM (Cubic feet per minute)
5: CMH (Cubic meters per hour)
6: LPH (Liters per hour)
7: LPS (Liters per second) .
bng(l)l PI Output 2 Unit Selection |8: Bar (Bar) EEfau{t'OO 15:2 —
(160) 9: Pa (Pascal) ange: 0 to 15; 25
10: C (Degrees Celsius)
11: Mtr (Meters)
12: Ft (Feet)
13: LPM (Liters per minute)
14: CMM (Cubic meters per minute)
15: “Hg (Inches of Mercury)
25: None
0: Linear - the monitor displays PID output
b5-42 . 1: Square root - the monitor displays square root PID output
(161)  |PIOutput 2 Calculation 2: Quadratic - the monitor displays 1/(PID output) Default: 0 _
Mode 3: Cubic - the monitor displays 1/(PID output) Range: 0 to 3
Note: Used for U5-14 and U5-15 only.
b5-43 Sets the upper 4 digits of the maximum monitor value.
(162) PI Output 2 Monitor Max | Used with b5-44 to set maximum monitor value of U5-14 and U5-15 at 11\)4?{13}1%5 0 B
Upper 4 Digits maximum frequency. Max.: 9999
Note: Used for U5-14 and U5-15 only. B
b5-44 Sets the lower 4 digits of the maximum monitor value.
a 63) PI Output 2 Monitor Max Used with 1135-43 to set maximum monitor value of U5-14 and U5-15 at I\D/I?fla}l%)t: 0 -
Lower 4 Digits maximum frequency. Max - 99.99
Note: Used for U5-14 and U5-15 only.
b5-45 . Sets the minimum display value at zero speed. Default: 0
(164) E,QUtPUt 2 Monitor This function is effective when b5-42 is set to 0 (Linear output mode). Min.: 0 _
inimum
Note: Used for U5-14 and U5-15 only. Max.: 999.9
Sets the display units for parameter b5-19, and monitors U5-01, U5-04 and
U5-99
0: WC (Inch of water)
1: PSI (Pounds per square inch)
2: GPM (Gallons per minute)
3: F (Degrees Fahrenheit)
4: CFM (Cubic feet per minute)
5: CMH (Cubic meters per hour)
6: LPH (Liters per hour) .
b5-46 PID Units Selection 7: LPS (Liters per second) Defaul.t. 0 . -
(165) 8: Bar (Bar) Range: 0 to 15; 25
9: Pa (Pascal)
10: C (Degrees Celsius)
11: Mtr (Meters)
12: Ft (Feet)
13: LPM (Liters per minute)
14: CMM (Cubic meters per minute)
15: “Hg (Inches of Mercury)
25: None
b5-47  |Reverse Operation Selection O Zero limit whep PID output is a negative Valu?' Default: 1
(17D) |2 by PID Output 1: Reverse operation when PID output is a negative value Range: 0. 1 -
y P (Zero limit if the reverse operation is prohibited by b1-04). 8¢ s
b5-89 Determines how the drive sleeps and wakes-up when using PID. Default:
(B89) | Sleep Method Selection 0: Standard Re au 't.OOI -
1: EZ Sleep/Wake-up ange: U,
b5-90 Sets the unit, range, and resolution of parameters b5-91 and b5-92. Default: 0
(B90) |EZ Sleep Unit 0: Hz Range: 0 1 -
<I> 1: RPM (number of motor poles must be entered) 8¢ b
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No.
(Add)r. Name Description Values Page
Hex
Sets the PID minimum speed and integral lower limit. Default: 0.0 Hz
b5-91 The internal value is lower limited to the higher setting between b5-34 and |Range: 0.0 to
<1> or 0 to 24000 RPM
<2>
The drive will go to sleep when the drive output frequency (or speed) is at or | Default: 0.0 Hz
b5-92 below this level for the time set in b5-93. Range: 0.0 to
(B92) |gz Sleep Level This parameter is internally lower limited to b5-91 (EZ Min Speed) + 1Hz. {400.0 Hz —
<1> or 0 to 24000 RPM
<2>
b5-93 The drive will go to sleep when the drive output frequency is at or below the | Default: 5.0 s
(B93) | EZ Sleep Time level set to b5-92 for the time set in this parameter. Min.: 0.0 _
<1> Max.: 1000.0
When b5-95 is set to 0 (Absolute), the drive wakes-up when the PID Feedback
(H3-O0 = 20) drops below this level for the time set in b5-96.
b5-94 For reverse-acting, the PID Feedback must be above this level for the time set
(B94) in b5-96. Default: 0.00%
EZ Wake-up Level When b5-95 is set to 1 (Setpoint Delta), the drive wakes-up when the PID | Min.: 0.00 -
<> Feedback (H3-OO = 20) drops below the PID Setpoint minus this level (for | Max.: 600.00
normal acting PID) for the time set in b5-96.
For reverse-acting, Wake-up level is PID Setpoint plus this level. The PID
Feedback must be above the wake-up level for the time set in b5-96.
b5-95 Sets how the wake-up level is determined. Default: 0
(B95) |EZ Wake-up Mode 0: Absolute Re au' 0 1 -
<I> 1: Setpoint Delta ange- o,
b5-96 The drive will wake up when the PID Feedback drops below the b5-94, EZ
(B96) . Wake-up Level for the time set in this parameter. Default: 1.0 s
EZ Wake-up Time Min.: 0.0 -
<> Max.: 1000.0
<1> Unit and resolution are determined by b5-20, b5-39 and b5-46. Internally limited to b5-38. Changing b5-20, b5-38 and b5-39 will not automatically

update the value of this parameter.
<2> Parameter is only effective when EZ Sleep is enabled by setting b5-89 to 1.

<3> Unit, range and resolution is determined by b5-90. Changing b5-90 will not automatically update the value of this parameter.

€ b6: Dwell Function

No.
(Addr. Name Description Values Page
Hex)
b6-01 Parameters b6-01 and b6-02 set the frequency to hold and the time to maintain | Default: 0.0 Hz
(1B6) Dwell Reference at Start that frequency at start. Min.: 0.0 -
Max.: 400.0
Default: 0.0 s
?16 ];’072) Dwell Time at Start Min.: 0.0 -
Max.: 10.0
b6-03 Parameters b6-03 and b6-04 set the frequency to hold and the time to maintain | Default: 0.0 Hz
(1B8) Dwell Reference at Stop that frequency at stop. Min.: 0.0 -
Max.: 400.0
Default: 0.0 s
?161'3%4; Dwell Time at Stop Min.: 0.0 -
Max.: 10.0
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€ b8: Energy Saving

No.
(Addr. Name Description Values Page
Hex)
b8-01 |Energy Saving Control 0: Disabled Default: 0 _
(1CC) |Selection 1: Enabled Range: 0, 1

Determines the level of maximum motor efficiency. Setting range is 0.0 to | Default: <> <2>
2000.0 for drives 3.7 kW and smaller. The display resolution depends on the | Min.: 0.00 -
rated output power of the drive. Max.: 655.00

b8-04 |Energy Saving Coefficient
(1CF) [Value

b8-05 Sets a time constant filter for output power detection. Default: 20 ms

(1D0) Power Detection Filter Time Min.: 0 -
Max.: 2000

b8-06 | Search Operation Voltace Sets the limit for the voltage search operation as a percentage of the motor | Default: 0%

(ID1) |Limit P g rated voltage. Min.: 0 -
Max.: 100

<1> Default setting is dependent on parameter 02-04, Drive Model Selection.
<2> Parameter value changes automatically if E2-11 is manually changed or changed by Auto-Tuning.
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B.3 C: Tuning

C parameters are used to adjust the acceleration and deceleration times, S-curves, torque compensation, and carrier frequency
selections.

€ C1: Acceleration and Deceleration Times

No.
(Addr. Name Description Values Page
Hex)
C1-01 Sets the time to accelerate from 0 to maximum frequency.
(200) | Acceleration Time 1 101
Default: 10.0 s
: . Min.: 0.0
C1-02 Sets the time to decelerate from maximum frequency to 0. Max.: 6000.0 <I>
(201) | Deceleration Time 1 101
C1-03 Sets the time to accelerate from 0 to maximum frequency.
(202) | Acceleration Time 2 101
Default: 10.0 s
: ‘ Min.: 0.0
C1-04 Sets the time to decelerate from maximum frequency to 0. Max.: 6000.0 <I>
(203) | Deceleration Time 2 101
C1-09 Sets the time for the Fast Stop function. Default: 10.0 s
(208) | Fast Stop Time Min.: 0.0 -
Max.: 6000.0 </~
C1-10 | Accel/Decel Time Setting |0: 0.01 s (0.00 to 600.00 s) Default: 1 _
(209)  |Units 1: 0.1 s (0.0 to 6000.0 s) Range: 0, 1
Cl-11 | Accel/Decel Time Sets the frequency to switch between accel/decel time settings De'fa}llt: 0.0 Hz
(20A) | Switching Frequenc Min.: 0.0 -
g Frequency Max.: 400.0

<1> Setting range value is dependent on parameter C1-10, Accel/Decel Time Setting Units. When C1-10 = 0 (units of 0.01 seconds), the setting range
becomes 0.00 to 600.00 seconds.

& C2: S-Curve Characteristics

No.

(Addr. Name Description Values Page
Hex)

2-01 |S-Curve Characteristic at The S-curve can be controlled at the four points shown below. ]I\)/[c;rfla}lgzo%zo ] B

20B Accel Start
(20B) ccel Sta Run Command ON OFF Max.: 10.00
o] F :
C2-02 | S-Curve Characteristic at ot requency; C2-03 ﬁ?lfla}l})t'()%zo ° -
(20C)  |Accel End 3 e Max.: 10.00
C2-03 | S-Curve Characteristic at 1]\)/[ehf;a-ug:0%20 : -
(20D)  |Decel Start Max.: 10.00
C2-04 | S-Curve Characteristic at ﬁ?ﬁa}lg:o%oo ° -
(20E)  |Decel End Max.: 10.00
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€ C3: Slip Compensation

No.
(Addr. Name Description Values Page
Hex)
C3-01 Sets the gain for the motor slip compensation function used for motor 1. Default: 0.0
(20F)  |Slip Compensation Gain Min.: 0.0 -
Max.: 2.5
C3-02 ) . . Adjusts the slip compensation function delay time used for motor 1. Default: 2000 ms
(210)  |Slip Compensation Primary Min: 0 _
Delay Time Max.: 10000
C3-03 Sets an upper limit for the slip compensation function as a percentage of motor | Default: 200%
; Slip Compensation Limit  |rated slip for motor 1 (E2-02). Min.: 0 -
(211) :
Max.: 250
Slip Compensation 0: Disabled. .
%23 1' g;‘ Selection during 1: Enabled above 6 Hz. g;ﬁalg.t'oq[o 5 -
Regeneration 2: Enabled whenever slip compensation is possible. ¢
€ C4: Torque Compensation
No.
(Addr. Name Description Values Page
Hex)
C4-01 Sets the gain for the automatic torque (voltage) boost function and helps to | Default: 1.00
(215) | Torque Compensation Gain |Produce better starting torque. Used for motor 1. Min.: 0.00 _
Max.: 2.50
C4-02 ) Sets the torque compensation filter time. Default: 200 ms
(216) | Torque Compensation Min.: 0 ms _
Primary Delay Time 1 Max.- 60000 ms
€ C6: Carrier Frequency
No.
(Addr. Name Description Values Page
Hex)
1: 2.0 kHz
2:5.0 kHz
3: 8.0 kHz
4:10.0 kHz
C6-02 . B FRris Default: 7
(224) Carrier Frequency Selection 7: Swing PWMI (Audible sound 1) iarlljge. 1t09; 102
8: Swing PWM?2 (Audible sound 2) >
9: Swing PWM3 (Audible sound 3)
A: Swing PWM4 (Audible sound 4)
B to E: No setting possible
F: User-defined (determined by C6-03 through C6-05)
- — : o
C6-03 |Carrier Frequency Upper Determines the upper and lower limits for the carrier frequency. qua}llt. <I>
(225) Limit Carrier F Min.: 1.0 kHz -
arrier Frequency Max.- 15.0 kHz
CB-03 |- Default:
C6-04 |Carrier Frequency Lower 1 <I> _
(226) |Limit C6-04 —Output Frequency: Min.: 1.0 kHz
x (C6-05) x K i Outout Max.: 15.0 kHz
utpu
E1-.04  Frequency Default:
C6-05 | Carrier Frequency Max Output <I> _
(227)  |Proportional Gain Frequency Min.: 0
Max.: 99
<1> Default setting value is dependent on parameter C6-02, Carrier Frequency Selection.
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B.4 d: References

Reference parameters set the various frequency reference values during operation.

€ d1: Frequency Reference

No.
(Addr. Name Description Values Page
Hex)

d1-01 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(280) Frequency Reference 1 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

d1-02 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(281) Frequency Reference 2 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

d1-03 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(282) | Frequency Reference 3 parameter 01-03. Min.: 0.00 102
Max.: 400.00 <>

d1-04 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(283) | Frequency Reference 4 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

d1-05 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(284) | Frequency Reference 5 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

d1-06 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(285) | Frequency Reference 6 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

d1-07 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(286) | Frequency Reference 7 parameter 01-03. Min.: 0.00 102
Max.: 400.00 <>

d1-08 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(287) | Frequency Reference 8 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

d1-09 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(283) | Frequency Reference 9 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </~

di-10 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(28B) Frequency Reference 10 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

di-11 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(28C) Frequency Reference 11 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

d1-12 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(28D) | Frequency Reference 12 parameter 01-03. Min.: 0.00 102
Max.: 400.00 <7~

d1-13 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(28E) | Frequency Reference 13 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

d1-14 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(28F) | Frequency Reference 14 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

d1-15 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(290) | Frequency Reference 15 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </

dil-16 Sets the frequency reference for the drive. Setting units are determined by | Default: 0.00 Hz

(291) | Frequency Reference 16 parameter 01-03. Min.: 0.00 102
Max.: 400.00 </
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No.
(Addr. Name Description Values Page
Hex)
d1-17 Sets the Jog frequency reference. Setting units are determined by parameter |Default: 6.00 Hz
(292)  |Jog Frequency Reference  |01-03. Min.: 0.00 102
Max.: 400.00 </~
<I> Range upper limit is determined by parameters d2-01, Frequency Reference Upper Limit, and E1-04, Maximum Output Frequency.
€ d2: Frequency Upper/Lower Limits
No.
(Addr. Name Description Setting Page
Hex.)
d2-01 | Frequency Reference Upper Sets the frequency reference upper limit as a percentage of the maximum De;fa}llt: 100.0%
(289)  |Limit output frequency. Min.: 0.0 -
Max.: 110.0
d2-02  |Frequency Reference Lower Sets the frequency reference lower limit as a percentage of the maximum De;fa}llt: 0.0%
(28A)  |Limit output frequency. Min.: 0.0 -
Max.: 110.0
d2-03  |Master Speed Reference Sets the lower limit for frequency references from analog inputs as a De.fa}llt: 0.0%
L percentage of the maximum output frequency. Min.: 0.0 -
(293) |Lower Limit Max. 110.0
€ d3: Jump Frequency
No.
(Addr. Name Description Values Page
Hex)
Eliminates problems with resonant vibration of the motor/machine by
d3-01 avoiding continuous operation in predefined frequency ranges. The drive Default: 0.0 Hz
(294) Jump Frequency 1 accelerates and decelerates the motor through the prohibited frequency ranges. | Min.: 0.0 -
Setting 0.0 disables this function. Max.: 400.0
Parameters must be set so that d3-01 > d3-02 > d3-03.
Eliminates problems with resonant vibration of the motor/machine by
d3-02 avoiding continuous operation in predefined frequency ranges. The drive Default: 0.0 Hz
(295) Jump Frequency 2 accelerates and decelerates the motor through the prohibited frequency ranges. | Min.: 0.0 -
Setting 0.0 disables this function. Max.: 400.0
Parameters must be set so that d3-01 > d3-02 > d3-03.
Eliminates problems with resonant vibration of the motor/machine by
43-03 avoiding continuous operation in predefined frequency ranges. The drive Default: 0.0 Hz
(296) Jump Frequency 3 accelerates and decelerates the motor through the prohibited frequency ranges. | Min.: 0.0 -
Setting 0.0 disables this function. Max.: 400.0
Parameters must be set so that d3-01 > d3-02 > d3-03.
d3-04 Sets the dead-band width around each selected prohibited frequency reference | Default: 1.0 Hz
(297) Jump Frequency Width point. Min.: 0.0 -
Max.: 20.0
€ d4: Frequency Reference Hold and Up/Down 2 Function
No.
r. ame escription alues age
(Add N D ipti Val P
Hex)
0: Disabled. Drive starts from zero when the power is switched on. .
d4-01 | Frequency Reference Hold 1: Enabled. At power up, the drive starts the motor at the Hold frequency that Defaullt. 0 -
(298)  |Function Selection was saved Range: 0, 1
d4-03 . Sets the bias added to the frequency reference when the Up 2 and Down 2 | Default: 0.00 Hz
(2AA)  |Frequency Reference Bias | digjtal inputs are enabled (H1-O0 = 75, 76). Min.: 0.00 _
Step (Up/Down 2) Max.: 99.99
44-04 0: Use selected accel/decel time.
(2AB) |Frequency Reference Bias 1: Use accel/decel time 4 (C1-07 and C1-08). Default: 0 B
Accel/Decel (Up/Down 2) Note: The functionality of setting 1 is only accessible via Range: 0, 1
MEMOBUS/Modbus communication.
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No.
(Addr. Name Description Values Page
Hex)
d4-05 | Frequency Reference Bias 0: Bias value is held if no input Up 2 or Down 2 is active.
(2AC) |o gratior?Mo de Selection 1: When the Up 2 reference and Down 2 reference are both on or both off, the | Default: 0 _
(l})p /Down 2) applied bias becomes 0. The specified accel/decel times are used for Range: 0, 1
acceleration or deceleration.
44-06 | Frequency Reference Bias The Up/Down 2 bias value is saved in d4-06 when the frequency reference is | Default: 0.0%
(2AD) (UpC}Dowill 2) not input by the digital operator. Set as a percentage of the maximum output |Min.: -99.9 -
frequency. Max.: 100.0
Limits how much the frequency reference is allowed to change while an input
d4-07 | Analog Frequency terminal set for Up 2 or Down 2 is enabled. If the frequency reference changes | Default: 0.01%
(2AE)  |Reference Fluctuation Limit | for more than the set value, then the bias value is held and the drive accelerates | Min.: 0.01 -
(Up/Down 2) or decelerates to the frequency reference. Set as a percentage of the maximum | Max.: 100.0
output frequency.
d4-08 . Sets the upper limit for the bias and the value that can be saved in d4-06. Set | Default: 1.0%
(2AF) | Frequency Reference Bias | a5 a percentage of the maximum output frequency. Min.: 0.0 _
Upper Limit (Up/Down 2) Max.- 100.0
d4-09 . Sets the lower limit for the bias and the value that can be saved in d4-06. Set - 0.0°
Default: 0.0%
(2B0) |Frequency Reference Bias |55 4 percentage of the maximum output frequency. Min.: -99.9 _
Lower Limit (Up/Down 2) Max . 0.0
d4-10  |Up/Down Frequency 0: The lower limit is determined by d2-02 or an analog input. Default: 0 _
(2B6) |Reference Limit Selection |1: The lower limit is determined by d2-02. Range: 0, 1
€ d6: Field Weakening and Field Forcing
No.
(Addr Name Description Values Page
Hex.)
Sets the drive output voltage for the Field Weakening function as a percentage Default: 80%
d6-01 Field Weakenine Level of the maximum output voltage. Min.: 0 0 _
(2A0) & Enabled when a multi-function input is set for Field Weakening (H1-O00 = Max.: 100
63). ax.:
Sets the lower limit of the frequency range where Field Weakening control is
. . valid. Default: 0.0 Hz
?261;‘0]2) EiciitWeakenmg Frequency The Field Weakening command is valid only at frequencies above this setting | Min.: 0.0 -
and only when the output frequency matches the frequency reference (speed | Max.: 400.0
agree).
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B.5 E: Motor Parameters

& E1: V/f Pattern

No.
(Addr. Name Description Values Page
Hex)
This parameter must be set to the power supply voltage.
E1-01 WARNING! Electrical Shock Hazard. Drive input voltage (not motor |Default: 230 V </~
(300) Input Voltage Setting voltage) must be set in E1-01 for the protective features of the drive to|Min.: 155 104
function properly. Failure to do so may result in equipment damage |Max.: 255 <I>
and/or death or personal injury.
0: 50 Hz, Constant torque 1
1: 60 Hz, Constant torque 2
2: 60 Hz, Constant torque 3 (50 Hz base)
3: 72 Hz, Constant torque 4 (60 Hz base)
4: 50 Hz, Variable torque 1
5: 50 Hz, Variable torque 2
6: 60 Hz, Variable torque 1 o <2
E1-03 V/f Pattern Selection 7: 60 Hz, Variable torque 2 Eefaul‘t'()Ft <9‘> 105
(302) 8: 50 Hz, High starting torque 1 Aatng& 0
9: 50 Hz, High starting torque 2 0
A: 60 Hz, High starting torque 3
B: 60 Hz, High starting torque 4
C: 90 Hz (60 Hz base)
D: 120 Hz (60 Hz base)
E: 180 Hz (60 Hz base)
F: Custom V/f, E1-04 through E1-13 settings define the V/f pattern
. These parameters are only applicable when E1-03 is set to F. Default: 60.0 Hz
16331 (_)g;‘ %1 2)(:112331 Output To set linear V/f characteristics, set the same values for E1-07 and E1-09. Min.: 40.0 108
q y In this case, the setting for E1-08 will be disregarded. Ensure that the four | Max.: 400.0
frequencies are set according to these rules: - 7
E1-0S  |\fovimum Voltage E1-09 < E1-07 < E1-06 < EI-11 < E1-04 Default: 575V
(304) OuItEp1ut0\5/oItage V) Max.- 255.0
E1-06 E1-12 Default: 60.0 Hz
(305) Base Frequency Min.: 0.0 108
E1-13 Max.: E1-04
E1-07 Default: 3.0 Hz
(306) Middle Output Frequency Min.: 0.0 108
Max.: E1-04
E1-08 . 1
E1-08 |Middle Output Frequency B[f;fa}l})t.ol\SI.O Ve 108
(307) | Voltage me s
E1-10 | Max.: 255.0 V
E1-09 o ‘ 1 1 ‘ Default: 1.5 Hz
(308) Minimum Output Frequency E1-09 E1-07 E1-06 E1-11 E1-04 Min.: 0.0 108
Frequency (Hz) Max.: E1-04
. 1
E1-10  |Minimum Output Frequency B{f;fay})t.(&? v 108
(309) | Voltage me s
Max.: 255.0 V
El-11 Default: 0.0 Hz
(30A)  |Middle Output Frequency 2 Min.: 0.0 108
<> Max.: E1-04
E1-12 . Default: 0.0 V
(30B) %ﬁilee%“tput Frequency Min.: 0.0 108
<4> g Max.: 255.0 V <>
E1-13 Default: 0.0 V <3>
(30C) Base Voltage Min.: 0.0 108
Max.: 255.0 V<>
<1> Values shown are specific to 200 V class drives. Double the value for 400 V class drives. Multiply the value by 2.875 for 600 V class drives.
<2> Parameter setting value is not reset to the default value when the drive is initialized.
<3> When Auto-Tuning is performed, E1-13 and E1-05 will be set to the same value.
<4> Parameter ignored when E1-11 (Motor 1 Mid Output Frequency 2) and E1-12 (Motor 1 Mid Output Frequency Voltage 2) are set to 0.0.
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€ E2: Motor 1 Parameters

No.
(Addr. Name Description Values Page
Hex)
Sets the motor nameplate full load current in amps. Automatically set during | Default: <!>
Auto-Tuning. Min.: 10% of drive
E2-01 rated current
(30E) Motor Rated Current Max.: 200% of 108
drive rated current
<2>
£2-02 ' Sets the motor rated slip. Automatically set during Auto-Tuning. Default: <>
(30F) Motor Rated Slip Min.: 0.00 Hz -
Max.: 20.00 Hz
£2-03 Sets the no-load current for the motor. Automatically set during Auto-Tuning. | Default: </>
(310) Motor No-Load Current Min.: 0 A -
Max.: E2-01 <2>
E2-04 Sets the number of motor poles. Automatically set during Auto-Tuning. Default: 4
311 Number of Motor Poles Min.: 2 -
Max.: 48
-to- i i i . <I>
E2-05 | Motor Line-to-Line Sets the phase to-phase motor resistance. Automatically set during De_fa}llt.
(312) |Resistance Auto-Tuning. Min.: 0.000 B
Max.: 65.000 Q
£2-06 Sets the voltage drop dup to motor lee}kage inductar}ce as a percentage of motor | Default: </~
Motor Leakage Inductance |rated voltage. Automatically set during Auto-Tuning. Min.: 0.0% -
(313)
Max.: 40.0%
. . <I>
E2-10 | Motor Iron Loss for Torque Sets the motor iron loss. Bﬁrfla}lglw _
(317)  |Compensation Max - 65535 W
E2-11 Sets the motor rat.ed power in kilowatts (1 HP = 0.746 kW). Automatically set| Default: <!>
318) Motor Rated Power during Auto-Tuning. Min.: 0.00 kW -
Max.: 650.00 kW

<1> Default setting is dependent on parameter 02-04, Drive Model Selection.

<2> The number of decimal places in the parameter value depends on the drive model 1. This value has two decimal places (0.01 A) if the drive is set
for a maximum applicable motor capacity up to and including 11 kW, and one decimal place (0.1 A) if the maximum applicable motor capacity is
higher than 11 kW.
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€ F4: Analog Monitor Card (AO-A3)

No.
(Addr. Name Description Values Page
Hex)
. . Sets the monitor signal for output from terminal V1. Set this parameter to the .
F4-01 | Terminal V1 Monitor last three digits of the desired UO-O0O monitor. Some U parameters are Defaullt. 102 -
(391)  |[Selection . . h Range: 000 to 999
available only in certain control modes.
F4-02 Sets the gain for voltage output via terminal V1. Default: 100.0%
(392) | Terminal V1 Monitor Gain Min.: -999.9 -
Max.: 999.9
. . Sets the monitor signal for output from terminal V2. Set this parameter to the .
1;;‘ ég‘;’ g:lrg;?;é V2 Monitor last three digits of the desired UO-O0 monitor. Some U parameters are E:ﬁaglfl:l:t'()})(())?)to 999 _
available only in certain control modes.
F4-04 Sets the gain for voltage output via terminal V2. Default: 50.0%
(394) | Terminal V2 Monitor Gain Min.: -999.9 -
Max.: 999.9
F4-05 Sets the amount of bias added to the voltage output via terminal V1. Default: 0.0%
(395)  |Terminal V1 Monitor Bias Min.: -999.9 -
Max.: 999.9
F4-06 Sets the amount of bias added to the voltage output via terminal V2. Default: 0.0%
(396) | Terminal V2 Monitor Bias Min.: -999.9 -
Max.: 999.9
F4-07 . . 0:0to 10V Default: 0
(397) Terminal V1 Signal Level 1210 to 10 V Range: 0, | -
F4-08 . . 0:0to 10V Default: 0
(398) | Terminal V2 Signal Level |17 1545710 v Range: 0, 1 -

€ F6, F7: Communication Option Card

Parameters F6-01 through F6-03 and F6-06 through F6-08 are used for CC-Link, CANopen, DeviceNet, PROFIBUS-DP, and

MECHATROLINK-II options. Other parameters in the F6 group are used for communication-protocol-specific settings. F7
parameters are used for EtherNet/IP, Modbus TCP/IP, and PROFINET options.

No.
(Addr. Name Description Values Page
Hex)
0: Ramp to stop. Decelerate to stop using the deceleration time in C1-02.
1: Coast to stop.
2: Fast Stop. Decelerate to stop using the deceleration time in C1-09.
F6-01 |Communications Error 3: Alarm only. <t> Default: 1 _
(3A2) |Operation Selection 4: Alarm and Run at d1-04 ) Range: 0to 5
5: Alarm and Ramp to stop (automatic recovery) </~
Note: Take proper safety measures, such as installing an emergency
stop switch, when setting F6-01 to 3 or 4.
F6-02 |External Fault from Comm. |0: Always detected. Default: 0 _
(3A3) |Option Detection Selection |1: Detection during run only. Range: 0, 1
0: Ramp to stop. Decelerate to stop using the deceleration time in C1-02.
F6-03 |External Fault from Comm. |1: Coast to stop. Default: 1 B
(3A4) |Option Operation Selection |2: Fast Stop. Decelerate to stop using the deceleration time in C1-09. Range: 0to 3
3: Alarm only.
F6-04 Sets the delay time for error detection if a bus error occurs. Default: 2.0 s
(3A5) bUS Error Detection Time Min.: 0.0 -
Max.: 5.0
F6-07 Multi-Step Speed Enable/ | 0: Multi-step reference disabled (same as F7) Default: 0
(3A8) Disable Selection when 1: Multi-step reference enabled (same as V7) Range: 0 | -
NefRef/ComRef is Selected ge- b
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No.
(Addr. Name Description Values Page
Hex)
F6-08 0: Communication-related parameters (F6-O00/F7-00100) are not reset when
(36A) Reset Communication the drive is initialized using A1-03. Default: 0 _
<> Parameters 1: Reset all communication-related parameters Range: 0, 1
(F6-O0O/F7-00) when the drive is initialized using A1-03.
F6-10 Sets the node address if a CC-Link option is installed. Default: 0
(3B6) CC-Link Node Address Min.: 0 -
Max.: 64
0: 156 Kbps
F6-11 |CC-Link Communication 1 625 Kbps Default: 0
3B7 2:2.5 Mbps . -
(3B7) |Speed 3: 5 Mbps Range: 0 to 4
4: 10 Mbps
F6-14 0: Disabled Default: 0
(3BB) bUS Error Auto Reset 1: Enabled Range: 0, 1 B
F6-20 |MECHATROLINK Station |Sets the station address when the MECHATROLINK option has been I?A?fa}ﬂzt(:) 2<‘1,> o
(36B) | Address installed. M:E{ " 3F
F6-21 |MECHATROLINK Frame |[0: 32 byte Default: 0 o
(36C) |[Size 1: 17 byte Range: 0, 1
F6-22 |MECHATROLINK Link |0: 10 Mbps Default: 0 o
(36D) | Speed 1: 4 Mbps Range: 0, 1
: Sets the MECHATROLINK-II monitor (E). Default: 0
(36E) | Monitor Selection (E) Min: 0 -
Max.: FFFF
F6-24 | MECHATROLINK Sets the MECHATROLINK-II monitor (F). Default: 0
(36F) | Monitor Selection (F) ﬁg}l( %FFF o
0: Ramp to stop. Decelerate using the deceleration time in C1-02.
F6-25 | Operation Selection at 1: Coast to stop Default: 1 o
(3C9) |Watchdog Timer Error (ES) |2: Fast stop. Decelerate using the deceleration time in C1-09. Range: 0 to 3
3: Alarm only
Sets the number of option communication errors (bUS). Default: 2
Fo3s. |MECHATROLINK s b -
Max.: 10
Sets the node address. Default: 0
GCB) | Addrss Min:0 -
F6-31 |PROFIBUS-DP Clear Mode | 0: Resets drive operation with a Clear mode command. Default: 0 _
(3CC) |[Selection 1: Maintains the previous operation state when Clear mode command is given. | Range: 0, 1
0: PPO Type
1: Conventional
F6-32 |PROFIBUS-DP Data 2: PPO (w/bit 0) <> Default: 0 B
(3CD) |Format Selection 3: PPO Type (Auto Enter) <> Range: 0to 5
4: Conventional (Auto Enter) </~
5: PPO (w/bit0, Auto Enter) <>
Sets the node address. Default: 0
F6-35 | CANopen Node ID Min.: 0 _
(3D0) |Selection Max.: 126
0: Auto-detection
1: 10 kbps
2: 20 kbps
F6-36 |CANopen Communication 3 30 kbps Default: 6
(3D1) |Speed 4: 125 kbps Range: 0 to 8 -
P 5:250 kbps 8¢
6: 500 kbps
7: 800 kbps
8: 1 Mbps
(gggé) CompoNet Communication |p . ooq B _
> Speed
F6-50 Selects the drive MAC address. Default: 64
(C1) DeviceNet MAC Address Min.: 0 -
Max.: 64
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No.
(Addr. Name Description Values Page
Hex)
0: 125 kbps
F6-51 DeviceNet Communication ; 288 igps Default: 4
(3C2) |Speed #3500 kbps Range: 0 to 4 B
3: Adjustable from network :
4: Detect automatically
F6-52 Sets the format of the data set from the DeviceNet master to the drive. Default: 21
(3C3) DeviceNet PCA Setting Min.: 0 -
Max.: 255
F6-53 Sets the format of the data set from the drive to the DeviceNet master. Default: 71
(3C4) DeviceNet PPA Setting Min.: 0 -
Max.: 255
0: Enabled
F6-54 | DeviceNet Idle Mode Fault 1: Disabled, no fault detection Default: 0
- eviceNet Idle Mode Fau . o <> efault:
(3C5) |Detection g: ;:/(?rr::;)rr dS<pIe;c1ﬁc Range: 0 to 4 a
4: Reverse <1~
Verifies the baud rate running on the network.
F6-55 |DeviceNet Baud Rate 0: 125 kbps Default: 0 B
(3C6) |Monitor 1: 250 kbps Range: 0 to 2
2: 500 kbps
F6-56 Sets the scaling factor for the speed monitor in DeviceNet. Default: 0
(3D7) DeviceNet Speed Scaling Min.: -15 -
Max.: 15
F6-57 Sets the scaling factor for the output current monitor in DeviceNet. Default: 0
(3D8) DeviceNet Current Scaling Min.: -15 -
Max.: 15
F6-58 Sets the scaling factor for the torque monitor in DeviceNet. Default: 0
(3D9) DeviceNet Torque Scaling Min.: -15 -
Max.: 15
F6-59 Sets the scaling factor for the power monitor in DeviceNet. Default: 0
(3DA) DeviceNet Power Scaling Min.: -15 -
Max.: 15
F6-60 Sets the scaling factor for the voltage monitor in DeviceNet. Default: 0
(3DB) DeviceNet Voltage Scaling Min.: -15 -
Max.: 15
F6-61 Sets the scaling factor for the time monitor in DeviceNet. Default: 0
(3DC) DeviceNet Time Scaling Min.: -15 -
Max.: 15
F6-62 | DeviceNet Heartbeat Sets the heartbeat interval for DeviceNet communications. B[ei:rfla}lg: 0 B
(3DD) |Interval Max.- 10
F6-63 | DeviceNet Network MAC Saves and monitors settings 0 to 63 of F6-50 (DeviceNet MAC Address). 1\D/Ie;rflag})t: 63 -
(3DE)  |ID Max.: 63
F6-64 to Reserved for Dynamic I/O Assembly Parameters.
FO-71 | Reserved - -
(3DF to
3C8)
F6-72
(0811 B) |PowerLink Node Address |Reserved. - -
<I>
F6-75 Selects the protocol for the SI-J3 option card. Default: 2
(0B20) [P1-N2 Protocol Select 1: N2 R 12 —
<3> 2: Pl ange: 1,
F6-76 .
0: Disabled Default: 1
(0133%0) P1-N2 Comm Fault 1: Enabled Range: 0, 1 N
Fo6-77 Default: 2.0 s
(0B22) [P1-N2 Comm Fault Time |Sets the length of time before clearing a communication fault. Min.: 0.0 -
<3> Max.: 10.0
F6-78 Default: 1
(01332>3) P1-N2 Node Address Sets the network node address. Range: 0 to 255 -
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No.
(Addr. Name Description Values Page
Hex)
F6-79 Sets the baud rate for the P1 protocol. Default: 3
(0B24) |Baud Rate Select 2: 4800 Range: 2. 3 -
<> 3: 9600 86 %
5371::(; ; 1P Address 1 Sets the most significant octet of network static IP address. Default: 192 B
<5> Range: 0 to 255
F7-02 Sets the second most significant octet of network static IP address. .
(3E6) |IP Address 2 Default: 168 B
<5> Range: 0 to 255
F7-03 Sets the third most significant octet of network static IP address. Default: 1
(3<l;:>7) IP Address 3 Range: 0 to 255 B
F7-04 Sets the fourth most significant octet of network static [P address. .
(3E8) |IP Address 4 Default: 20 3
<35> Range: 0 to 255
F7-05 | g bnet Mask 1 Sets the most significant octet of network static Subnet Mask. Default: 255 _
(3E9) Range: 0 to 255
F7-06 | g bnet Mask 2 Sets the second most significant octet of network static Subnet Mask. Default: 255 _
(3EA) Range: 0 to 255
F7-07 Sets the third most significant octet of network static Subnet Mask. Default: 255
(3EB) Subnet Mask 3 Range: 0 to 255 -
F7-08 | g bnet Mask 4 Sets the fourth most significant octet of network static Subnet Mask. Default: 0 _
(3EC) Range: 0 to 255
F7-09 Gateway Address 1 Sets the most significant octet of network Gateway address. Default: 192 _
(3ED) y Range: 0 to 255
F7-10 Gateway Address 2 Sets the second most significant octet of network Gateway address. Default: 168 _
(3EE) y Range: 0 to 255
F7-11 Sets the third most significant octet of network Gateway address. Default: 1
(3EF) Gateway Address 3 Range: 0 to 255 -
F7-12 Sets the fourth most significant octet of network Gateway address. Default: 1
(3E0) | Cateway Address 4 Range: 0 to 255 -
Select the option address setting method
F7-13 0: Static <6> Default: 2
(F1) Address Mode at Startup 1 BOOTP Range: 0 to 2 -
2: DHCP
Selects duplex mode setting.
0: Half duplex forced
1: Auto-negotiate duplex mode and communication speed
2: Full duplex forced
3: Half duplex forced (port 1)/Auto-negotiate duplex mode and
communication speed (port 2) </~
F7-14 . 4: Half duplex forced (port 1)/Full duplex forced (port 2) </> Default: 1
(3F2) Duplex Mode Selection 5: Auto-negotiate duplex mode and communication speed (port 1)/Half duplex | Range: 0 to 8 -
forced (port 2) <>
6: Auto-negotiate duplex mode and communication speed (port 1)/Full duplex
forced (port 2) <>
7: Full duplex forced (port 1)/Half duplex forced (port 2) </~
8: Full duplex forced (port 1)/Auto-negotiate duplex mode and communication
speed (port 2) </~
Sets the communication speed
L 10: 10 M
F7-15 |Communication Speed 0 . 0 Mbps Default: 10
3F3)  |Selecti 100: 100 Mbps Range: 10 to 102 -
(3F3) | Selection 101: 10 Mbps (port 1)/100 Mbps (port 2) <> ange: 10 to
102: 100 Mbps (port 1)/10 Mbps (port 2) </~
_— Sets the timeout value for communication loss detection in tenths of a second. | Default: 0.0 s
1(3371;13 %ﬁggl&? ication Loss A value of 0 disables the connection timeout. Min.: 0.0 -
Example: An entered value of 100 represents 10.0 seconds. Max.: 30.0
. Sets the scaling factor for the speed monitor in EtherNet/IP Class ID 2AH | Default: 0
1(3371;15; llg;};?élr\let/lp Speed Scaling Object. Min.: -15 _
Max.: 15
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Hex)
F7-18 |EtherNet/IP Current Scaling gztls{ ﬂ(l)eb secgthng factor for the output current monitor in EtherNet/IP Class ID Bﬁrfla}l{tlzso -
(3F6) |Factor Ject: Max.: 15
F7-19 | EtherNet/IP Torque Scaling %%§ez}:e scaling factor for the torque monitor in EtherNet/IP Class ID 2AH ]I\DA?Ifla}l}tI:SO B
(3F7)  |Factor Ject. Mar: 15
F7-20  |EtherNet/IP Power Scaling %ek:;[§eglze scaling factor for the power monitor in EtherNet/IP Class ID 2AH 11\)/[?1?}1{'[1:50 -
(3F8) |Factor Ject. Max. " 15
F7-21 | EtherNet/IP Voltage Scaling geg'seg:e scaling factor for the voltage monitor in EtherNet/IP Class ID 2AH 11\)/[eicfla}ﬂ_t1:50 B
(3F9)  |Factor Ject: Max.: 15
F7.22 Sets the scaling factor for the time monitor in EtherNet/IP Class ID 2AH Default: 0
EtherNet/IP Time Scaling | Object. Min.: -15 -
(BFA) Max.: 15
F7-23 to Parameters used in Output Assembly 116. Each parameter contains a
F7-32 | Dynamic Output Assembl MEMOBUS/Modbus address. The value received for Output Assembly 116
(3FB to Pg;‘ameters P Y | will be written to this corresponding MEMOBUS/Modbus address. A Default: 0 -
374) MEMOBUS/Modbus address value of 0 means that the value received for
Output Assembly 116 will not be written to any MEMOBUS/Modbus register.
Parameters used in Input Assembly 166. Each parameter contains a
F7-33 to MEMOBUS/Modbus address. The value sent for Input Assembly 166 will be
F7-42  |Dynamic Input Assembly |read from this corresponding MEMOBUS/Modbus address. A MEMOBUS/ Default: 0 _
(375to | Parameters Modbus address value of 0 means that the value sent for Input Assembly 166 )
37E) is not defined by the user, therefore the option default register value will be
returned.
(15)77_5(;)) PZD1 Write Sets MEMOBUS/Modbus address for PZD1 Write (PPO Write). I\D/Erfla}lgz 0 _
<I> Values 0 to 2 enable the PZD1 Write as STW.
Max.: FFFF
(%77'8611) P7D2 Write Sets MEMOBUS/Modbus address for PZD2 Write (PPO Write). Default: 0 B
<I> Values 0 to 2 enable the PZD2 Write as HSW.
Max.: FFFF
078 |pzD3 write Sets MEMOBUS/Modbus address for PZD3 Write (PPO Writc). Default: 0 B
<I> Values 0 to 2 disable the PZD3 Write.
Max.: FFFF
(12)77-86??) PZD4 Write Sets MEMOBUS/Modbus address for PZD4 Write (PPO Write). ﬁ?lfla}lg: 0 B
<I> Values 0 to 2 disable the PZD4 Write.
Max.: FFFF
(1:)77_86 :) PZD5 Write Sets MEMOBUS/Modbus address for PZD5 Write (PPO Write). I\D/Erfla}lg: 0 _
<> Values 0 to 2 disable the PZD5 Write.
Max.: FFFF
(075 |pz6 write Sets MEMOBUS/Modbus address for PZD6 Write (PPO Write). Default: 0 .
<> Values 0 to 2 disable the PZD6 Write.
Max.: FFFF
(%778666) 7D Write Sets MEMOBUS/Modbus address for PZD7 Write (PPO Write). Default: 0 B
<> Values 0 to 2 disable the PZD7 Write.
Max.: FFFF
(%77'8677) PZD8 Write Sets MEMOBUS/Modbus address for PZD8 Write (PPO Write). Default: 0 B
<> Values 0 to 2 disable the PZD8 Write.
Max.: FFFF
(12)77_8688) PZD9 Write Sets MEMOBUS/Modbus address for PZD9 Write (PPO Write). ]\D/Efla}lg: 0 _
<> Values 0 to 2 disable the PZD9 Write.
Max.: FFFF
(FO77'8699) PZD10 Write Sets MEMOBUS/Modbus address for PZD10 Write (PPO Write). Defaut: 0 -
<> Values 0 to 2 disable the PZD10 Write.
Max.: FFFF
08 |PZD1 Read Sets MEMOBUS/Modbus address for PZD1 Read (PPO Read). Default: 0 .
<> Values 0 to 2 enable the PZD1 Read as ZSW.
Max.: FFFF
(}8;;37]3]) PZD2 Read Sets MEMOBUS/Modbus address for PZD2 Read (PPO Read). 11\)/Ieilf;a}lg: 0 B
<I> Values 0 to 2 enable the PZD2 Read as HIW.
Max.: FFFF
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(53'875) P7D3 Read Sets MEMOBUS/Modbus address for PZD3 Read (PPO Read). Default: 0 B
<I> Values 0 to 2 disable the PZD3 Read. M
ax.: FFFF
(l(:);g];) PZD4 Read Sets MEMOBUS/Modbus address for PZD4 Read (PPO Read). B{eifla}lg: 0 B
<> Values 0 to 2 disable the PZD4 Read.
Max.: FFFF
(183-8713) PZD5 Read Sets MEMOBUS/Modbus address for PZD5 Read (PPO Read). I]\)/I?rfla'u%)t: 0 B
<I> Values 0 to 2 disable the PZD5 Read. Max...: FFFF
(12)77%71;5) PZD6 Read Sets MEMOBUS/Modbus address for PZD6 Read (PPO Read). II\DA?rfla}lg: 0 _
<I> Values 0 to 2 disable the PZD6 Read.
Max.: FFFF
(FO779706) P7D7 Read Sets MEMOBUS/Modbus address for PZD7 Read (PPO Read). Default: 0 B
<I> Values 0 to 2 disable the PZD7 Read.
Max.: FFFF
(F0779717) P7D8 Read Sets MEMOBUS/Modbus address for PZD8 Read (PPO Read). Default: 0 B
<> Values 0 to 2 disable the PZD8 Read.
Max.: FFFF
(F077‘97§ P7D9 Read Sets MEMOBUS/Modbus address for PZD9 Read (PPO Read). Defautt: 0 -
<I> Values 0 to 2 disable the PZD9 Read.
Max.: FFFF
(12)77_973% PZD10 Read Sets MEMOBUS/Modbus address for PZD10 Read (PPO Read). I\DA?If]a}lgz 0 _
<I> Values 0 to 2 disable the PZD10 Read. Max' 3 FFFF

<1> Available in drive software versions PRG: 8503 and later.

<2> Parameter setting value is not reset to the default value when the drive is initialized.

<3> Available in drive software versions PRG: 8502 and later.

<4> Values shown are for the MECHATROLINK-II option (SI-T3). Values for MECHATROLINK-III option (SI-ET3) are: Min: 03, Max.: EF
<5> Cycle power for setting changes to take effect.

<6> IfF7-13 is setto 0, all IP addresses (F7-01 to F7-04) must be unique.
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B.7 H Parameters: Multi-Function Terminals

H parameters assign functions to the multi-function input and output terminals.

€ H1: Multi-Function Digital Inputs

No.
(Addr. Name Description Values Page
Hex)
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 40 (F) <I>
1(141?;3)1 Terminal S1 Funct%on P Refer to pages 213 to 215 for descriptions of setting values. M?na.l}ll () 109
Selection Note: Set unused terminals to F. Max.: 9F
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 41 (F) <I>
1(14158)2 Terminal S2 Funct%on P Refer to pages 213 to 215 for descriptions of setting values. M?na,l}ll (F) 109
Selection Note: Set unused terminals to F. Max.: 9F
Hi.03 |Multi-Function Digital Input Assigns a function to the multi-function digital inputs. Default: 24
(4(;0) Terminal S3 Function Refer to pages 213 to 215 for descriptions of setting values. Min.: 0 109
Selection Note: Set unused terminals to F. Max.: 9F
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 14
}(1416(1);‘ Terminal S4 Function Refer to pages 213 to 215 for descriptions of setting values. Min.: 0 109
Selection Note: Set unused terminals to F. Max.: 9F
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 3 (0) <I>
12141(;(2))5 Terminal S5 Funcéon P Refer to pages 213 to 215 for descriptions of setting values. M?nzll?o © 109
Selection Note: Set unused terminals to F. Max.: 9F
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 4 (3) <>
12141(;(3))6 Terminal S6 Funcéon P Refer to pages 213 to 215 for descriptions of setting values. Meina.l:uo ) 109
Selection Note: Set unused terminals to F. Max.: 9F
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: 6 (4) <>
12141(;2)7 Tel;minz:l S7 Funcéon P Refer to pages 213 to 215 for descriptions of setting values. Meinall}lo 6 109
Selection Note: Set unused terminals to F. Max.: 9F
Multi-Function Digital Input | Assigns a function to the multi-function digital inputs. Default: <I>
12141(;(5)5; Tel;min';l S8 Funcéon P Refer to pages 213 to 215 for descriptions of setting values. Mein?}lot 8(6) 109
Selection Note: Set unused terminals to F. Max.: 9F
<1> Value in parenthesis is the default setting when a 3-Wire initialization is performed (A1-03 = 3330).
H1 Multi-Function Digital Input Selections
glt'Ean Function Description Page
0 3-Wire sequence Closed: Reverse rotation (only if the drive is set up for 3-Wire sequence) 110
q Terminals S1 and S2 are automatically set up for the Run command and Stop command.
Open: REMOTE (parameter settings determine the source of the frequency Reference 1 or 2
1 LOCAL/REMOTE selection (b1-01, b1-02 or bl-15, b1-16) -
Closed: LOCAL, Frequency reference and Run command are input from the digital operator.
) External reference 1/2 selection Open: Run command and frequency reference source 1 (determined by b1-01 and b1-02) _
Closed: Run command and frequency reference source 2 (determined by b1-15 and b1-16)
When input terminals are set to Multi-Step Speed References 1 through 3, switching
3 Multi-Step Speed Reference 1 combinations of those terminals will create a multi-step speed sequence using the frequency -
references set in d1-01 through d1-08.
When input terminals are set to Multi-Step Speed References 1 through 3, switching
4 Multi-Step Speed Reference 2 combinations of those terminals will create a multi-step speed sequence using the frequency -
references set in d1-01 through d1-08.
When input terminals are set to Multi-Step Speed References 1 through 3, switching
5 Multi-Step Speed Reference 3 combinations of those terminals will create a multi-step speed sequence using the frequency -
references set in d1-01 through d1-08.
6 Jog reference selection Closed: Jog frequency reference (d1-17) selected. Jog has priority over all other reference _
sources.
7 Accel/decel time selection 1 Used to switch between accel/decel time 1 (set in C1-01, C1-02) and accel/decel time 2 (set _
in C1-03, C1-04).
8 Baseblock command (N.O.) Closed: No drive output -
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H1 Multi-Function Digital Input Selections

H1-00O

Setting Function Description Page

9 Baseblock command (N.C.) Open: No drive output -
Open: Accel/decel is not held

A Accel/decel ramp hold Closed: The drive pauses during acceleration or deceleration and maintains the output -
frequency.

B Drive overheat alarm (oH2) Closed: An external device has triggered an oH2 alarm. Sets Drive Overheat Pre-alarm Multi- _
Function Digital Output 20h.

Lo . Open: Function assigned by H3-14 is disabled. _

L Analog terminal input selection Closed: Function assigned by H3-14 is enabled.
Select this setting when using the terminal in a pass-through mode. The terminal does not

F Through mode trigger a drive function but can be used as digital input for the controller the drive is connected -

to.

The drive accelerates when the Up command terminal closes, and decelerates when the Down
command closes. When both terminals are closed or both are open, the drive holds the
frequency reference. The Up and Down commands must always be used in conjunction with
one another.

10 Up command

The drive accelerates when the Up command terminal closes, and decelerates when the Down
command closes. When both terminals are closed or both are open, the drive holds the

i Down command frequency reference. The Up and Down commands must always be used in conjunction with B
one another.
12 Forward Jog Closed: Runs forward at the Jog frequency d1-17. -
13 Reverse Jog Closed: Runs reverse at the Jog frequency d1-17. -
14 Fault reset Closed: Resets faults if the cause is cleared and the Run command is removed. -
15 Fast Stop (N.O.) Closed: Decelerates at the Fast Stop time set to C1-09. -
17 Fast Stop (N.C.) Open: Decelerates to stop at the Fast Stop time set to C1-09. -
. - Triggers the timer set up by parameters b4-01 and b4-02. Must be set in conjunction with the
1 Timer function input timer function output (H2-0O0 = 12). B
. Open: PID control enabled
12 PID disable Closed: PID control disabled B
i1A> Accel/decel time selection 2 Used in conjunction with an input terminal set for “Accel/decel time selection 1 _

(H1-0O0 =7), and allows the drive to switch between accel/decel times 3 and 4.

Open: Parameters cannot be edited (except for U1-01 if the reference source is assigned to
1B Program lockout the digital operator). -
Closed: Parameters can be edited and saved.

1E Reference sample hold Closed: Samples the analog frequency reference and operates the drive at that speed. -

20: N.O., Always detected, ramp to stop
21: N.C., Always detected, ramp to stop
22: N.O., During run, ramp to stop
23: N.C., During run, ramp to stop
24: N.O., Always detected, coast to stop
25:N.C., Always detected, coast to stop
26: N.O., During run, coast to stop
27:N.C., During run, coast to sto
20to 2F | External fault 28:N.O., Alwa}%s detected, Fast Sptop
29: N.C., Always detected, Fast Stop
2A: N.O., During run, Fast Stop
2B: N.C., During run, Fast Stop
2C: N.O., Always detected, alarm only (continue running)
2D: N.C., Always detected, alarm only (continue running)
2E: N.O., During run, alarm only (continue running)
2F: N.C., During run, alarm only (continue running)

30 PID integral reset Closed: Resets the PID control integral value. -
: Open: Performs integral operation.
2L PID integral hold Closed: Maintains the current PID control integral value. a
3 Multi-Step Speed Used in combination with input terminals set to Multi-Step Speed Reference 1, 2, and 3. Use _
Reference 4 parameters d1-09 to d1-16 to set reference values.

Open: PID soft starter is enabled.
Closed: Disables the PID soft starter b5-17.

35 PID input level selection Closed: Inverts the PID input signal. -

34 PID soft starter cancel
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H1 Multi-Function Digital Input Selections

H1-00

Setting Function Description Page
Open: Stop
40 Forward run command Closed: Forward run _
(2-Wire sequence) . .
Note: Cannot be set together with settings 42 or 43.
Open: Stop
41 Reverse run command Closed: Reverse run _
(2-Wire sequence) . .
Note: Cannot be set together with settings 42 or 43.
Open: Stop
42 Run command Closed: Run _
(2-Wire sequence 2) . .
Note: Cannot be set together with settings 40 or 41.
Open: Forward
= FWD/REV command Closed: Reverse B
(2-Wire sequence 2) Note: Determines motor direction, but does not issue a Run command. Cannot be set
together with settings 40 or 41.
47 Node setup Closed: Node setup for SI-S3 enabled. -
51 Sequence Timer Disable Closed: Drive ignores sequence timers and runs normally (based on b1-02/b1-16 source). -
Closed: When the input changes from open to closed, the currently active sequence timer is
. disabled. Operation will resume with the next scheduled sequence timer. Cycling the Run
52 Sequence Timer Cancel . . —
command after the current sequence timer has been canceled will re-enable the sequence
timer.
60 DC Injection Braking command | Closed: Triggers DC Injection Braking. -
61 External Speed Search Closed: Activates Current Detection Speed Search from the maximum output frequency B
command 1 (E1-04).
62 External Speed Search Closed: Activates Current Detection Speed Search from the frequency reference. -
command 2
63 Field weakening Closed: The drive performs Field Weakening control as set for d6-01 and d6-02. -
65 KEB Ride-Thru 1 (N.C.) Open: KEB Ride-Thru 1 enabled. -
66 KEB Ride-Thru 1 (N.O.) Closed: KEB Ride-Thru 1 enabled. -
C Tests the MEMOBUS/Modbus RS-422/RS-485 interface. Displays “PASS” if the test
67 Communications test mode -
completes successfully.
68 High Slip Braking (HSB) Closed: Activates High Slip Braking to stop the drive during a Run command. -
Open: Drive disabled. If this input is opened during run, the drive will stop as specified by
6A Drive enable b1-03. -
Closed: Ready for operation.
75 Up 2 command Used to control the bias added to the frequency reference by the Up/Down 2 function. The _
p Up 2 and Down 2 commands must always be used in conjunction with one another.
76 Down 2 command Used to control the bias added to the frequency reference by the Up/Down 2 function. The _
Up 2 and Down 2 commands must always be used in conjunction with one another.
7A KEB Ride-Thru 2 (N.C.) Open: KEB Ride-Thru 2 enabled. Drive disregards L2-29 and performs Single Drive KEB B
Ride-Thru 2.
7B KEB Ride-Thru 2 (N.O.) Closed: KEB Ride-Thru 2 enabled. Drive disregards L2-29 and performs Single Drive KEB _
Ride-Thru 2.
A8 Secondary PI Disable (N.O.) %(_)igd: Disables the secondary PI controller. Output behavior depends on the setting of _
A9 Secondary PI Disable (N.C.) Closed: Enables the secondary PI controller. Output behavior depends on the setting of S3-12 _
when open.
AA Secondary PI Inverse Operation |Closed: Changes the sign of the secondary PI controller input (reverse acting PI control). -
AB Secondary PI Integral Reset Closed: Resets the secondary PI controller integral value. -
AC Secondary PI Integral Hold Closed: Locks the value of the secondary PI controller integral value. -
Closed: Uses the secondary PI controller Proportional and Integral adjustments (S3-06 and
S3-07) instead of the primary PI controller Proportional and Integral adjustments (b5-02 and
AD Select Secondary PI Parameters | 03-03). Only valid when S3-01 = 0 (secondary PI controller disabled). —
Note: This multi-function input has no effect on the secondary PI controller. It is only
used for the primary PI controller (b5-000J).
AF Emergency Override Forward Run | Closed: Run the drive forward using the speed set in S6-02. -
BO Emergency Override Reverse Run|Closed: Run the drive in reverse using the speed set in S6-02. -
<I> Available in drive software versions PRG: 8502 and earlier.
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€ H2: Multi-Function Digital Outputs

No.
(Addr. Name Description Values Page
Hex)
H2-01 |Terminal M1-M2 function |Refer to H2 Multi-Function Digital Output Settings on pages 216 to 217 for |Default: 0 110
(40B) [selection (relay) descriptions of setting values. Range: 0 to 192
H2-02 | Terminal M3-M4 function Default: 1 110
(40C) |selection (relay) Range: 0 to 192
H2-03 |Terminal MD-ME-MF Default: 2 110
(40D)  |Function Selection Range: 0 to 192
Outputs a 200 ms pulse signal when the watt-hour counter increases by the
units selected.
H2-06 |Watt Hour Output Unit 0 0.1 kWh units Default: 0
(437)  |Selection 1: 1 kWh units Range: 0 to 4 h
2: 10 kWh units £
3: 100 kWh units
4: 1000 kWh units
H2 Multi-Function Digital Output Settings
H2-000 - o
Setting Function Description Page
0 During run Closed: A Run command is active or voltage is output. -
1 Zero speed Open: Output frequency is above the minimum output frequency set in E1-09. _
P Closed: Output frequency is below the minimum output frequency set in E1-09.
2 Speed agree 1 Closed: Output frequency equals the speed reference (plus or minus the hysteresis set to L4-02).| 111
3 User-set speed agree 1 Ezlﬁ(s)z(; Output frequency and speed reference equal L4-01 (plus or minus the hysteresis set to 111
4 Frequency detection 1 g}l/oliido ;)utput frequency is less than or equal to the value in L4-01 with hysteresis determined _
5 Frequency detection 2 E}IIOEZ(}O 2Outpu‘[ frequency is greater than or equal to the value in L4-01 with hysteresis determined _
6 Drive ready Closed: Power up is complete and the drive is ready to accept a Run command. -
7 DC bus undervoltage Closed: DC bus voltage is below the Uv trip level set in L2-05. -
8 During baseblock (N.O.) Closed: Drive has entered the baseblock state (no output voltage). -
9 Frequency reference source Open: Extgrpal Reference 1 or 2 supplies the frequency reference (set in b1-01 or b1-15). _
Closed: Digital operator supplies the frequency reference.
Open: External Reference 1 or 2 supplies the Run command (set in b1-02 or b1-16).
A Run command source TN . -
Closed: Digital operator supplies the Run command.
B Torque detection 1 (N.O.) Closed: An overtorque or undertorque situation has been detected. -
Closed: Analog frequency reference has been lost.
C Frequency reference loss Frequency reference loss is detected when the frequency reference drops below 10% of the -
reference within 400 ms.
D Braking resistor fault Closed: Braking resistor or transistor is overheated or faulted out. -
E Fault Closed: Fault occurred. -
F Through mode Set this value when using the terminal in the pass-through mode. -
10 Minor fault Closed: An alarm has been triggered, or the IGBTs have reached 90% of their expected life span. -
11 Fault reset command active Closed: A command has been entered to clear a fault via the input terminals or from the serial _
network.
12 Timer output Closed: Timer output. -
13 Speed agree 2 Closed: When drive output frequency equals the frequency reference £1.4-04. -
14 User-set speed agree 2 Closed: When the drive output frequency is equal to the value in L4-03 +£1.4-04. -
15 Frequency detection 3 Closed: When the drive output frequency is less than or equal to the value in L4-03 +L.4-04. -
16 Frequency detection 4 Closed: When the output frequency is greater than or equal to the value in L4-03 +L.4-04. -
17 Torque detection 1 (N.C.) Open: Overtorque or undertorque has been detected.
18 Torque detection 2 (N.O.) Closed: Overtorque or undertorque has been detected.
19 Torque detection 2 (N.C.) Open: Overtorque or undertorque has been detected. -
1A During reverse Closed: Drive is running in the reverse direction. -
1B During baseblock (N.C.) Open: Drive has entered the baseblock state (no output voltage). -
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H2 Multi-Function Digital Output Settings
ggt-Enlg Function Description Page
1E Restart enabled Closed: An automatic restart is performed -
IF Motor overload alarm (oL1) |Closed: oL1 is at 90% of its trip point or greater. An oH3 situation also triggers this alarm. -
20 Drive overheat pre-alarm (oH) glosed: The heatsink temperature exceeds the L8-02 level (while L8—£)3 =3 or 4), or an external _
evice has triggered an oH2 alarm via multi-function input H1-OO = B.
2 Mechanical weakening Closed: Mechanical weakening detected. _
detection
oF Maintenance period gll:iietgrzl aCnoc(él‘ing fan, electrolytic capacitors, IGBTs, or the soft charge bypass relay may require _
Open: Either the drive has stopped or baseblock, DC Injection Braking, or Initial Excitation is
7 During frequency output gig;%ge]r)fggél?s 'running the motor (not in a baseblock state and DC Injection is not being a
performed).
38 Drive enabled Closed: Multi-function input set for “Drive enable” is closed (H1-OO = 6A) -
39 Watt hour pulse output Output units are determined by H2-06. Outputs a pulse every 200 ms to indicate the kWh count. -
3¢ |LOCALREMOTEstatus  |opem REVOTE -
3D During speed search Closed: Speed Search is being executed. -
3E PID feedback low Closed: PID feedback level is too low. -
3F PID feedback high Closed: The PID feedback level is too high. -
4A During KEB Ride-Thru Closed: KEB Ride-Thru is being performed. -
4C During fast stop Closed: A Fast Stop command has been entered from the operator or input terminals. -
4D oH Pre-alarm time limit Sl‘c‘))sed: An oH pre-alarm is present after 10 output frequency reduction cycles have passed (L8-03 _
4E Braking transistor fault (rr) Closed: The built-in dynamic braking transistor failed. -
4F Braking resistor overheat (oH) | Closed: The dynamic braking resistor has overheated. -
50 Waiting to Run Closed: b1-11 Timer is active. -
51 Sequence timer 1 Closed: Sequence timer 1 is active. -
52 Sequence timer 2 Closed: Sequence timer 2 is active. -
53 Sequence timer 3 Closed: Sequence timer 3 is active. -
54 Sequence timer 4 Closed: Sequence timer 4 is active. -
58 Underload detection Closed: Underload is detected. -
60 Internal cooling fan alarm Closed: Internal cooling fan alarm -
71 Secondary PI Feedback Low |Closed: PI2 feedback level is too low. -
72 Secondary PI Feedback High |Closed: The PI2 feedback level is too high. -
§19> Output I Lim gﬁfik%ﬁgﬁlg?élr).ut speed is being limited due to the output current limit or due the single-phase _
100 to 189 Function 0 to 89 with inverse |Inverts the output switching of the multi-function output functions. ) _
output Set the last two digits of 1000 to reverse the output signal of that specific function.
<1> Available in drive software versions PRG: 8503 and later.
€ H3: Multi-Function Analog Inputs
No.
(Addr. Name Description Values Page
Hex)
0:0to 10V
1:-10to 10 V
H3-01 |Terminal Al Signal Level |2:4to 20 mA Default: 0
(410)  |[Selection 3:0t020 mA Range: 0 to 3 12
Note: Use Jumper S1 to set input terminal A1 for a current or voltage
input signal.
H3-02 | Terminal Al Function Sets the function of terminal Al. Default: 0 112
(434) |[Selection Range: 0 to 26
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No.
(Addr. Name Description Values Page
Hex)
H3-03 Sets .the level of the input value selected in H3-02 when 10 V is input at Default: 100.0%
(411) | Terminal Al Gain Setting | terminal Al Min.: -999.9 112
Max.: 999.9
H3-04 Sets the level of the input value selected in H3-02 when 0 V is input at terminal | Default: 0.0%
(412) | Terminal Al Bias Setting |Al. Min.: -999.9 112
Max.: 999.9
0:0to 10V
1:-10to 10V
H3-05 |Terminal A3 Signal Level |2:4to20 mA Default: 0 113
(413)  |[Selection 3:0t0 20 mA Range: 0 to 3
Note: Use Jumper S1 to set input terminal A3 for a current or voltage
input signal.
H3-06 |Terminal A3 Function Sets the function of terminal A3. Default: 2 113
(414)  |[Selection Range: 0 to 26
H3-07 Sets the level of the input value selected in H3-06 when 10 V is input at Default: 100.0%
(415) | Terminal A3 Gain Setting | terminal A3. Min.: -999.9 113
Max.: 999.9
H3-08 Sets the level of the input value selected in H3-06 when 0V is input at terminal | Default: 0.0%
(416) | Terminal A3 Bias Setting | A3 Min.: -999.9 113
Max.: 999.9
0:0to 10V
1:-10to 10 V
H3-09 |Terminal A2 Signal Level |2:4 to 20 mA Default: 2 114
(417)  |Selection 3:0to 20 mA Range: 0 to 3
Note: Use Jumper S1 to set input terminal A2 for a current or voltage
input signal.
H3-10 |Terminal A2 Function Sets the function of terminal A2. Default: 0 114
(418) Selection Range: 0 to 26
H3-11 Sets the level of the input value selected in H3-10 when 10 V (20 mA) is input| Default: 100.0%
(419) | Terminal A2 Gain Setting ~|at terminal A2. Min.: -999.9 114
Max.: 999.9
H3-12 Sets the level of the input value selected in H3-10 when 0 V (0 or 4 mA) is | Default: 0.0%
(41A) | Terminal A2 Bias Setting | input at terminal A2. Min.: -999.9 114
Max.: 999.9
H3-13  |Analog Input Filter Time Sets a primary delay filter time constant for terminals A1, A2, and A3. Used Dc?fa}llt: 0.03 s
(41B) |Constant for noise filtering. Min.: 0.00 -
Max.: 2.00
Determines which analog input terminals will be enabled when a digital input
programmed for “Analog input enable” (H1-OO = C) is activated.
1: Terminal A1 only
. 2: Terminal A2 only
H3-14 |Analog Input Terminal : . Default: 7
(41C) |Enable Selection 3j Terminals Al and A2 only Range: 1to 7 B
4: Terminal A3 only
5: Terminals A1l and A3
6: Terminals A2 and A3
7: All terminals enabled
H3-16 Adds an offset when the analog signal to terminal Al isat 0 V. Default: 0
(2F0) Terminal A1 Offset Min.: -500 -
Max.: 500
H3-17 Adds an offset when the analog signal to terminal A2 isat 0 V. Default: 0
(2F1) Terminal A2 Offset Min.: -500 -
Max.: 500
H3-18 Adds an offset when the analog signal to terminal A3 isat 0 V. Default: 0
(OF2) Terminal A3 Offset Min.: -500 -
Max.: 500
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H3 Multi-Function Analog Input Settings
g:t'Eng Function Description Page
0 Frequency bias 10 V = E1-04 (maximum output frequency) -
1 Frequency gain ?Otg(%)o V signal allows a setting of 0 to 100%. -10 to 0 V signal allows a setting of -100 B
2 Auxiliary frequency reference 1 10 V = E1-04 (maximum output frequency) -
3 Auxiliary frequency reference 2 10 V = E1-04 (maximum output frequency) -
4 Output voltage bias 10 V = E1-05 (motor rated voltage) -
5 Accel/decel time gain 10 V=100% -
6 DC Injection Braking current 10 V = Drive rated current -
7 Overtorque/undertorque 10 V = Drive rated current (V/f) B
detection level
8 Stall Prevention level during run 10 V = Drive rated current -
9 Output frequency lower limit level 10 V = E1-04 (maximum output frequency) -
B PID feedback 10 V=100% -
C PID setpoint 10 V=100% -
D Frequency bias 10 V = E1-04 (maximum output frequency) -
10 V=100%
Note: A 12 kQ resistor must be connected between one of the terminals A1, A2,
E Motor Temperature (PTC Input) or A3 and V+ for PTC functionality. Connect the 12 kQ resistor to the same -
terminal as the PTC input. Do not connect terminals V+ to AC, or damage
to the drive may result.
16 Differential PID feedback 10 V =100% -
. 10vV=-9°C
17 Motor Thermistor (NTC) 0V =234 °C -
1F Through mode Set this value when using the terminal in the pass-through mode. -
25 Secondary PI Setpoint 10 V = S3-02 (maximum output frequency) -
26 Secondary PI Feedback 10 V = §3-02 (maximum output frequency) -
€ H4: Analog Outputs
No.
(Addr. Name Description Values Page
Hex)
a0l Multi-Function Analog 1§§/116Cts the data to be output through multi-function analog output terminal Default: 102
(41D Output Terminal FM Set the desired monitor parameter to the digits available in UO-OIO. Range: 000 to 999 114
Monitor Selection
For example, enter “103” for U1-03.
H4-02 Multi-Function Analo Sets the signal level at terminal FM that is equal to 100% of the selected Default: 100.0%
(1 ) Output Terminal FM éain monitor value. Min.; -999.9 114
"= Max.: 999.9
H4-03 Multi-Function Analo Sets the signal level at terminal FM that is equal to 0% of the selected monitor | Defaylt: 0.0%
Output Terminal FM éias value. Min.. -999.9 114
S Max.: 999.9
Multi-Function Analog Selects the data to be output through multi-function analog output terminal
H4-04 : AM. Default: 103
(420) Output Terminal AM Set the desired monitor parameter to the digits available in UO-0O0. Range: 000 to 999 114
Monitor Selection For example, enter “103” for U1-03.
H4-05 Multi-Function Analo Sets the signal level at terminal AM that is equal to 100% of the selected Default: 50.0%
21) Output Terminal AM é ain monitor value. Min.: -999.9 114
["Srun] Max.: 999.9
H4-06 Multi-Function Analo Sets the signal level at terminal AM that is equal to 0% of the selected monitor | Default: 0.0%
(122 Output Terminal AM %ias value. Min.: -999.9 114
P Max.: 999.9
Multi-Function Analog 0:0to 10V .
}(1;12-2)7 Output Terminal FM Signal |1+ -10 to 10 V pefault0 116
Level Selection 2: 4 to 20mA ge:
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No.
(Addr. Name Description Values Page
Hex)
Multi-Function Analog 0:0to 10V .
I?fz‘gf Output Terminal AM Signal |1+ -10 to 10 V Default 0 116
Level Selection 2:4to 20 mA e
€ H5: MEMOBUS/Modbus Serial Communication
No.
(Addr. Name Description Values Page
Hex)
H5-01 Selects drive station node number (address) for MEMOBUS/Modbus Default: 1F (Hex)
(425) Drive Node Address terminals R+, R-, S+, S-. Cycle power for the setting to take effect. Min.: 0 -
<I> Max.: FF
0: 1200 bps
1: 2400 bps
2: 4800 bps
3: 9600 bps
H5-02 |Communication Speed 4: 19200 bps Default: 3 _
(426)  |Selection 5: 38400 bps Range: 0 to 8
6: 57600 bps
7: 76800 bps
8: 115200 bps
Cycle power for the setting to take effect.
0: No parity
H5-03 | Communication Parity 1: Even parity Default: 0 _
(427)  |Selection 2: Odd parity Range: 0 to 2
Cycle power for the setting to take effect.
0: Ramp to stop
H5-04 | Stopping Method after 1: Coast to stop Default: 3 _
(428) |Communication Error (CE) |2: Fast Stop Range: 0 to 3
3: Alarm only
L 0: Disabled .
H5-05 | Communication Fault 1: Enabled. If communication is lost for more than two seconds, a CE fault Defaul.t. ! -
(429)  |Detection Selection . Range: 0, 1
will occur.
H5-06 Set the wait time between receiving and sending data. Default: 5 ms
(42A) Drive Transmit Wait Time Min.: 5 -
Max.: 65
H5-07 . 0: Disabled. RTS is always on. Default: 1
(42B) RTS Control Selection 1: Enabled. RTS turns on only when sending. Range: 0, 1 B
H5-09 Sets the time required to detect a communications error. Default: 2.0 s
CE Detection Time Adjustment may be needed when networking several drives. Min.: 0.0 -
(435) .
Max.: 10.0
Unit Selection for 0: 0.1 V units .
436, |MEMOBUS/Modbus 111V units Default: 0 -
Register 0025H ge- v,
H5-11 | Communications ENTER 0: Drive requires an Enter command before accepting any changes to Default: 0
(43C)  |Function Selection parameter settings. Range: 0, 1 B
1: Parameter changes are activated immediately without the Enter command. 8¢ b
H5-12 |Run Command Method 0: FWD/Stop, REV/Stop Default: 0 _
(43D) |[Selection 1: Run/Stop, FWD/REV Range: 0, 1
<1> If this parameter is set to 0, the drive will be unable to respond to MEMOBUS/Modbus commands.
€ H6: Pulse Train Input
No.
(Addr. Name Description Values Page
Hex)
. . 0: Frequency reference .
HEQ e Tra o Teminal | piSECiock i pefwic0 |-
2: PID setpoint value ge:
He6-02 Sets the terminal RP input signal frequency that is equal to 100% of the value| Default: 1440 Hz
(42D) | Pulse Train Input Scaling selected in H6-01. Min.: 100 —
Max.: 32000
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No.
(Addr. Name Description Values Page
Hex)
H6-03 Sets the level of the value selected in H6-01 when a frequency with the value| Default: 100.0%
(42E)  |pulse Train Input Gain set in H6-02 is input. Min.: 0.0 -
Max.: 1000.0
H6-04 Sets the level of the value selected in H6-01 when 0 Hz is input. Default: 0.0%
(42F) | pulse Train Input Bias Min.: -100.0 -
Max.: 100.0
H6-05 Sets the pulse train input filter time constant. Default: 0.10 s
(430)  |Pulse Train Input Filter Time Min.: 0.00 -
Max.: 2.00
H6-08 | Pulse Train Input Minimum Sets the minimum frequency for the pulse train input to be detected. Enabled De_fa}llt: 0.5Hz
when H6-01 =0, 1, or 2. Min.: 0.1 -
(43F) | Frequency Max.: 1000.0
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B.8 L: Protection Function

L parameters provide protection to the drive and motor, including control during momentary power loss, Stall Prevention,
frequency detection, fault restarts, overtorque detection, and other types of hardware protection.

& L1: Motor Protection

No.
(Addr. Name Description Values Page
Hex)
0: Disabled
1: General purpose motor (standard fan cooled)
2: Drive dedicated motor with a speed range of 1:10
L1-01 |Motor Overload Protection |3: Vector motor with a speed range of 1:100 Default: 1 _
(480) |[Selection 6: General purpose motor (50 Hz) Range: 0 to 6
The drive may not be able to provide protection when using multiple motors,
evenifoverloadisenabledin L1-01. Set L1-01 to 0 and install separate thermal
relays to each motor.
L1-02 | Motor Overload Protection Sets the motor thermal overload protection (oL1) time. ]]\)/ﬁrflap})t:II .0 min B
(481) |Time Max.: 5.0
Sets operation when the motor temperature analog input (H3-02, H3-10, or
Motor Overheat Alarm H3-06 = E) exceeds the oH3 alarm level.
L1-03 |Operation Selection 0: Ramp to stop Default: 3 _
(482)  [(PTC input) 1: Coast to stop Range: 0 to 3
2: Fast Stop (decelerate to stop using the deceleration time in C1-09)
3: Alarm only (“oH3” will flash)
Sets stopping method when the motor temperature analog input (H3-02,
Motor Overheat Fault H3-10, or H3-06 = E) exceeds the oH4 fault level. .
L1-04 |Operation Selection 0: Ramb to sto Default: 1 _
(483)  |(PTC input) ’ CoaSIt) © Stog Range: 0 to 2
2: Fast Stop (decelerate to stop using the deceleration time in C1-09)
L1-05 |Motor Temperature Input Adjusts_ the filter for the motor temperature analog input (H3-02, H3-10, or Deffa.ult: 0.20 s
(484)  |Filter Time (PTC input) | 15-00 = E)- Min.: 0.00 -
p Max.: 10.00
L1-13 | Continuous Electrothermal (1) grlli;)lﬂeedd Default: 1 _
(46D) |Operation Selection 2 Enabled (RTC) Range: 0 to 2
€ L2: Momentary Power Loss Ride-Thru
No.
(Addr. Name Description Values Page
Hex)
0: Disabled. Drive trips on Uv1 fault when power is lost.
1: Recover within the time set in L2-02. Uv1 will be detected if power loss is
longer than L2-02. .
%}ég} %do;l;?éir}éggggnLoss 2: Recover as long as CPU has power. Uvl is not detected. gzlflalél,t'ozto 5 -
P 3: KEB deceleration for the time set to L2-02. ge:
4: KEB deceleration as long as CPU has power.
5: KEB deceleration to stop.
ide- 1 01 = . <I>
12-02 Momentary Power Loss Sets the Power Loss Ride-Thru time. Enabled only when L2-01 =1 or 3. Bﬁf,a}lg'o ) B
(486) |Ride-Thru Time Max.- 255 s
Sets the minimum wait time for residual motor voltage decay before the drive Default: <I>
L2-03 |Momentary Power Loss output reenergizes after performing Power Loss Ride-Thru. Mef 3}10'1 _
(487)  |Minimum Baseblock Time |Increasing the time set to L2-03 may help if overcurrent or overvoltage occur an' 50 S
during Speed Search or during DC Injection Braking. ax.:>.us
12-04 Momentary Power Loss Sets the time for the output voltage to return to the preset V/f pattern during |Default: <>
(488) Voltage Recovery Ramp Speed Search. Min.: 0.0 s -
Time Max.: 5.0 s
222 YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide




B.8 L: Protection Function

No.
(Addr. Name Description Values Page
Hex)
Sets the DC bus undervoltage trip level. Default: 190 Vdc
L2-05 |Undervoltage Detection <> <3> 3
(489) |Level (Uvl) Min.: 150 Vdc
Max.: 210 Vde <3~
L2-06 Sets the time required to decelerate from the speed when KEB was activated | Default: 0.00 s
( 48- A) KEB Deceleration Time to zero speed. Min.: 0.00 -
Max.: 6000.0 <4~
L2-07 Sets the time to accelerate to the frequency reference when momentary power | Default: 0.00 s
( 48_B) KEB Acceleration Time loss is over. If set to 0.0, the active acceleration time is used. Min.: 0.00 -
Max.: 6000.0 <4
. Sets the percentage of output frequency reduction at the beginning of Default: 100%
I(‘428_8§ g::;]tuency Gain at KEB deceleration when the KEB Ride-Thru function is started. Min.: 0 -
Reduction = (slip frequency before KEB) x L2-08 x 2 Max.: 300
12-10  [KEB Detection Time Sets the time to perform KEB Ride-Thru. I\D/Ie;flay})t: 50 ms B
(48E) |(Minimum KEB Time) Max.: 2000
Sets the desired value of the DC bus voltage during KEB Ride-Thru. Default: <&
L2-11 |DC Bus Voltage Setpoint [E1-01] x 1.22 _
(461)  |during KEB Min.: 150 Vdc
Max.: 400 Vdc <5~
0: Single Drive KEB Ride-Thru 1
L2-29 . 1: Single Drive KEB Ride-Thru 2 Default: 0
(475) KEB Method Selection 2: System KEB Ride-Thru 1 Range: 0 to 3 -
3: System KEB Ride-Thru 2

<1> Default setting is dependent on parameter 02-04, Drive Model Selection.

<2>
<3>
<4>

becomes 0.00 to 600.00 seconds.

<5>

Default setting is dependent on parameter E1-01, Input voltage Setting.

set the value below 1040 Vdc (overvoltage protection level).

Values shown are specific to 200 V class drives. Double the value for 400 V class drives. Multiply the value by 2.875 for 600 V class drives.
Setting range value is dependent on parameter C1-10, Accel/Decel Time Setting Units. When C1-10 = 0 (units of 0.01 seconds), the setting range

Values shown are specific to 200 V class drives. Double the value for 400 V class drives. Multiply the value by 2.875 for 600 V class drives, but

& L3: Stall Prevention

No.
(Addr. Name Description Values Page
Hex)
0: Disabled. o _
13-01 [Stall Prevention Selection i:3%ezn§;?:iggmose. Acceleration is paused as long as the current is above the Default: 1 116
(48F)  |during Acceleration 2: Intelligent. Accelerate in the shortest possible time without exceeding the Range: 0 to 2
L3-02 level.
01 = % 1 i . <I>
1302 |Stall Prevention Level Used when L3-01 =1 or 2. 100% is equal to the drive rated current. I\D/Ffa}lgt')/ 1
(490)  |during Acceleration 1. U7
Max.: 150% <~
13-03 | Stall Prevention Limit Sets Stall Prevention lower limit during acceleration when operating in the De_fa}llt: 50%
: . constant power range. Set as a percentage of drive rated current. Min.: 0 117
(491)  |during Acceleration Max.: 100
0: Disabled. Deceleration at the active deceleration rate. An ov fault may
occur.
1: General purpose. Deceleration is paused when the DC bus voltage exceeds
the Stall Prevention level.
L3-04 |Stall Prevention Selection |2: Intelligent. Decelerate as fast as possible while avoiding ov faults. Default: 1 117
(492)  |during Deceleration 3: Stall Prevention with braking resistor. Stall Prevention during deceleration | Range: 0 to 5
is enabled in coordination with dynamic braking.
4: Overexcitation Deceleration. Decelerates while increasing the motor flux.
5: Overexcitation Deceleration 2. Adjust the deceleration rate according to the
DC bus voltage.
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No.
(Addr. Name Description Values Page
Hex)
0: Disabled. Drive runs at a set frequency. A heavy load may cause speed loss.
13-05 |Stall Prevention Selection 11 s ;l)j.;cf(e)i;?; 1. Uses the deceleration time set to C1-02 while Stall Prevention Default: 1 118
(493) | during Run 2: Decel time 2. Uses the deceleration time set to C1-04 while Stall Prevention Range: 0 to 2
is performed.
_ : 0/ 1 4 . <I>
L3-06 |Stall Prevention Level Enabled when L3-05 is set to 1 or 2. 100% is equal to the drive rated current. 1]\)/12“13}113‘[6% 118
(494)  |during Run Max.: 150% <I
Enables or disables the ov suppression function, which allows the drive to
L3-11 |Overvoltage Suppression |change the output frequency as the load changes to prevent an ov fault. Default: 0 _
(4C7) |Function Selection 0: Disabled Range: 0, 1
1: Enabled
Sets the desired value for the DC bus voltage during overvoltage suppression | Default: 375 Vdc
L3-17 Target DC Bus Voltage for |and Stall Prevention during deceleration. <2> <3>
(462) Overvoltage Suppression Min.: 150 -
and Stall Prevention -
Max.: 400 5>
1320 |[DC Bus Voltage Adjustment (S)sgi‘t}é?tgégi?lr;;(irégli%ﬁn for KEB Ride-Thru, Stall Prevention, and 1]\)/Ieilf;a_u})t:010.00 B
(465) | Gain Max.: 5.00
Sets the proportional gain used to calculate the deceleration rate during KEB | Default: 1.00
L3-21 Accel/Dgcel Rate Ride-Thru, ov suppression function, and Stall Prevention during deceleration | Min.: 0.10 -
(466) |Calculation Gain PP g
(L3-04 =2). Max.: 10.00
. . 0: Sets the Stall Prevention level set in L3-04 that is used throughout the entire
Automatic Reduction .
L3-23 Selection for Stall frequency range. Default: 0 _
(4FD) Prevention during Run 1: Automatic Stall Prevention level reduction in the constant output range. The | Range: 0, 1
v uring Ku lower limit value is 40% of L3-06.
: . <> <5>
13-24 | Motor Acceleration Time for SStc(:)ts Il;et }tllemn? ;xeii(liggl tt(“)r :ciglecrate the uncoupled motor at rated torque from ll\j/le'féllolti)01 B
(46E) |Inertia Calculations P q Y. mn: 9. §
Max: 10.000 s
L3-25 Sets the ratio between the motor and machine inertia. Default: 1.0
(46F) Load Inertia Ratio Min.: 1.0 -
Max.: 1000.0
- When DC bus capacitors have been added externally, be sure to add those | Default: 0 uF
I(jg%? égd;tclﬁgisl DC Bus values to the internal capacitor table for proper DC bus calculations. Min: 0 -
P Max: 65000
L3-27 St.all Prevention Detection gglsl t}l)l;:es::rrlﬁigl‘;le current must exceed the Stall Prevention level to activate Egrflapg: 50 ms B
(456) | Time Max.: 5000
<1> Upper limit is dependent on parameter L8-38, Frequency Reduction Selection.

<2>
<3>

Default setting is dependent on parameter E1-01, Input voltage Setting.

set the value below 1040 Vdc (overvoltage protection level).

<4>
<5>

Parameter value changes automatically if E2-11 is manually changed or changed by Auto-Tuning.
Default setting is dependent on parameter 02-04, Drive Model Selection.

Values shown are specific to 200 V class drives. Double the value for 400 V class drives. Multiply the value by 2.875 for 600 V class drives, but

€ L4: Speed Detection

No.

(Addr. Name Description Values Page
Hex)

14-01 |Speed Agreement Detection h‘;—_(l):ll Elet:s ;he3 ffq;ency detection level for digital output functions 1]\)/[?1?-11%:00.0 Hz B
(499) | Level e Max. 400.0

14-02  |Speed Agreement Detection L4-02 sets the hysteresis or allowable margin for speed detection. 1]\)/[eilfla}lg:oz.o B
(49A) | Width Max.: 20.0

14-03  |Speed Agreement Detection hé—_(l)% EICt:S tllge {Tq}lsen%/ detection level for digital output functions Egrfla}lﬁoodoon -
(49B) |Level (+/-) T Max.: 400.0

224 YASKAWA ELECTRIC TOEP YAIP1U 01C YASKAWA AC Drive - P1000 Quick Start Guide



B.8 L: Protection Function

No.
(Addr. Name Description Values Page
Hex)
L4-04 |Speed Agreement Detection L4-04 sets the hysteresis or allowable margin for speed detection. De;fa}llt: 2.0
' Min.: 0.0 -
(49C) |Width (+/-) Max.- 20.0
L4-05 |Frequency Reference Loss |0: Stop. Drive stops when the frequency reference is lost. Default: 0 B
(49D) |[Detection Selection 1: Run. Drive runs at a reduced speed when the frequency reference is lost. |Range: 0, 1
L4-06 |Frequency Reference at Sets the percentage of the frequency reference that the drive should run with De;fa}llt: 80.0%
(4C2)  |Reference Loss when the frequency reference is lost. Min.: 0.0 -
Max.: 100.0
L4-07 |Speed Agreement Detection |0: No detection during baseblock. Default: 0 _
(470)  |[Selection 1: Detection always enabled. Range: 0, 1
@ L5: Fault Restart
No.
(Addr. Name Description Values Page
Hex)
Sets the number of times the drive may attempt to restart after the following | Default: 0
L5-01  |Number of Auto Restart faults occur: GF, LF, oC, ov, PF, rH, 11, oL1, oL2, oL3, oL4, STo, Uvl. Min.: 0 -
(49E) | Attempts .
Max.: 10
L5-02 | Auto Restart Fault Output |0: Fault output not active. Default: 0 _
(49F) | Operation Selection 1: Fault output active during restart attempt. Range: 0, 1
L5-04 Sets the amount of time to wait between performing fault restarts. Default: 10.0 s
(46-C) Fault Reset Interval Time Min.: 0.5 -
Max.: 600.0
0: Continuously attempt to restart while incrementing restart counter only at
L5-05 |Fault Reset Operation a successful restart (same as F7 and G7). Default: 0 B
(467)  |[Selection 1: Attempt to restart with the interval time set in L5-04 and increment the  |Range: 0, 1
restart counter with each attempt (same as V7).
€ L6: Torque Detection
No.
(Addr. Name Description Values Page
Hex)
0: Disabled
1: oL3 detection only active during speed agree, operation continues after
detection
2: 0L3 detection always active during run, operation continues after detection
3: oL3 detection only active during speed agree, output shuts down on an oL.3
fault
4: oL3 detection always active during run, output shuts down on an oL3 fault
Torque Detection 5: UL3 detection only active during speed agree, operation continues after .
L6-01 : X Default: 0
(4A1) Selection 1 detection Range: 0 to 12 -
6: UL3 detection always active during run, operation continues after detection e
7: UL3 detection only active during speed agree, output shuts down on an oL.3
fault
8: UL3 detection always active during run, output shuts down on an oL3 fault
9: UL6 Alarm at Speed Agree
10: UL6 Alarm during Run
11: UL6 Fault at Speed Agree
12: UL6 Fault during Run
L6-02 Torque Detection Sets the overtorque and undertorque detection level. Default: 15%
(4A2) Level 1 Min.: 0 -
Max.: 300
L6-03 Torque Detection Sets the time an overtorque or undertorque condition must exist to trigger | Default: 10.0 s
(4A3) Time 1 torque detection 1. Min.: 0.0 -
Max.: 10.0
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No.
(Addr. Name Description Values Page
Hex)
0: Disabled
1: oL4 detection only active during speed agree, operation continues after
detection
2: oL4 detection always active during run, operation continues after detection
3: oL4 detection only active during speed agree, output shuts down on an oL4
L6-04 Torque Detection fault Default: 0
(4A4) Selection 2 4: oL4 detection always active during run, output shuts down on an oL4 fault Ranee: 0 to 8 -
5: UL4 detection only active during speed agree, operation continues after ge:
detection
6: UL4 detection always active during run, operation continues after detection
7: UL4 detection only active during speed agree, output shuts down on an oL4
fault
8: UL4 detection always active during run, output shuts down on an oL4 fault
L6-05 Torque Detection Sets the overtorque and undertorque detection level. Default: 150%
\ Level 2 Min.: 0 -
(4A5) Max.: 300
L6-06 Torque Detection Sets the time an overtorque or undertorque condition must exist to trigger | Default: 0.1 s
(4A6) Time 2 torque detection 2. Min.: 01(()) o -
ax.: 10.
L6-13 | Motor Underload Protection Sfi:ts the motor underload protection (UL6) based on motor load. Default: 0
(62E) | Selection (1) ]1\3/1356 ffrequency enalg)]le Range: 0, 1 -
: Max frequency enable ’
L6-14 Motor Underload Protection | Sets the UL6 detection level at minimum frequency by percentage of drive | Default: 15%
(62F) Level at Minimum rated current. Min.: 0 -
Frequency Max.: 300
€ L8: Drive Protection
No.
(Addr. Name Description Values Page
Hex)
Internal Dynamic Braking |0: Resistor overheat protection disabled .
(]:S&%l) Resistor Protection 1: Resistor overheat protection enabled E;ﬁ‘;‘él.tbo . _
Selection (ERF type) T
1.8-02 An overheat alarm occurs when heatsink temperature exceeds the L8-02 level. | Default: <>
@ AE) Overheat Alarm Level Min.: 50 °C -
Max.: 150 °C
0: Ramp to stop. A fault is triggered.
1: Coast to stop. A fault is triggered.
L8-03 |Overheat Pre-Alarm 2: Fast Stop. Decelerate to stop using the deceleration time in C1-09. A fault | Default: 3 _
(4AF) |Operation Selection is triggered. Range: 0 to 4
3: Continue operation. An alarm is triggered.
4: Continue operation at reduced speed as set in L8-19.
Selects the detection of input current phase loss, power supply voltage
L8-05 |[Input Phase Loss Protection |imbalance, or main circuit electrolytic capacitor deterioration. Default: 1 _
(4B1) |Selection 0: Disabled Range: 0, 1
1: Enabled
0: Disabled
L8-07 |Output Phase Loss : . . Default: 1
(4B3) |Protection Selection 1: Enabled (triggered by a single phase loss) Range: 0 to 2 B
2: Enabled (triggered when two phases are lost)
L8-09 | Output Ground Fault 0: Disabled Default: 1 _
(4B5) |Detection Selection 1: Enabled Range: 0, 1
L8-10 |Heatsink Cooling Fan 0: During run only. Fan operates only during run for L8-11 seconds after stop. | Default: 0 _
(4B6) | Operation Selection 1: Fan always on. Cooling fan operates whenever the drive is powered up.  |Range: 0, 1
18-11 |Heatsink Cooling Fan Off Sets a delay time to shut off the cooling fan after the Run command is removed | Default: 60 s
: hen L8-10 = 0. Min.: 0 -
(4B7) |Delay Time w Max -
ax.: 300
L8-12 | Ambient Temperature Enter the ambient temperature. This value adjusts the oL2 detection level. B[e;rfla}ﬂtlzom °C -
(4B8)  |Setting Max - _5 0
L8-15 |oL2 Characteristics 0: No oL2 level reduction below 6 Hz. Default: 1 -
(4BB) |Selection at Low Speeds 1: oL2 level is reduced linearly below 6 Hz. It is halved at 0 Hz. Range: 0, 1
L8-18 |Software Current Limit 0: Disabled Default: 0 _
(4BE) |Selection 1: Enabled Range: 0, 1
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No.
(Addr. Name Description Values Page
Hex)
L8-19 |Frequency Reduction Rate Speciﬁ_es the frequency reference reduction gain at overheat pre-alarm when De;fa}llt: 0.8
(4BF) |during Overheat Pre-Alarm L8-03=4. Min.; 0.1 B
& Max.: 0.9
Determines drive response when a fault occurs with the internal cooling fan.
. . |0: Ramp to stop
L8-32 gﬁ%g@gﬁascaor ?n(i:gi?l?rléng 1: Coast to stop Default: 1 _
(4E2) S : PPy 2: Fast stop (Decelerate to stop using the deceleration time set to C1-09) Range: 0 to 4
election : A
3: Alarm only (“FAn” will flash)
4: Continue operation at reduced speed as set to L8-19.
0: IP00/Open-Chassis enclosure
L8-35 |Installation Method 1: Side-by-Side mounting Default: <2> <3> 3
(4EC) |Selection 2: IP20/NEMA Type 1 enclosure Range: 0 to 3
3: External heatsink installation
. 0: Disabled .
Ly |Gamenfreaseney - Enbed et o 11 Defmic2 |-
2: Enabled for the entire speed range ge:
18-40 |Carrier Frequenc Sets the time that the drive continues running with reduced carrier frequency | Default: 0.5 s
Sreq p . after the carrier reduction condition is gone. Setting 0.00 s disables the carrier | Min.: 0.00 -
(4F1)  |Reduction Off Delay Time S .
frequency reduction time. Max.: 2.00
. 0: Disabled .
L8-41 \High Current Alarm 1: Enabled. An alarm is triggered at output currents above 150% of drive rated Defaullt. 0 -
(4F2) |Selection current Range: 0, 1
L8-55 |Internal Braking Transistor |0: Disabled. Disable when using a regen converter or optional braking unit. |Default: 1 _
(45F)  |Protection 1: Protection enabled. Range: 0, 1
L8-93 |LSo Detection Time at Low |Sets the amount of time until baseblock is executed after detecting pull-out at ]I\)A?fla}lgzol s _
(73C)  |Speed low speed. Max.: 10.0
1894 |LSo Detection Level at Low Determines the detection level of pull-out at low speed. 11\)46;513}13: 3% -
(73D)  |Speed Max.: 10
18-95 |Average LSo Frequency at Sets the average number of times pull-out can occur at low speed. I\.a[?rfla}ﬂlt 10 times B
(73D)  |Low Speed Max.- 50
<1> Default setting is dependent on parameter 02-04, Drive Model Selection.
<2> Parameter setting value is not reset to the default value when the drive is initialized.
<3> Default setting is determined by the drive model:
Setting 2: Model code CIMR-PLI2A0004 to 2A0211, 4A0002 to 4A0165, and 5A0003 to 5A0242
Setting 0: Model code CIMR-PO2A0250 to 2A0415 and 4A0208 to 4A0675
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B.9 n: Special Adjustment

The n parameters adjust more advanced performance characteristics such as Hunting Prevention, High Slip Braking, and
Overexcitation Braking.

€ n1: Hunting Prevention

No.
(Addr. Name Description Values Page
Hex)
nl-01 | Hunting Prevention 0: Disabled Default: 1 _
(580) Selection 1: Enabled Range: 0, 1
- . . If the motor vibrates while lightly loaded, increase the gain by 0.1 until Default: 1.00
nl-02 | Hunting Prevention Gain vibration ceases. If the motor stalls, decrease the gain by 0.1 until the stalling | Min.: 0.00 -
g
(581) |Setting ceases. Max.: 2.50
i i i . <I>
n1-03 | Hunting Prevention Time Sets the time constant used for Hunting Prevention. ]]\)/Ffa}lg. B
(582) |Constant M:}’( Sg(‘)sms
. . . Sets the gain used for Hunting Prevention. If set to 0, the gain set to n1-02 is | Default: 0.00
nl-05 | Hunting Prevention Gain used for operation in reverse. Min.: 0.00 -
(530) [while in Reverse Max.: 2.50
<I> Default setting is dependent on parameter 02-04, Drive Model Selection.
€ n3: High Slip Braking (HSB) and Overexcitation Braking
No.
(Addr. Name Description Values Page
Hex)
3-01 High-Slip Braking Sets the output frequency reduction step width for when the drive stops the |Default: 5%
Deceleration Frequenc motor using HSB. Set as a percentage of the maximum output frequency. Min.: 1 -
(588) > q y g >. SC p £ I
Width Increase this setting if overvoltage occurs during HSB. Max.: 20
.. . . <I>
n3-02 | High-Slip Braking Current Sets the current limit during HSB as a percentage of the motor rated current. ll\j/lilfla-llllt{)oty B
(589) | Limit Max.: 200%
Sets the time the drive will run with minimum frequency (E1-09) at the end Default: 1.0's
n3-03  |High-Slip Braking Dwell of deceleration. Min.: 0’0 ’ B
(58A) |[Time at Stop If this time is set too low, the machine inertia can cause the motor to rotate Max.- 10.0
slightly after HSB. o
. . . Sets the time required for an HSB overload fault (0L7) to occur when the drive | Default: 40 s
?53 é(lf);; ?;r%llé'Sllp Braking Overload output frequency does not change during an HSB stop. This parameter does |Min.: 30 —
not typically require adjustment. Max.: 1200
03-13 ngrexcitation Deceleration (ngs_ 8ge:g23n applied to the V/f pattern during Overexcitation Deceleration 1]\)/Ieilf;a'ullt:010.10 B
(531)  |Gain ' Max.: 1.40
High Frequency Injection | 0: Disabled .
n3-14 during Overexcitation 1: Enabled Defaul‘t. 0 -
(532) . Range: 0, 1
Deceleration
321 | High-Slip Suppression Sets output current level at which the drive will start reducing the Default: 100%
n>- gh-5Hp Supp overexcitation gain in order to prevent a too high motor slip during Min.: 0 -
(579)  |Current Level " . .
Overexcitation Deceleration. Set as a percentage of the drive rated current. |Max.: 150
n3-23 | Overexcitation Operation (1) Egzgi:g gz};’&lh‘iﬁeggggg forward Default: 0 3
(57B)  |Selection 2: Enabled only when in reverse Range: 0 to 2

<1> Default setting is dependent on parameter L.8-38, Frequency Reduction Selection.
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B.10 o: Operator-Related Settings

The o parameters set up the digital operator displays.

€ o1: Digital Operator Display Selection

No.
(Addr. Name Description Values Page
Hex)
01-01 . ) ) Selects the content of the last monitor that is shown when scrolling through | Defaylt: 106
(500)  |Drive Mode Unit Monitor | Drive Mode display. Enter the last three digits of the monitor parameter (Monitor U1-06) _
Selection number to be displayed: UO-O0. Range: 104 to 809
1: Frequency reference (U1-01)
01-02 . . 2: Direction
(501) gser Monitor Selection after 3: Output frequency (U1-02) Eefaullt:ll _
ower Up 4: Output current (U1-03) ange: 1105
5: User-selected monitor (set by 01-01)
Sets the units the drive should use to display the frequency reference and motor
speed monitors.
01-03  |Digital Operator Display 0: 0.01 Hz Default: 0 _
(502) |[Selection 1: 0.01% (100% = E1-04) Range: 0 to 3
2: r/min (calculated using the number of motor poles setting in E2-04)
3: User-selected units (set by 01-09, 01-10 and 01-11)
01-05
(0504) Default: 3
LCD Contrast Control Sets the contrast of the LCD operator. Min.: 0 -
Max.: 5
<2>
Selects the monitors displayed on the second and third lines of the digital
01-06  |[User Monitor Selection operator display. Default: 0 _
(517) |Mode 0: 3 Monitor Sequential (displays the next two sequential monitors) Range: 0, 1
1: 3 Monitor Selectable (set by 01-07 and 01-08)
Selects the monitor that is shown in the second line.
01-07  |Second Line Monitor Enter the last three digits of the monitor parameter number to be displayed: |pefault: 102
(518) |Selection UuO-0O0. For example, set "403" to display monitor parameter U4-03. Range: 101 to 799 -
Note: Parameter is effective only when 01-06 is set to 1.
Selects the monitor that is shown in the third line.
01-08 | Third Line Monitor Enter the last three digits of the monitor parameter number to be displayed: |pefault: 103
(519) |Selection U0O-0O0. For example, set "403" to display monitor parameter U4-03. Range: 101 to 799 -
Note: Parameter is effective only when 01-06 is set to 1.
Sets unit display for the frequency reference parameters and frequency related
monitors when 01-03 = 3.
0: WC (Inch of water)
1: PSI (Pounds per square inch)
2: GPM (Gallons per minute)
3: F (Degrees Fahrenheit)
4: CFM (Cubic feet per minute)
5: CMH (Cubic meters per hour)
6: LPH (Liters per hour) .
01-09  [Frequency Reference 7: LPS (Liters per second) Egrflalél-tbzti 15: 24 _
(51C) |Display Units 8: Bar (Bar) 25 e e
9: Pa (Pascal)
10: C (Degrees Celsius)
11: Mtr (Meters)
12: Ft (Feet)
13: LPM (Liters per minute)
14: CMM (Cubic meters per minute)
15: “Hg (inches of mercury)
24: Custom units (determined by 01-13 to 01-15)
25: None
01-10 | User-Set Display Units These settings define the display values when 01-03 is set to 3. Default: <>
(520) Maximum Value 01-10 sets the display value that is equal to the maximum output frequency. Range: 1 to 60000 N
- X ol-11 sets the position of the decimal position.
ol-11  [User-Set Display Units Default: <> _
(521)  |Decimal Display Range: 0 to 3
0l-13 Frequency Reference and | Sets the first character of the customer-specified unit display when 01-03 is Default: 41
Frequency Related Monitor |set to 3 and 01-09 is set to 24. . -
(3105) C - Range: 30 to 7A
ustom Units 1
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No.
(Addr. Name Description Values Page
Hex)
ol-14 Frequency Reference and | Sets the second character of the customer-specified unit display when 01-03 Default: 41
Frequency Related Monitor |is set to 3 and 01-09 is set to 24. > -
(31006) . Range: 30 to 7A
Custom Units 2
o0l-15 Frequency Reference and | Sets the third character of the customer-specified unit display when 01-03 is Default: 41
Frequency Related Monitor |set to 3 and 01-09 is set to 24. o -
(3107) . Range: 30 to 7A
Custom Units 3
<1> Default setting is dependent on parameter 01-03, Digital Operator Display Selection.
<2> Available in drive software versions PRG: 8503 and later.
€ 02: Digital Operator Keypad Functions
No.
(Addr. Name Description Values Page
Hex)
02-01 |LO/RE Key Function 0: Disabled Default: 1 _
(505)  |[Selection 1: Enabled. LO/RE key switches between LOCAL and REMOTE operation. | Range: 0, 1
02-02 |STOP Key Function 0: Disabled. STOP key is disabled in REMOTE operation. Default: 1 _
(506)  |[Selection 1: Enabled. STOP key is always enabled. Range: 0, 1
0: No change.
02-03 | User Parameter Default 1: Set defaults. Saves parameter settings as default values for a User Default: 0
(507) |Value Initialization. . Range: 0 to 2 B
2: Clear all. Clears the default settings that have been saved for a User e
Initialization.
02-04 Enter the drive model. Setting required only if installing a new control board. | Default:
(508) Drive Model Selection Determined by -
drive capacity
0: ENTER key must be pressed to enter a frequency reference. .
02-05 | Frequency Reference 1: ENTER key is not required. The frequency reference can be adjusted using Defaul.t. 0 -
(509) |Setting Method Selection Range: 0, 1
the up and down arrow keys only.
02-06 Operation Selection when |0: The drive continues operating if the digital operator is disconnected. Default: 1
Digital Operator is 1: An oPr fault is triggered and the motor coasts to stop. wt -
(50A) . Range: 0, 1
Disconnected
02-07 | Motor Direction at Power g.hli:sog\e,\vr:rrgeter requires assigning drive operation to the digital operator. Default: 0 B
(527)  |Up when Using Operator : Range: 0, 1
1: Reverse
When running during a power loss, the Run command is issued via the digital
02-20 operator and the Run state is saved to the EEPROM.
(81E) |Operator RUN Save at When power is restored, the Run command is automatically applied if the | Default: 0 _
Power Loss LOCAL/REMOTE or FREF conditions have not changed in the drive. Range: 0, 1
0: Disabled
1: Enabled
€ 03: Copy Function
No.
r. ame escription alues age
(Add N D ipti Val Pag
Hex)
0: No action
03-01 1: Read parameters from the drive, saving them onto the digital operator. Default: 0
(515) Copy Function Selection 2: Copy parameters from the digital operator, writing them to the drive. Ran lé_ 0103 -
3: Verify parameter settings on the drive to check if they match the data saved ge:
on the operator.
03-02 . 0: Read operation prohibited Default: 0
(516) Copy Allowed Selection 1: Read operation allowed Range: 0, 1 B
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€ o04: Maintenance Monitor Settings

No.
(Addr. Name Description Values Page
Hex)
04-01  |Cumulative Operation Time Sets the value for the cumulative operation time of the drive in units of 10 h. ll\j/ﬁrt;a}lgz 0 -
(50B) | Setting Max.: 9999
04-02  [Cumulative Operation Time |0: Logs power-on time Default: 0 _
(50C) |Selection 1: Logs operation time when the drive output is active (output operation time). | Range: 0, 1
04-03 | Cooling Fan Operation Time Sets the value of the fan operation time monitor U4-03 in units of 10 h. 1]\)4?11;3}13: 0 -
(50E) |Setting Max.- 9999
04-05 | Capacitor Maintenance Sets the value of the Maintenance Monitor for the capacitors. See U4-05 to | Default: 0%
P check when the capacitors may need to be replaced. Min.: 0 -
(51D)  |[Setting .
Max.: 150
Sets the value of the Maintenance Monitor for the soft charge bypass relay. |Default: 0%
4-07  |DC Bus Pre-Ch, Rel ;
(()523) Maintl::flatfcee Sea:gfleg €18y 1 See U4-06 to check when the bypass relay may need to be replaced. ﬁ;r}l{()l s -
04-09 Sets the value of the Maintenance Monitor for the IGBTs. See U4-07 for IGBT | Default: 0%
(525) IGBT Maintenance Setting |replacement times. Min.: 0 -
Max.: 150
0: U2-00 and U3-0O0 monitor data is not reset when the drive is initialized
04-11 U2. U3 Initialization (A1-03). ) ) S Default: 0 _
(510) ’ 1: U2-00 and U3-0O0 monitor data is reset when the drive is initialized ~ |Range: 0, 1
(A1-03).
0412 0: U4-10 and U4-11 monitor data is not reset when the drive is initialized Default: 0
(512) kWh Monitor Initialization |(A1-03). Range: 0 1 -
1: U4-10 and U4-11 monitor data is reset when the drive is initialized (A1-03). ge- b
0: Number of Run commands counter is not reset when the drive is initialized
04-13  [Number of Run Commands |(A1-03). Default: 0 _
(528) |Counter Initialization 1: Number of Run commands counter is reset when the drive is initialized |Range: 0, 1
(A1-03).
Sets the current date and time for the Real-Time Clock.
04-17 . T-- Default: 0
(3100) Set/Reset Real-Time Clock 1- Set Range: 0 to 2 86
2: Reset
Sets the time display format. .
(()g i%()) Time Display Format 0: 12-hour gzrljaglg-t.() 01 _
1: 24-hour T
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4 S1: Dynamic Noise Control Function

No.
(Addr. Name Description Values Page
Hex)
S1-01  [Dynamic Audible Noise 0: Disabled Default: 0 _
(3200) | Control Function Selection |1: Enabled Range: 0, 1
S1-02 Sets the rate at which the output voltage will be reduced as a percentage of the | Default: 50.0%
Voltage Reduction Rate V/f pattern when operating with no load. Min.: 50.0 -
(3201) .
Max.: 100.0
S1-03 Sets the level when the drive should start restoring the voltage as a percentage | Default: 20.0%
(3202) Voltage Restoration Level |of the drive rated torque. Min.: 0.0 -
Max.: 90.0
Sets the level at which voltage restoration for the V/f pattern is complete as a Default: 50.0%
S1-04 |Voltage Restoration percentage of the drive rated torque. If the output torque rises above the value Min.: S1-03 +°1 0.0 _
(3203) |Complete Level of S1-04, then the voltage will be controlled in a manner specified by the V/f Max . 100.0 :
pattern setting. - ’
S1-05 | Voltage Restoration Sets the level of sensitivity of the output torque and LPF time constants for |Default: 1.000 s
(3204) Sensitgivit Time Constant the voltage reduction rate. The level of sensitivity can be adjusted in Min.: 0.000 —
y accordance with the load response. Max.: 3.000
S1-06 | Voltage Restoration Time Sets the voltage restoration time constant if an impact load is added. II\DA?If;a.ug:O%(())SO ] B
(3205) |Constant at Impact Max.- 1.000
S1-07 | Output Phase Loss Level for Reduces the output phase loss level when Dynamic Noise Control is active. Dc;fa'ult: 100.0%
(323C) |Dynamic Noise Control Min.: 10.0 h
yn Max.: 100.0
€ S2: Programmable Run Timers
No.
(Addr. Name Description Values Page
Hex)
$2-01 | Sequence Timer 1 Start Sets the start time for timer 1. The value must be set less than or equal to S2-02. ]]\D/I?rflaugo :(Z)%:OO B
(3206) | Time Max.: 24:00 <>
$2-02 Sets the stop time for timer 1. The value must be set greater than or equal to |Default: 00:00
(32_07) Sequence Timer 1 Stop Time|S2-01. Min.: 00:00 3
Max.: 24:00 </
Sets the days for which sequence timer 1 is active.
0: Timer disabled
1: Daily
2: Mon - Fri
3: Sat - Sun
S2-03  |Sequence Timer 1 Day 4: Monday Default: 0 B
(3208) |Selection 5: Tuesday Range: 0 to 10
6: Wednesday
7: Thursday
8: Friday
9: Saturday
10: Sunday 10: Sunday
Sets the action that occurs when sequence timers 1 is active.
S2-04 Sequence Timer 1 Selection 0: Digital output only Default: 0 _
(3209) q 1: Run Range: 0 to 2
2: Run - PI disable
Selects the frequency reference source used for running the drive when
sequence timer 1 is active (only applicable when S2-04 is set to 1 or 2).
0: Operator (d1-01)
1: Operator (d1-02)
S2-05 |Sequence Timer 1 Reference |2: Operator (d1-03) Default: 0 _
(320A) |Source 3: Operator (d1-04) Range: 0 to 7
4: Terminals
5: Serial communication
6: Option card
7: Pulse input
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No.
(Addr. Name Description Values Page
Hex)
$2-06 | Sequence Timer 2 Start Sets the start time for timer 2. The value must be set less than or equal to S2-07. I\D/Ieiflau%)to %% 00
(3208) | Time Max.: 24:00 <>
$2-07 Sets the stop time for timer 2. The value must be set greater than or equal to | Default: 00:00
(320C) Sequence Timer 2 Stop Time | S2-06. Min.: 00:00 -
Max.: 24:00 <>
Sets the days for which sequence timer 2 is active.
0: Timer disabled
1: Daily
2: Mon - Fri
3: Sat - Sun
S2-08 [Sequence Timer 2 Day 4: Monday Default: 0 _
(320D) |Selection 5: Tuesday Range: 0 to 10
6: Wednesday
7: Thursday
8: Friday
9: Saturday
10: Sunday
Sets the action that occurs when sequence timer 2 is active.
S2-09 Sequence Timer 2 Selection 0: Digital output only Default: 0 _
(320E) q 1: Run Range: 0 to 2
2: Run - PI disable
Selects the frequency reference source used for running the drive when
sequence timer 2 is active (only applicable when S2-09 is set to 1 or 2).
0: Operator (d1-01)
1: Operator (d1-02)
S2-10  [Sequence Timer 2 Reference |2: Operator (d1-03) Default: 0 _
(320F) |[Source 3: Operator (d1-04) Range: 0to 7
4: Terminals
5: Serial communication
6: Option card
7: Pulse input
$2-11 | Sequence Timer 3 Start Sets the start time for timer 3. The value must be set less than or equal to S2-12. B[elflau})to %% 00
(3210)  |Time Max.: 24:00 <>
$2-12 Sets the stop time for timer 3. The value must be set greater than or equal to | Default: 00:00
(3211) Sequence Timer 3 Stop Time | S2-11. Min.: 00:00 -
Max.: 24:00 </~
Sets the days for which sequence timer 3 is active.
0: Timer disabled
1: Daily
2: Mon - Fri
3: Sat - Sun
S2-13  [Sequence Timer 3 Day 4: Monday Default: 0
(3212) |Selection 5: Tuesday Range: 0 to 10 B
6: Wednesday
7: Thursday
8: Friday
9: Saturday
10: Sunday
Sets the action that occurs when sequence timer 3 is active.
S2-14 Sequence Timer 3 Selection 0: Digital output only Default: 0 _
(3213) ! 1: Run Range: 0 to 2
2: Run - PI disable
Selects the frequency reference source used for running the drive when
sequence timer 3 is active (only applicable when S2-14 is set to 1 or 2).
0: Operator (d1-01)
1: Operator (d1-02)
S2-15  [Sequence Timer 3 Reference |2: Operator (d1-03) Default: 0
(3214) |Source 3: Operator (d1-04) Range: 0 to 7 B
4: Terminals
5: Serial communication
6: Option card
7: Pulse input
$2-16 | Sequence Timer 4 Start Sets the start time for timer 4. The value must be set less than or equal to S2-17. B{elflau})to %% 00
(3215) | Time Max.: 24:00 <>
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No.
(Addr. Name Description Values Page
Hex)
$2-17 Sets the stop time for timer 4. The value must be set greater than or equal to | Default: 00:00
(32'1 6) Sequence Timer 4 Stop Time | S2-16. Min.: 00:00 -
Max.: 24:00 <>
Sets the days for which sequence timer 4 is active.
0: Timer disabled
1: Daily
2: Mon - Fri
3: Sat - Sun
S2-18 |Sequence Timer 4 Day 4: Monday Default: 0 _
(3217) |Selection 5: Tuesday Range: 0 to 10
6: Wednesday
7: Thursday
8: Friday
9: Saturday
10: Sunday
Sets the action that occurs when sequence timer 4 is active.
S2-19 . . |0: Digital output only Default: 0
(3218) Sequence Timer 4 Selection 1 Run Range: 0 to 2 —
2: Run - PI disable
Selects the frequency reference source used for running the drive when
sequence timer 4 is active (only applicable when S2-19 is set to 1 or 2).
0: Operator (d1-01)
1: Operator (d1-02)
S2-20  |Sequence Timer 4 Reference | 2: Operator (d1-03) Default: 0 _
(3219) |Source 3: Operator (d1-04) Range: 0 to 7
4: Terminals
5: Serial communication
6: Option card
7: Pulse input
<1> Setting the sequence timer start time to a higher value than the sequence timer stop time disables that sequence timer.
€ S3: Secondary PI (P12) Control
No.
(Addr. Name Description Values Page
Hex)
Determines when the secondary PI controller is enabled.
0: Disabled
S3-01 1: Always
(321A) |Secondary PI Enable 2: Drive running Default: 0 _
RUN Selection 3: Motor running Range: 0to 3
Note: Setting 3 does not run the motor at zero speed, baseblock, or in
DC injection.
S3-02 Sets the scale value of 100% PI input. Default: 10000
(321B)  |Secondary PI User Display Min.: 0 -
Max.: 60000
Sets the decimal place display for secondary PI units.
S3-03 0: No decimal places Default: 2
(321C) | Secondary PI Display Digits| 1: One decimal place Range: 0 to 3 —
2: Two decimal places ge:
3: Three decimal places
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No.
(Addr. Name Description Values Page
Hex)
Sets the units for the secondary PI control function.
0: Inch of water (WC)
1: Pounds per square inch (PSI)
2: Gallons per minute (GPM)
3: Degrees Fahrenheit (F)
4: Cubic feet per minute (CFM)
$3.04 5: Cubic meters per hour (CMH)
- . 6: Liters per hour (LPH) .
(321D) ggf:g?jgy PI Unit 7: Liters per second (LPS) Egﬁalél.tblti 15 -
8: Bar (Bar) e
9: Pascals (Pa)
10: Degrees Celsius (C)
11: Meters (Mtr) (Ft: Feet)
12: Liters per minute (LPM)
13: Cubic meters per minute (CMM)
14: No unit
15: Percentage (%)
S3-05 Sets the secondary PI controller target value. Default: 0.00 <>
(321E) | Secondary PI Setpoint Value Min.: 0.00 -
Max.: 600.00 <>
S3-06 . Sets the proportional gain of the secondary PI controller. A setting of 0.00 | Default: 1.00
(321F) |Secondary PI Proportional | disables P control. Min.: 0.00 _
Gain Setting Max.: 25.00
S3-07 S darv PL1 I Ti Sets the integral time for the secondary PI controller. A setting of 0.0 s disables | Default: 1.0 s
(3220) Secqn ary Pl Integral Time |integral control. Min.: 0.0 _
etting Max.: 360.0
S3-08 ... | Sets the maximum output possible from the integrator. Default: 100.0%
(3221) |Secondary PI Integral Limit Min.: 0.0 B
Setting Max.: 100.0
S3-09 Sets the maximum output possible from the secondary PI controller. Default: 100.0%
(3222) | Secondary PI Output Upper Min.: 0.0 _
Limit Max.: 100.0
S3-10 Sets the minimum output possible from the secondary PI controller. Default: 0.00%
(3223) |Secondary PI Output Lower Min.: -100.00 B
Limit Max.: 100.00
S3-11 Sets the secondary PI controller output direction.
(3224) |Secondary PI Output Level |0: Normal Outpuf (direct acting) Default: 0 _
Selection 1: Reverse Output (reverse acting) Range: 0, 1
S3-12 Selects the secondary PI controller output when disabled.
3205 : 0: No output (0%) Default: 0 _
() Secondary PI Disable Mode 1: Lower Limit (S3-10) Range: 0 to 2
2: Setpoint
S3-13 Sets thi dary PI low feedback detection level. . <r>
326, |Secondary PILow Feedback ets the secondary PI low feedback detection leve ?A?ﬁa}lg.o% 00 )
Detection Level Max - 600.00 <2
S3-14 Sets the secondary PI low feedback detection delay time in seconds. Default: 1.0 s
(3227) |Secondary PI Low Feedback Min.: 0.0 _
Detection Time Max .- 25.5
S3-15 . Sets the secondary PI high feedback detection level. Default: 100.00 <>
(3228) |Secondary PI High Min.: 0.00 _
Feedback Level Max.: 600.00 2~
S3-16 . Sets the secondary PI high feedback detection delay time in seconds. Default: 1.0 s
(3229) |Secondary PI High Min.: 0.0 B
Feedback Detection Time Max. " 2 55
S3-17 Selects when secondary PI controller low and high feedback detection are
(322A) |Secondary PI Feedback active. Default: 0 _
Detection Selection 0: Secondary PI enabled Range: 0, 1
1: Always
<1> Unit is determined by S3-04.
<2> Upper limit is S3-02, decimal placeholder is determined by S3-03.
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& S6: P1000 Protection

No.
(Addr. Name Description Values Page
Hex)
Default: 0.00 Hz
S6-01 Emergency Override Speed | Sets the speed command used in emergency override mode when S6-02 = 0. |Min.: 0.00 -
(3236)
Max.: 240.00
. Selects the emergency override speed source. .
S6-02 |Emergency Override . Default: 0
(3237) |Reference Selection 0: Use $6-01 Reference Range: 0, 1 h
1: Use Frequency Reference ge- b,
Default: 100.0%
(23'30(;7) g;lgﬁiihﬁfoeisléoéiﬁggfl for Reduces the output phase loss level when Dynamic Noise Control is active. |Min.: 10.0 -
Max.: 100.0
€ S7: Output Current Limit
No.
(Addr. Name Description Values Page
Hex)
S7-01 Sets the function to enable and disable the output current regulator. Default: 0
(324B) | Output Current Limit Select | 0: Disabled Ranee: 0. 1 -
<I> 1: Enabled ge: b,
égfé) Current Limit Sets the current limit. The value is internally limited to 300% of drive rated II\D/IeiIfla}lg:OO.O A _
<t> current. Max.: 1000.0
S7-10 Single Phase Foldback S'ets _the function to enable and disable the single-phase ripple regulator. Default: 1
(3250) Selection 0: Disabled Range: 0, 1 h
<> 1: Enabled ge- v
(8372_5111) Rinole Reeulator Setpoint Set as a percentage of the maximum amount of ripple allowed before the drive ﬁ?lfla}lgzo%'()% _
> PP g p will detect and input phase loss fault. Max. ; 2'00 0

<1> Auvailable in drive software versions PRG: 8503 and later.
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Enter data into the following parameters to tune the motor and drive for optimal performance.

€ T1: Induction Motor Auto-Tuning

No.
(Addr. Name Description Values Page
Hex)
. 2: Stationary Auto-Tuning for Line-to-Line Resistance .
T1-01 | Auto-Tuning Mode 3: Rotational Auto-Tuning for V/f Control (necessary for Energy Savings and Defaul't. 2 -
(701)  [Selection S Range: 2, 3
Speed Estimation Speed Search)
TL.0 Sets the motor rated power as specified on the motor nameplate. Default: <I>
(702) | Motor Rated Power Note:  Use the following formula to convert horsepower into kilowatts: | Min.: 0.00 kW -
1HP = 0.746 kW. Max.: 650.00 kW
Sets the motor rated voltage as specified on the motor nameplate. Default: 200.0 V
T1-03 <2>
(703) Motor Rated Voltage Min: 0.0 -
Max: 255.0 <%~
Sets the motor rated current as specified on the motor nameplate. Default: <>
T1-04 Min.: 10% of drive
(704) Motor Rated Current rated current -
Max.: 200% of
drive rated current
T1-05 Default: 60.0 Hz
Motor Base Frequency Sets the rated frequency of the motor as specified on the motor nameplate.  |Min.: 0.0 -
(705)
Max.: 400.0
T1-06 Sets the number of motor poles as specified on the motor nameplate. Default: 4
(706) Number of Motor Poles Min.: 2 -
Max.: 48
T1-07 Default: 1750 r/min
Motor Base Speed Sets the rated speed of the motor as specified on the motor nameplate. Min.: 0 -
(707) :
Max.: 24000
Sets the iron loss for determining the Energy Saving coefficient. Default: 14 W <3
T1-11 Motor Iron Loss The value is set to E2-10 (motor iron loss) set when the power is cycled. If Mﬁ? a}lo' B
(70B) T1-02 is changed, a default value appropriate for the motor capacity that was Mm“~ 65535
entered will appear. ax.:

<1> Default setting is dependent on parameter 02-04, Drive Model Selection.
<2> Values shown are specific to 200 V class drives. Double the value for 400 V class drives. Multiply the value by 2.875 for 600 V class drives.
<3> Default setting value differs depending on the motor code value and motor parameter settings.
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B.13 U: Monitors

Monitor parameters allow the user to view drive status, fault information, and other data concerning drive operation.

€ U1: Operation Status Monitors

No.
(Addr. Name Description AnaIEg O:Jtput Unit
Hex) eve
U(Lb(; 1 Frequency Reference Monitors the frequency reference. Display units are determined by 01-03. 10 V: Max frequency | 0.01 Hz
U(éll-l(;2 Output Frequency Displays the output frequency. Display units are determined by 01-03. 10 V: Max frequency | 0.01 Hz
U1-03 Output Current Displays the output current. 10 V: Drive rated <I> <>
(42) current
U1-04 Control Method 0: V/f Control No signal output _
(43) available
U(L'S(;6 Output Voltage Reference Displays the output voltage. 10 V: 200 Vrms <> 0.1 Vac
U071 pc Bus Vol Displays the DC bus vol . <> 1 Vd
(46) us Voltage isplays the us voltage. 10 V: 400 V c
U1-08 Output Power Displays the output power (this value is calculated internally). 10 V: Drive capacity <4>
47) (motor capacity) kW
Displays the input terminal status.
U1-10=00000000
-1 Digital input 1
(terminal S1 enabled)
1 Digital input 2
(terminal S2 enabled)
1 Digital input 3
(terminal S3 enabled)
Ul-10 . Digital input 4 No signal output _
(49) Input Terminal Status (terminal S4 enabled) available
1 Digital input 5
(terminal S5 enabled)
1 Digital input 6
(terminal S6 enabled)
1 Digital input 7
(terminal S7 enabled)
1 Digital input 8
(terminal S8 enabled)
Displays the output terminal status.
U1-11=00000000
L 1] | L—1 Muti-Function
Digital Output
(terminal MD-ME-MF)
Ul-11 1 Mum_ruondion No signal output
- : igita tput utpu
(4A) Output Terminal Status (t(leglminalul\/%u-MZ) availagble P B
Multi-Function
Digital Output
(terminal M3-M4)
O Not Used
1 Fault Relay
(terminal MA-MC closed
MA-MC open)
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No.
(Addr. Name Description Analog Output Unit
Hex) Level
Verifies the drive operation status.
U1-12=00000000
LL 1 During run
1 During zero-speed
1 During REV
Ul-12 . During fault reset No signal output _
(4B) Drive Status 1 signal input available
1 During speed agree
1 Drive ready
1 During alarm
detection
1 During fault detection
I{}E)S Terminal A1 Input Level Displays the signal level to analog input terminal A1. 10 V: 100% 0.1%
[{Alli? 1)4 Terminal A2 Input Level Displays the signal level to analog input terminal A2. 10 V: 100% 0.1%
Lgb 1)5 Terminal A3 Input Level Displays the signal level to analog input terminal A3. 10 V: 100% 0.1%
U(; 1) 6 g(l)ltgtplsltal::rquency after t]));s(}))}e_l(}g output frequency with ramp time and S-curves. Units determined 10 V: Max frequency | 0.01 Hz
Ul-18 PE Fault Parameter Displays the parameter number that caused the oPE02 operation error. No signal output _
61y |° u cte available
Displays the contents of a MEMOBUS/Modbus error.
U1-19=00000000
LL 1 CRC Error
1 Data Length Error
U1-19 |MEMOBUS/Modbus (O Not Used No signal output 3
(66) Error Code 1 Parity Error available
1 Overrun Error
1 Framing Error
1 Timed Out
O Not Used
[g;l-)2)4 Input Pulse Monitor Displays the frequency to pulse train input terminal RP. Determined by H6-02 1 Hz
Ul1-25 FLASH ID No signal output
(4D) Software Number (Flash) available -
Ul-26 ROM ID No signal output
(5B) Software No. (ROM) available -
Ul1-29 No signal output
(TAA) Software No. (PWM) PWM ID available -
U1-75 . . . . . No signal output
(851) Time-Hour/Minute Displays the current time (Hours and Minutes). available -
Ul1-76 . No signal output
(852) Date — Year Displays the current year. available -
Iggl 5-;)7 Date — Month/Day Displays the current date (Month and Date). i}%ﬁﬁﬁgl output -
Displays the current date of the week.
0: Sunday
1: Monday
U1-78 _ 2: Tuesday No signal output _
(854) |Date—Week Day 3: Wednesday available
4: Thursday
5: Friday
6: Saturday

<1> The number of decimal places in the parameter value depends on the drive model and the ND selection. This value has two decimal places (0.01
A) if the drive is set for a maximum applicable motor capacity up to and including 11 kW, and one decimal place (0.1 A) if the maximum applicable
motor capacity is higher than 11 kW.

<2> When reading the value of this monitor via MEMOBUS/Modbus, a value of 8192 is equal to 100% of the drive rated output current.
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<3> Values shown are specific to 200 V class drives. Double the value for 400 V class drives. Multiply the value by 2.875 for 600 V class drives.

<4> The display resolution depends on the ND selection. This value has two decimal places (0.01 kW) if the drive is set for a maximum applicable
motor capacity up to and including 11 kW, and one decimal place (0.1 kW) if the maximum applicable motor capacity is higher than 11 kW.

€ U2: Fault Trace

No.
(Addr. Name Description AnaIEg O:Jtput Unit
Hex) eve
U2-01 Displays the current fault. No signal output
(80) | Current Fault available -
U2-02 Previous Fault Displays the previous fault. No signal output _
(81) available
U2-03  |Frequency Reference at | Displays the frequency reference at the previous fault. No signal output 001 Hz
(82) Previous Fault available :
U2-04 |Output Frequency at Displays the output frequency at the previous fault. No signal output 001 Hz
(83) Previous Fault available )
U2-05 | Output Current at Previous | Displays the output current at the previous fault. No signal output <I> <>
(84) Fault available
U2-07 | Output Voltage at Displays the output voltage at the previous fault. No signal output 0.1 Vac
(86) Previous Fault available :
U2-08 |DC Bus Voltage at Displays the DC bus voltage at the previous fault. No signal output 1 Vde
(87) Previous Fault available
U2-09 | Output Power at Previous |Displays the output power at the previous fault. No signal output 0.1 kW
(88) Fault available ’
U2-11  |Input Terminal Status at | Displays the input terminal status at the previous fault. Displayed as in | No signal output _
(8A) Previous Fault Ul-10. available
U2-12 | Output Terminal Status at | Displays the output status at the previous fault. Displays the same status | No signal output _
(8B) Previous Fault displayed in Ul-11. available
U2-13 | Drive Operation Status at |Displays the operation status of the drive at the previous fault. Displays the | No signal output _
8C) Previous Fault same status displayed in U1-12. available
U2-14 | Cumulative Operation Displays the cumulative operation time at the previous fault. No signal output 1h
(8D) Time at Previous Fault available
Soft Starter Speed Displays the speed reference for the soft starter at the previous fault. .
U2-15 | R oference at Previous No signal cutput 0.01 Hz
(7E0) Fault available
U2-20 |Heatsink Temperature at |Displays the temperature of the heatsink when the most recent fault No signal output e
(8E) Previous Fault occurred. available
I(j72F'i; II\)/II“SE/?Z)I’I:E{ Eﬁ:%g?g)t Displays the temperature of the motor when the most recent fault occurred. g{%ﬁﬁﬁ? output 1°C
8%)-038(; ll:):&iYear at Previous Displays the year when the most recent fault occurred. i%ﬂﬁﬁil output -
U2-31 |Date Month and Day at . No signal output
(3009) | Previous Fault Displays the date and day when the most recent fault occurred. available -
U2-32 |TimeH dMinutes at | . - No signal output
(300A) P;gigouzulgaﬁﬁ tnutesa Displays the time when the most recent fault occurred. aV(;isllagbnlz outpu -
<1> The number of decimal places in the parameter value depends on the drive model and the ND selection. This value has two decimal places (0.01

A) if the drive is set for a maximum applicable motor capacity up to and including 11 kW, and one decimal place (0.1 A) if the maximum applicable
motor capacity is higher than 11 kW.

<>
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When reading the value of this monitor via MEMOBUS/Modbus, a value of 8192 is equal to 100% of the drive rated output current.
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€ U3: Fault History

No.
(Addr. Name Description Analog Output Unit
Level
Hex)
U3-01 to Displays the first to the fourth most recent faults.
U3-04 First to 4th Most Recent No signal output
(90 to 93 : _
Fault available
(800 to
803))
U3-05 to Displays the fifth to the tenth most recent faults.
U3-10 |5th to 10th Most Recent | After ten faults, data for the oldest fault is deleted. The most recent fault |No signal output _
(804 to | Fault appears in U3-01, with the next most recent fault appearing in U3-02. The | available
809) data is moved to the next monitor parameter each time a fault occurs.
U3-11to Displays the cumulative operation time when the first to the fourth most
U3-14 |Cumulative Operation recent faults occurred. No sienal output
(94 to 97 | Time at st to 4th Most ol P lh
(80A to |Recent Fault
80D))
U3-15to Cumulative Operation Displays the cumulative operation time when the fifth to the tenth most
U3-20 . P recent faults occurred. No signal output
Time at 5th to 10th Most : lh
(80E to available
Recent Fault
813)
U3-21 |Date Year at Most Recent | . No signal output
(300B) | Fault Displays the year when the most recent fault occurred. available -
U3-22 | Date Month and Day at . No signal output _
(300C)  |Most Recent Fault Displays the date and day when the most recent faults occurred. available
U3-23 | Time Hours and Minutes |- . No signal output
(300D) |at Most Recent Fault Displays the time when the most recent fault occurred. available -
8(3)6%4) E:zze;;uﬁ 2nd Most Displays the year when the second most recent fault occurred. g/(;isl;gbrigl output -
U3-25 |Date Month and Day at . No signal output
(300F) |2nd Most Recent Fault Displays the date and day when the second most recent fault occurred. available -
U3-26 | Time Hours and Minutes |. . No signal output
(3010) |at 2nd Most Recent Fault Displays the time when the second most recent fault occurred. available -
8%'1217) Egct:zg?;uﬁ 3rd Most Displays the year when the most third recent fault occurred. {a\lv(;islﬁ)nlzl output -
U3-28 | Date Month and Day at 3rd | 1. . No signal output
(3012) Mi)st Rgrclen? Ilf“aulta yator Displays the date and day when the third most recent fault occurred. av(;isllagbriz outpu -
U3-29 | Time Hours and Minutes . . . No signal output
(3013) |at 3rd Most Recent Fault Displays the time when the third most recent fault occurred. available -
U3-30 |Date Year at 4th Most . No signal output
(3014) |Recent Fault Displays the year when the fourth most recent fault occurred. available -
U3-31 |Date Month and Day at 4th | . No signal t
(3015) Me:):t Rglclenta II}aulta ya Displays the date and day when the fourth most recent fault occurred. av(;islla%)nlz outpu -
U3-32 | Time Hours and Minutes |. . No signal output
(3016 | at 4th Most Recent Fault Displays the time when the fourth most recent fault occurred. available -
U3-33 |Date Year at 5Sth Most . No signal output
(3017) |Recent Fault Displays the year when the fifth most recent fault occurred. available -
U3-34 | Date Month and Day at 5th | . No signal output _
(3018) | Most Recent Fault Displays the date and day when the fifth most recent fault occurred. available
U3-35 |Time Hours and Minutes |r. . No signal output
(3019) |at 5th Most Recent Fault Displays the time when the fifth most recent fault occurred. available -
(I3J (3) 3\6) E:zze;;uﬁ 6th Most Displays the year when the sixth most recent fault occurred. g/(;isl;gbrigl output -
U3-37  |Date Month and Day a 6th | . . No signal output
(301B) | Most Recent Fault Displays the date and day when the sixth most recent fault occurred. available -
U3-38 | Time Hours and Minutes |. . . No signal output
(301C)  |at 6th Most Recent Fault Displays the time when the most sixth recent fault occurred. available -
(28 133) Egct:zg?;uﬁ 7th Most Displays the year when the most seventh recent fault occurred. {a\lv(;islﬁ)nlzl output -
8(3)'1‘}50) &%[Setl\{{gggf gg.lll?ta yat7th Displays the date and day when the seventh most recent fault occurred. g/(;isl;gbrigl output -
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No.
(Addr. Name Description Analtgv(::;tput Unit
Hex)
U3-41 |Time Hours and Minutes | . . No signal output
(301F) |at 7th Moust Recent F;lult Displays the time when the seventh most recent fault occurred. avail a%)le utpu -
8%'2%2) Egﬁig?;ﬁt 8th Most Displays the year when the eighth most recent fault occurred. {:V(;isllagbnlzl output -
U3-43 | Date Month and Day 8th at | . . No signal output
(3021) Mi):t Rggenta Ilﬂlaulta yotha Displays the date and day when the eighth most recent fault occurred. aV(;islleﬁaIig oufpu -
U3-44 | Time Hours and Minutes | . : . No signal output
(3022) |at 8th Most Recent Fault Displays the time when the eighth most recent fault occurred. available -
8%’2‘25) ggzeegi?;ueﬁ 9th Most Displays the year when the ninth most recent fault occurred. i}%ﬁ;‘%ﬁgl output -
8%'216) 1]\)/[?;]\[/{22;2? ;(;Ef yat9th Displays the date and day when the ninth most recent fault occurred. {:V(;isllagbnlzl output -
U3-47 | Time Hours and Minutes | . . . No signal output
(3025) |at 9th Most Recent Fault Displays the time when the ninth most recent fault occurred. available -
U3-48 |Date Year at 10th Most . No signal output
(3026) |Recent Fault Displays the year when the tenth most recent fault occurred. available -
U3-49 | Date Month and Day at . No signal output
(3027) | 10th Most Recent Fault Displays the date and day when the tenth most recent fault occurred. available -
U3-50 |Time H d Minut . . No signal output
(3028) atl rln(g:th ls/}l;:talgece;:] utes Displays the time when the tenth most recent fault occurred. av(;isllagbnlz outpu -
€ U4: Maintenance Monitors
No.
(Addr. Name Description Analﬁgv(:rtput Unit
Hex)
Displays the cumulative operation time of the drive. The value for the
. . cumulative operation time counter can be reset in parameter 04-01. Use .
[gj-c())l %igleulatlve Operation parameter 04-02 to determine if the operation time should start as soon as g}zisl;gtﬁzl output l1h
the power is switched on or only while the Run command is present. The
maximum number displayed is 99999, after which the value is reset to 0.
Displays the number of times the Run command is entered. Reset the .
U(A;—S(;Z ggﬁggn%fs Run number of Run commands using parameter 04-13. This value will reset to aNV(;isllagt?lgl output 1 Time
0 and start counting again after reaching 65535.
. . Displays the cumulative operation time of the cooling fan. The default value .
U(g'%} %ﬁglemg Fan Operation for the fan operation time is reset in parameter 04-03. This value will reset gzzislﬁ)rizl output lh
to 0 and start counting again after reaching 99999.
Displays main cooling fan usage time as a percentage of its expected .
[%171;30)4 Cooling Fan Maintenance |performance life. Parameter 04-03 can be used to reset this monitor. Ezﬁﬁzl output 1%
Replace the fan when this monitor reaches 90%. v
Displays main circuit capacitor usage time as a percentage of their expected .
1?71_(?)5 Capacitor Maintenance performance life. Parameter 04-05 can be used to reset this monitor. {:(;islla%ﬁgl output 1%
Replace the capacitor when this monitor reaches 90%. v
Displays the soft charge bypass relay maintenance time as a percentage of
U4-06 | Soft Charge Bypass Relay |its estimated performance life. Parameter 04-07 can be used to reset this | No signal output 1%
(7D6)  |Maintenance monitor. available
Replace the soft charge bypass relay when this monitor reaches 90%.
Displays IGBT usage time as a percentage of the expected performance .
I(J;}Sg; IGBT Maintenance life. Parameter 04-09 can be used to reset this monitor. g{%ﬁﬁﬁgl output 1%
Replace the IGBT when this monitor reaches 90%.
U(g-s(;S Heatsink Temperature Displays the heatsink temperature. 10 V: 100 °C 1 °C
U4-09 LED Check Lights all segments of the LED to verify that the display is working No signal output _
(5E) properly. available
U4-10 . Monitors the drive output power. The value is shown as a 9-digit number |No signal output
(50) kWh, Lower 4 Digits displayed across two monitor parameters, U4-10 and U4-11. available 1kWh
Example:
U4-11 . 12345678.9 kWh is displayed as: No sienal output
(5D) kWh, Upper 5 Digits 82_%(1) ?324951?/[)(]\% ) avail agble P 1 MWh
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No.
(Addr. Name Description Analog Output Unit
H Level
ex)
U4-13 Displays the highest current value that occurred during run. No signal output 0.01 A
(7CF) Peak Hold Current available <>
U4-14 | Peak Hold Output Displays the output frequency when the current value shown in U4-13 No signal output
: 0.01 Hz
(7D0) | Frequency occurred. available
U4-16  [Motor Overload Estimate |Shows the value of the motor overload detection accumulator. 100% is 10 V: 100% 0.1%
(7D8)  [(oL1) equal to the oL1 detection level. : 0 e
Displays the source for the frequency reference as XY-nn.
X: indicates which reference is used:
1 = Reference 1 (b1-01)
2 = Reference 2 (b1-15)
Y-nn: indicates the reference source
0-01 = Digital operator .
UbLS - Erequeney Refrnce 101 g il A Noggmloupu |
1-02 = Analog (terminal A2)
1-03 = Analog (terminal A3)
2-02 to 17 = Multi-step speed (d1-02 to 17)
3-01 = MEMOBUS/Modbus communications
4-01 = Communication option card
5-01 = Pulse input
Frequency Reference from | Displays the frequency reference provided by MEMOBUS/Modbus .
Ud-19 | \IEMOBUS/Modbus | (decimal). No signal output 0.01%
(7DB) C available
omm.
U4-20 | Option Frequency Displays the frequency reference input by an option card (decimal). No signal output _
(7DC)  |Reference available
Displays the source for the Run command as XY-nn.
X: Indicates which Run source is used:
1 = Reference 1 (b1-02)
2 = Reference 2 (b1-16)
Y: Input power supply data
0 = Digital operator
1 = External terminals
3 = MEMOBUS/Modbus communications
4 = Communication option card
nn: Run command limit status data
U4-21  |Run Command Source 00: No limit status. No signal output _
(7DD)  |[Selection 01: Run command was left on when stopped in the PRG mode available
02: Run command was left on when switching from LOCAL to REMOTE
operation
03: Waiting for soft charge bypass contactor after power up (Uv or Uvl
flashes after 10 s)
04: Waiting for “Run command prohibited” time period to end
05: Fast Stop (digital input, digital operator)
06: b1-17 (Run command given at power-up)
07: During baseblock while coast to stop with timer
08: Frequency reference is below minimal reference during baseblock
09: Waiting for Enter command
MEMOBUS/Modbus Displays the drive control data set by MEMOBUS/Modbus .
U4-22 Communications communications register no. 0001H as a four-digit hexadecimal number. No signal output -
(7DE) available
Reference
U4-23  |Communication Option | Displays drive control data set by an option card as a four-digit hexadecimal | No signal output _
(7DF)  |Card Reference number. available
U4-32 Displays the motor temperature (NTC).
(7FB) Motor Temperature (NTC) | U4-32 will display “20 °C” when a multi-function analog input is not set |200 °C 1°C
for motor thermistor input (H1-OOO = 17H).
([{?);1347) l(i/l[i Iﬁlglrm Location Displays the module where the oH alarm occurred as a binary number. {:V(;islggblizl output -
8?);‘35 Eﬁ‘;;n'?ol rarm Location Displays the module where the FAn alarm occurred as a binary number. igislﬁﬁzl output -
U4-39  |voF Alarm Location . . No signal output
(1046)  |Monitor Displays the module where the voF alarm occurred as a binary number. available -
<1> When reading the value of this monitor via MEMOBUS/Modbus, a value of 8192 is equal to 100% of the drive rated output current.
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€ U5: PID Monitors

No.
(Addr. Name Description Analtg O:Jtput Unit
Hex) eve
Ué—}% 1 PID Feedback 1 Displays the PID feedback value. 10 V- 100% 0.911>%
U5-02 Displays the amount of PID input (deviation between PID setpoint and .
(63) PID Input feedback). 10 V: 100% 0.01%
U(Z;g3 PID Output Displays PID control output. 10 V- 100% 0.01%
- . Displ he PID int.
U(g 5%4 PID Setpoint isplays the FID setpoint 10 V: 100% 0.01%
Us-05 PID Differential Feedback Displilys the 2nd PID feedback value if differential feedback is used (H3- 10 V: 100% 0.01%
(7D2) a0 = 16).
U5-06 Displays the difference of both feedback values if differential feedback is
(7D3) PID Adjusted Feedback |used (U5-01 - U5-05). If differential feedback is not used, then U5-01 and |10 V: 100% 0.01%
U5-06 will be the same.
Displays the custom PI output. :
Us-14 PI Output 2 Upper 4 Digits | U5-14 shows the upper 4 digits while U5-15 shows the lower 4 digits. No signal output <1>
(86B) . available 2
Monitors are scaled by b5-43 and b5-44
Displays the custom PI output. .
I(J856_é§ PI Output 2 Lower 4 Digits | U5-14 shows the upper 4 digits while U5-15 shows the lower 4 digits. E/(;isllalgl)riil output O<9>1
Monitors are scaled by b5-43 and b5-44.
[(Jgséé; PI2 Setpoint Displays the secondary PI setpoint. Dependent upon S3-02 <3>
15856-l£§; PI2 Feedback Displays the secondary PI feedback value. Dependent upon S3-02 <3>
I(J857_(1))9 PI2 Input Displays the secondary PI input (deviation between PI target and feedback). | Dependent upon S3-02 <3>
16857-%? PI2 Output Displays the secondary PI control output. Dependent upon S3-02 <3>
83630(; Time Hr Min HHMM Displays the current time (Hours and Minutes). gz(;isliagbl}gl output 1
836311) Date Year Displays the current year. szislia%}gl output 1
886322) Date Mo Day MMDD Displays the current date (Month and Day). E{‘;ﬁ;gﬁil output 1
Displays the current date of the week.
0: Sunday
1: Monday
U5-33 2: Tuesday No signal output
(3003) |Date Week 000W 3: Wednesday available 1
4: Thursday
5: Friday
6: Saturday
H 0,
82'9999) PID Setpoint Command | Displays the PID Setpoint commanded by the source. E/Ziiﬁﬁ? output 0.911>A;
<1> Unit, range and resolution is determined by b5-20, b5-38, b5-39, and b5-46
<2> Unit is determined by b5-41
<3> Unit is determined by S3-04.
€ UG6: Operation Status Monitors
No.
r. ame escription ni
Add N Descripti Analog Output | it
Hex)
U6-01 | Motor Secondary Current |Displays the value of the motor secondary current (Iq). Motor rated 10 V: Motor secondary 0.1%
(51) (Ig) secondary current is 100%. rated current e
Note: Fault histories are not kept when CPF00, CPF01, CPF06, CPF24, oFA00, oFb00, oFC00, Uv1, Uv2, or Uv3 occur.
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Appendix: C

Standards Compliance

This appendix explains the guidelines and criteria for maintaining CE and UL standards.

C.1 EUROPEAN STANDARDS.........ccoiiiimmmrrrrr s ssssss s ssnes 246
C.2 UL AND CSA STANDARDS........tttrrrriiiinnsssrrr s aanes 254
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C.1 European Standards

C.1 European Standards

Figure C.1 CE Mark

The CE mark indicates compliance with European safety and environmental regulations. It is required for engaging in business
and commerce in Europe.

European standards include the Machinery Directive for machine manufacturers, the Low Voltage Directive for electronics
manufacturers, and the EMC guidelines for controlling noise.

This drive displays the CE mark based on the EMC guidelines and the Low Voltage Directive.

* Low Voltage Directive: 2014/35/EU

* EMC Guidelines: 2014/30/EU

Devices used in combination with this drive must also be CE certified and display the CE mark. When using drives displaying
the CE mark in combination with other devices, it is ultimately the responsibility of the user to ensure compliance with CE
standards. After setting up the device, verify that conditions meet European standards.

Note: 600 V class drives (models SO000OOMOMO) are not compliant with European Standards.

€ CE Low Voltage Directive Compliance
This drive has been tested according to European standard IEC/EN 61800-5-1:2007, and it fully complies with the Low Voltage
Directive.

To comply with the Low Voltage Directive, be sure to meet the following conditions when combining this drive with other
devices:

B Area of Use

Do not use drives in areas with pollution higher than degree 2 and overvoltage category 3 in accordance with IEC/EN 60664.

B Factory Recommended Branch Circuit Protection

Yaskawa recommends installing one of the following types of branch circuit protection to maintain compliance with UL508C.
Semiconductor protective type fuses are preferred. Alternate branch circuit protection devices are also listed in Table C.1.

NOTICE: If a fuse is blown or a Ground Fault Circuit Interrupter (GFCI) is tripped, check the wiring and the selection of peripheral devices
to identify the cause. Contact Yaskawa before restarting the drive or the peripheral devices if the cause cannot be identified.

Table C.1 Factory Recommended Drive Branch Circuit Protection

Fuse Type
Drive Model Manufacturer: Bussmann
Model Fuse Ampere Rating (A)
Three-Phase 200 V Class
2A0004 FWH-70B 70
2A0006 FWH-70B 70
2A0008 FWH-70B 70
2A0010 FWH-70B 70
2A0012 FWH-70B 70
2A0018 FWH-90B 90
2A0021 FWH-90B 90
2A0030 FWH-100B 100
2A0040 FWH-200B 200
2A0056 FWH-200B 200
2A0069 FWH-200B 200
2A0081 FWH-300A 300
2A0110 FWH-300A 300
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Fuse Type
Drive Model Manufacturer: Bussmann
Model Fuse Ampere Rating (A)
2A0138 FWH-350A 350
2A0169 FWH-400A 400
2A0211 FWH-400A 400
2A0250 FWH-600A 600
2A0312 FWH-700A 700
2A0360 FWH-800A 800
2A0415 FWH-1000A 1000
Three-Phase 400 V Class
4A0002 FWH-40B 40
4A0004 FWH-50B 50
4A0005 FWH-70B 70
4A0007 FWH-70B 70
4A0009 FWH-90B 90
4A0011 FWH-90B 90
4A0018 FWH-80B 80
4A0023 FWH-100B 100
4A0031 FWH-125B 125
4A0038 FWH-200B 200
4A0044 FWH-250A 250
4A0058 FWH-250A 250
4A0072 FWH-250A 250
4A0088 FWH-250A 250
4A0103 FWH-250A 250
4A0139 FWH-350A 350
4A0165 FWH-400A 400
4A0208 FWH-500A 500
4A0250 FWH-600A 600
4A0296 FWH-700A 700
4A0362 FWH-800A 800
4A0414 FWH-800A 800
4A0515 FWH-1000A 1000
4A0675 FWH-1200A 1200
4A0930 FWH-1200A 1200
4A1200 FWH-1600A 1600
Three-Phase 600 V Class
5A0003 <> FWP-50B 50
5A0004 <> FWP-50B 50
5A0006 </~ FWP-60B 60
5A0009 <> FWP-60B 60
5A0011 </~ FWP-70B 70
5A0017 <> FWP-100B 100
5A0022 </~ FWP-100B 100
5A0027 <> FWP-125A 125
5A0032 <> FWP-125A 125
5A0041 <1~ FWP-175A 175
5A0052 <> FWP-175A 175
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Fuse Type
Drive Model Manufacturer: Bussmann
Model Fuse Ampere Rating (A)
5A0062 <1~ FWP-250A 250
5A0077 <I> FWP-250A 250
5A0099 </~ FWP-250A 250
5A0125 <I> FWP-350A 350
5A0145 <I> FWP-350A 350
5A0192 </~ FWP-600A 600
5A0242 <I> FWP-600A 600

<1> 600 V class drives are not compliant with European Standards.

B Guarding Against Harmful Materials

When installing IP00/Open Type enclosure drives, use an enclosure that prevents foreign material from entering the drive
from above or below.

B Grounding

The drive is designed to be used in T-N (grounded neutral point) networks. If installing the drive in other types of grounded
systems, contact your Yaskawa representative for instructions.

€ EMC Guidelines Compliance
This drive is tested according to European standards IEC/EN 61800-3: 2004.
B EMC Filter Installation

The following conditions must be met to ensure continued compliance with guidelines. Refer to EMC Filters on page 251
for EMC filter selection.
Installation Method

Verify the following installation conditions to ensure that other devices and machinery used in combination with this drive
also comply with EMC guidelines.

Install an EMC noise filter to the input side specified by Yaskawa for compliance with European standards.
Place the drive and EMC noise filter in the same enclosure.

Use braided shield cable for the drive and motor wiring, or run the wiring through a metal conduit.

Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.

hON=

A —Drive D — Metal conduit

B — 10 m max cable length between E — Ground wire should be as short as
drive and motor possible.

C — Motor

Figure C.2 Installation Method

5. Make sure the protective earthing conductor complies with technical standards and local safety regulations.
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WARNING! Electrical Shock Hazard. Because the leakage current exceeds 3.5 mA in models 4A0414 to 4A1200, IEC/EN
61800-5-1 states that either the power supply must be automatically disconnected in case of discontinuity of the protective earthing
conductor, or a protective earthing conductor with a cross-section of at least 10 mm? (Cu) or 16 mm? (Al) must be used. Failure to

comply may result in death or serious injury.

A — Braided shield cable C — Cable clamp (conductive)
B — Metal panel
Figure C.3 Ground Area

6. Connect a DC link choke to minimize harmonic distortion.
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Three-Phase 200 V / 400 V Class

D
I
[3—L[2—(1
/
K
L = i B E
= =
@ 2 & o
O
J + +
/1 A\
=
| B

A — Make sure the ground wire is G —Motor

grounded H - Cable shield ground
B - Grounding surface (remove any | — Cable clamp

paint or sealant) J — Ground plate (scrape off any
C — Metal plate visible paint)
D — Enclosure panel K - EMC noise filter
E — Drive
F — Motor cable (braided shield cable,

max. 10 m)

Figure C.4 EMC Filter and Drive Installation for CE Compliance (Three-Phase 200 V / 400 V Class)
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B EMC Filters
Install the drive with the EMC filters listed in Table C.2 to comply with the EN61800-3 requirements.
Table C.2 EN61800-3 Filters

Filter Data (Manufacturer: Schaffner)
Drive Model . Dimensions . .
Type Rated Current (A) Weight (Ib) [W x D x H] (in) Y x X (in) Figure
Three-Phase 200 V Class
2A0004
2A0006 FS5972-10-07 10 2.6 5.6 x1.8x13.0 4.5x12.3
2A0008
2A0010
FS5972-18-07 18 2.9 5.6 x1.8x13.0 4.5x%x12.3
2A0012 |
2A0018
2A0021 FS5972-35-07 35 4.6 8.1 x2.0x14.0 6.9 x13.2
2A0030
2A0040
FS5972-60-07 60 8.8 9.3 x2.6x16.1 8.1x154
2A0056
2A0069
FS5972-100-35 100 7.5 3.5x59x13.0 2.6 x 10.0
2A0081
2A0110
FS5972-170-40 170 13.2 4.7%x6.7x17.8 4.0x14.4 2
2A0138
2A0169
FS5972-250-37 250 25.8 5.1x9.5x%x24.0 3.5%x19.6
2A0211
2A0250
FS5972-410-99 410 23.1 102 x4.5%x15.2 9.3 x4.7
2A0312 3
2A0360
FS5972-600-99 600 243 102 x 5.3 x15.2 9.3 x4.7
2A0415
Three-Phase 400 V Class
4A0002
4A0004
FS5972-10-07 10 2.7 5.6x1.8x13.0 45x12.3
4A0005
4A0007
4A0009
FS5972-18-07 18 2.9 5.6 x1.8x13.0 4.5x12.3
4A0011 |
4A0018
4A0023 FS5972-35-07 35 4.6 8.1 x2.0x14.0 6.9 x13.2
4A0031
4A0038
4A0044 FS5972-60-07 60 8.8 9.3 x2.6x16.1 8.0x154
4A0058
4A0072
FS5972-100-35 100 16.5 3.5%x59x%x13.0 2.6 x 10.0
4A0088
4A0103 5
4A0139 FS5972-170-35 170 10.4 4.7%x6.7x17.8 4.0 x 14.4
4A0165
4A0208 FS5972-250-37 250 25.8 5.1x9.5x%x24.0 3.5%x19.6
4A0250
4A0296 FS5972-410-99 410 23.1 10.2 x4.5x15.2 9.3x47
4A0362 3
4A0414
FS5972-600-99 600 243 10.2 x 5.3 x15.2 9.3 x4.7
4A0515
4A0675 FS5972-800-99 800 69.4 11.8 x 6.3 x 28.2 10.8 x 8.3
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Filter Data (Manufacturer: Schaffner)
Drive Model . Dimensions . .
Type Rated Current (A) Weight (Ib) [W x D x H] (in) Y x X (in) Figure
4A0930 FS5972-600-99 <I> 600 243 10.2 x 5.3 x15.2 9.3 x47
4A1200 FS5972-800-99 <I> 800 69.4 11.8 x 6.3 x 28.2 10.8 x 8.3
<I1> Connect two of the same filters in parallel.
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Figure C.5 EMC Filter Dimensions

B DC Link Chokes for IEC/EN 61000-3-2 Compliance
Table C.3 DC Link Chokes for Harmonic Reduction

DC Link Chokes

Drive Model
Model Rating
200 V Three-Phase Units
2A0004 54 A
UZDA-B :
2A0006 8 mH
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DC Link Chokes

Drive Model =
Model Rating
400 V Three-Phase Units
4A0002 32 A
UZDA-B ;
4A0004 28 mH

Note: DC link chokes are not required for other models to comply with EMC.
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C.2 UL and CSA Standards

C.2 UL and CSA Standards

€ UL Standards Compliance

The UL/cUL mark applies to products in the United States and Canada. It indicates that UL has performed product testing and
evaluation, and determined that their stringent standards for product safety have been met. For a product to receive UL
certification, all components inside that product must also receive UL certification.

C US
LISTED

Figure C.6 UL/cUL Mark

This drive is tested in accordance with UL standard UL508C and complies with UL requirements. The conditions described
below must be met to maintain compliance when using this drive in combination with other equipment:

B Installation Area

Do not install the drive to an area greater than pollution degree 2 (UL standard).

B Main Circuit Terminal Wiring

Yaskawa recommends using closed-loop crimp terminals on all drive models. To maintain UL/cUL approval, UL Listed
closed-loop crimp terminals are specifically required when wiring the drive main circuit terminals on models 2A0110 to
2A0415,4A0058 to 4A1200, and 5SA0041 to 5A0242. Use only the tools recommended by the terminal manufacturer for
crimping. Refer to Closed-Loop Crimp Terminal Size on page 254 for closed-loop crimp terminal recommendations.

Closed-Loop Crimp Terminal Recommendations

To maintain UL/cUL approval, UL Listed closed-loop crimp terminals are specifically required when wiring the drive main
circuit terminals on models 2A0110 to 2A0415, 4A0058 to 4A1200, and 5SA0041 to 5A0242. Use only the tools recommended
by the terminal manufacturer for crimping. Yaskawa recommends crimp terminals made by JST and Tokyo DIP (or equivalent)
for the insulation cap. Table C.4 matches the wire gauges and terminal screw sizes with Yaskawa-recommended crimp
terminals, tools, and insulation caps. Refer to the appropriate Wire Gauge and Torque Specifications table for the wire gauge
and screw size for your drive model. Place orders with a Yaskawa representative or the Yaskawa sales department.

Wire gauge values shown in bold italic are the recommended values. Refer to local codes for proper selections.

Table C.4 Closed-Loop Crimp Terminal Size

Wire Gauge (AWG, kcmil) Crimp Tool Insulation
Drive Model Screw |  Terminal Cap Model | Code <>
R/L1, S/L2, T/L3 | U/T1, VIT2, W/T3 | Size Model Machine No. Die Jaw No
Number :
200 V Class

2A0004 14 R2-4 TP-003 100-054-028
2A0006

12 M4 YA-4 AD-900
2A0008 R5.5-4 TP-005 100-054-029
2A0010 10

14 4 R2-4 TP-003 100-054-028

2A0012 12 12 M4 YA-4 AD-900

m R5.5-4 TP-005 100-054-029

- 14 R2-4 TP-003 100-054-028

2A0018 12 M4 YA-4 AD-900

0 R5.5-4 TP-005 100-054-029

12
2A0021 7 M4 R5.5-4 YA-4 AD-900 TP-005 100-054-029

10 R5.5-4 AD-900 TP-005 100-054-029
2A0030 8 M4 8-4 YA-4 AD-901 TP-008 100-054-031

6 14-NK4 AD-902 TP-014 100-054-033
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Wire Gauge (AWG, kcmil) Cri Tool
Drive Model Screw Terminal ér;?u:\:gggl Code <>
R/L1, S/L2, T/L3 | U/T1, VIT2, W/T3 | Size Model Machine No. Die Jaw No
Number .
2A0040 8 v 8-4 VAL AD-901 TP-008 100-054-031
6 14-NK4 AD-902 TP-014 100-054-033
AQ056 6 M6 R14-6 VAS AD-952 TP-014 100-051-261
4 R22-6 AD-953 TP-022 100-051-262
2A0069 4 s R22-8 VA AD-953 TP-022 100-051-263
3 R38-8 AD-954 TP-038 100-051-264
3
2A0081 P M8 R38-8 YA-5 AD-954 TP-038 100-051-264
3
2 R38-8 YA-5 AD-954 TP-038 100-051-264
2A0110 1 MS
10 R60-8 YA-5 AD-955 TP-060 100-051-265
1 R38-10 TD-321 100-061-114
’ TP-060
1/0 R60-10 YF-1 TD-311 100-051-266
2A0138 M10
YET-300-1 D323
2/0 70-10 D31 TP-080 100-054-036
2/0 - 70-10 TD-323, TP-080 100-054-036
3/0 80-10 YF-1 TD-312 100-051-267
2A0169 M10
YET-300-1 D324
40 R100-10 D31 TP-100 100-051-269
1/0 % 2P R60-10 Ak TP-060 100-051-266
240211 MI0 VER300-1 s
2/0 x 2P 70-10 TD312 TP-080 100-054-036
TD-323,
3/0 x 2P 80-L12 D312 TP-080 100-051-558
4/0 x 2P 100-L12 VE-1 i TP-100 100-051-560
2A0250 MI2 YET-300-1
- 250 x 2P 150-L12 TP-150 100-051-562
350 ~ TD-325,
R150-12 TD-313 TP-150 100-051-273
300
TD-323,
3/0 x 2P 3/0 x 2P 80-L12 TDA1S TP-080 100-051-558
40 % 2P 4/0 x 2P 100-L12 YF-1 TD-324, TP-100 100-051-560
2A0312 MI12 YET-300-1 TD-312
250 x 2P TD-325,
0020 150-L12 TD313 TP-150 100-051-562
TD-324,
4/0 x 2P 4/0 x 2P 100-L12 D315 TP-100 100-051-560
250 x 2P 250 x 2P i
150-L12 TD-325, TP-150 100-051-562
300 x 2P VE-1 TD-313
2A0360 350 < 2P M12 180L12 YET-300-1 D327, P20 100-066-688
400 x 2P 200-L12 TD-314 100-051-564
500 x 2P TD-328
325-12 ] TP-325 100-051-277
600 600 x 2P TD-315
250 x 2P - i
150-L12 TD-325, TP-150 100-051-562
300 x 2P 300 x 2P TD-313
350 x 2P 350 x 2P 180-L12 YF-1 TD-327 100-066-688
2A0415 MI12 g TP-200
400 x 2P 200-L12 YET-300-1 TD-314 100-051-564
500 x 2P TD-328,
002D 325-12 D318 TP-325 100-051-277
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Wire Gauge (AWG, kcmil) i Tool
Screw Tg::n'?r?al Insulation 1
Drive Model : Cap Model <1>
RIL1, S/L2, TIL3 | UIT1, VIT2, W/T3 | Size Model Machine No. |  Die Jaw Po (LD
Number :
400 V Class
4A0002 14 R2-4 TP-003 100-054-028
4A0004 )
4A0005 M4 YA-4 AD-900
4A0007 R5.5-4 TP-005 100-054-029
4A0009 10
14 14 R2-4 TP-003 100-054-028
4A0011 12 12 M4 YA-4 AD-900
" R5.5-4 TP-005 100-054-029
12
0 R5.5-4 AD-900 TP-005 100-054-029
4A0018 M4 YA-4
8 8-4 AD-901 TP-008 100-054-031
6 14-NK4 AD-902 TP-014 100-054-033
10 R5.5-4 AD-900 TP-005 100-054-029
4A0023 8 M4 8-4 YA-4 AD-901 TP-008 100-054-031
6 14-NK4 AD-902 TP-014 100-054-033
- 10 R5.5-5 AD-900 TP-005 100-054-030
4A0031 8 M5 R8-5 YA-4 AD-901 TP-008 100-054-032
6 R14-5 AD-902 TP-014 100-054-034
8 8 R8-5 AD-901 TP-008 100-054-032
4A0038 M5 YA-4
6 6 R14-5 AD-902 TP-014 100-054-034
6 R14-6 AD-952 TP-014 100-051-261
4A0044 M6 YA-5
4 R22-6 AD-953 TP-022 100-051-262
6 R14-8 AD-952 TP-014 100-054-035
4A0058 M8 YA-5
4 R22-8 AD-953 TP-022 100-051-263
4 R22-8 AD-953 TP-022 100-051-263
4A0072 M8 YA-5
3 R38-8 AD-954 TP-038 100-051-264
3
2 R38-8 AD-954 TP-038 100-051-264
4A0088 : M8 YA-5
1/0 R60-8 AD-955 TP-060 100-051-265
2
R38-8 AD-954 TP-038 100-051-264
4A0103 1 1 M8 YA-5
10 1/0 R60-8 AD-955 TP-060 100-051-265
TD-321,
1/0 R60-10 TD311 TP-060 100-051-266
2/0 2/0 70-10 YF-1 TD-323 100-054-036
4A0139 M10 J TP-080
30 3/0 80-10 YET-300-1 TD-312 100-051-267
TD-324,
4/0 R100-10 TDA1 TP-100 100-051-269
TD-323,
3/0 80-10 VEL D31 TP-080 100-051-267
4A0165 M10
YET-300-1 TD-324,
4/0 R100-10 DAL TP-100 100-051-269
2% 2P TD-224,
Toop 38-L10 D313 TP-038 100-051-556
3/0 x 2P 80-L10 [l TP-080 100-051-557
4A0208 M10 YF-1
4 100-1 YET-150-1 TD-228, { 1 1.2
/0 R100-10 D14 TP-100 00-051-269
250 TD-229,
00 R150-10 D15 TP-150 100-051-272
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Wire Gauge (AWG, kcmil) Cri Tool
Drive Model Screw Terminal ér;?u:\:gggl Code <>
R/L1, S/L2, T/L3 | U/T1, VIT2, W/T3 | Size Model Machine No. Die Jaw No
Number :
1 x2p - 38-L10 P TP-038 100-051-556
3/0 x 2P 80-L10 - TP-080 100-051-557
YF-1
4/0 % 2P 100-L10 YET-150-1 o TP-100 100-051-559
4A0250 250 2P M10 150-L10 TD-229, TP-150 100-051-561
300 R150-10 TD-215 TP-150 100-051-272
350 180-10 D327, P20 100-066-687
400 200-10 VF-1 TD-314 100-051-563
500 YET-300-1 TD-328
p— 325-10 - TP-325 100-051-565
3/0 x 2P 80-L12 mas TP-080 100-051-558
4/0 x 2P 100-L12 [l <s TP-100 100-051-560
250 2P ]
150-L12 Do TP-150 100-051-562
300 x 2P YF-1 -
4A0296 MI2 YET-300-1
- 350 x 2P 180-L12 100-066-688
350 - 180-12 A TP-200 100-066-689
400 R200-12 100-051-275
500 TD-328,
o 325-12 . TP-325 100-051-277
3/0 x 2P 80-L12 [ TP-080 100-051-558
4/0 % 2P 100-L12 i TP-100 100-051-560
250 2P TD-325,
AA362 T M2 150-L12 RGN o Th TP-150 100-051-562
350 x 2P 180-L12 TD-327, P20 100-066-688
400 x 2P 200-L12 TD-314 ) 100-051-564
500 TD-328,
o 32512 TD-328 TP-325 100-051-277
4/0 x 2P 100-L12 e TP-100 100-051-560
YF-1
a0 250> 2P e 150-L12 YET-300-1 TD-325, TP-150 100-051-562
300 x 2P TD-313
3/0 % 4P 3/0 x 4P 80-L12 3B TP-080 100-051-558
4/0 x 4P 4/0 x 4P 100-L12 YF-1 TD-324, TP-100 100-051-560
4A0515 Mi12 YET-300-1 TD-312
250 x 4P TD-325,
ST 150-L12 a5 TP-150 100-051-562
4/0 x 4P 100-L12 i TP-100 100-051-560
YF-1
Lo 250 x 4P MI2 YET-300-1 TD-325,
150-L12 TP-150 100-051-562
300 x 4P TD313
3/0 x 8P 80-L12 s TP-080 100-051-558
4/0x 8P 100-L12 YE-1 TD-324, TP-100 100-051-560
4A0930 MI12 YET-300-1 TD-312
250 x 8P TD-325,
o0 s 150-L12 . TP-150 100-051-562
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Wire Gauge (AWG, kcmil) i Tool
Screw Tgrr:n'?r?al izl ol 1
Drive Model : Cap Model S
R/L1, S/L2, T/L3 | U/T1, VIT2, W/T3 | Size Model Machine No. Die Jaw pNo Code
Number :
4/0 x 8P 100-L12 D3 TP-100 100-051-560
YF-1 -
GRLILD 250 x 8P Mi2 YET-300-1 TD325
150-L12 ’ TP-150 100-051-562
300 x 8P TD-313

<I> Codes refer to a set of three crimp terminals and three insulation caps. Prepare input and output wiring using two sets for each connection.
Example 1: Models with 300 kemil for both input and output require one set for input terminals and one set for output terminals, so the user should
order two sets of [100-051-272].
Example 2: Models with 4/0 AWG x 2P for both input and output require two sets for input terminals and two sets for output terminals, so the user
should order four sets of [100-051-560].

Note:

Input Fuse Installation

Yaskawa recommends installing one of the following types of branch circuit protection to maintain compliance with UL508C.
Semiconductor protective type fuses are preferred. Alternate branch circuit protection devices are also listed in Table C.5.

Table C.5 Factory Recommended AC Drive Branch Circuit Protection (Normal Duty)

Use crimp insulated terminals or insulated shrink tubing for wiring connections. Wires should have a continuous maximum allowable
temperature of 75 °C 600 Vac UL-approved vinyl-sheathed insulation.

. q : Bussman Semi-
orveModel | OutputFower | AC e it | M ampa"® | Tme beay usg | MEloan” | conduer Fuse
Amps Ampere) <4>
200 V Class
2A0004 0.75 3.9 15 6.25 10 FWH-70B (70)
2A0006 1-1.5 7.3 15 12 20 FWH-70B (70)
2A0008 2 8.8 15 15 25 FWH-70B (70)
2A0010 3 10.8 20 17.5 30 FWH-70B (70)
2A0012 3 13.9 25 20 40 FWH-70B (70)
2A0018 5 18.5 35 30 50 FWH-90B (90)
2A0021 7.5 24 45 40 70 FWH-90B (90)
2A0030 10 37 60 60 110 FWH-100B (100)
2A0040 15 52 100 90 150 FWH-200B (200)
2A0056 20 68 125 110 200 FWH-200B (200)
2A0069 25 80 150 125 225 FWH-200B (200)
2A0081 30 96 175 150 275 FWH-300A (300)
2A0110 40 111 200 175 300 FWH-300A (300)
2A0138 50 136 250 225 400 FWH-350A (350)
2A0169 60 164 300 250 450 FWH-400A (400)
2A0211 75 200 400 350 600 FWH-400A (400)
2A0250 100 271 500 450 800 FWH-600A (600)
2A0312 125 324 600 500 800 FWH-700A (700)
2A0360 150 394 700 600 1000 <5~ FWH-800A (800)
2A0415 175 471 900 800 1400 <5> FWH-1000A (1000)
400 V Class
4A0002 1 2.1 15 3.5 6 FWH-40B (40)
4A0004 2 4.3 15 7.5 12 FWH-50B (50)
4A0005 3 5.9 15 10 17.5 FWH-70B (70)
4A0007 3 8.1 15 12 20 FWH-70B (70)
4A0009 5 9.4 15 15 25 FWH-90B (90)
4A0011 7.5 14 25 20 40 FWH-90B (90)
4A0018 10 20 40 35 60 FWH-80B (80)
4A0023 15 24 45 40 70 FWH-100B (100)
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Bussman Semi-

ot | odTvr | g | PSR oty o Vet SRR
ps Ampere) <%
4A0031 20 38 75 60 110 FWH-125B (125)
4A0038 25 44 75 75 125 FWH-200B (200)
4A0044 30 52 100 90 150 FWH-250A (250)
4A0058 40 58 100 100 150 FWH-250A (250)
4A0072 50 71 125 110 200 FWH-250A (250)
4A0088 60 86 150 150 250 FWH-250A (250)
4A0103 75 105 200 175 300 FWH-250A (250)
4A0139 100 142 250 225 400 FWH-350A (350)
4A0165 125 170 300 250 500 FWH-400A (400)
4A0208 150 207 400 350 600 FWH-500A (500)
4A0250 200 248 450 400 700 FWH-600A (600)
4A0296 250 300 600 500 800 FWH-700A (700)
4A0362 300 346 600 600 1000 <5> FWH-800A (800)
4A0414 350 410 800 700 1200 <5~ FWH-800A (800)
4A0515 400 - 450 465 900 800 1350 <> FWH-1000A (1000)
4A0675 500 - 600 657 1200 1100 <%~ 1800 <%~ FWH-1200A (1200)
4A0930 700 - 800 922 ) FWH-1200A (1200)
Not Applicable
4A1200 900 - 1000 1158 FWH-1600A (1600)
600 V Class
5A0003 3.6 15 6.25 10 FWP-50B (50)
5A0004 3 5.1 15 8 15 FWP-50B (50)
5A0006 5 8.3 15 12 20 FWP-60B (60)
5A0009 7.5 12 20 20 35 FWP-60B (60)
SA0011 10 16 30 25 45 FWP-70B (70)
5A0017 15 23 40 40 60 FWP-100B (100)
5A0022 20 31 60 50 90 FWP-100B (100)
5A0027 25 38 75 60 110 FWP-125A (125)
5A0032 30 45 75 75 125 FWP-125A (125)
5A0041 40 44 75 75 125 FWP-175A (175)
5A0052 50 54 100 90 150 FWP-175A (175)
5A0062 60 66 125 110 175 FWP-250A (250)
SA0077 75 80 150 125 225 FWP-250A (250)
5A0099 100 108 175 175 300 FWP-250A (250)
5A0125 125 129 225 225 350 FWP-350A (350)
5A0145 150 158 300 275 450 FWP-350A (350)
5A0192 200 228 400 350 600 FWP-600A (600)
5A0242 250 263 500 450 700 FWP-600A (600)
<1> Maximum MCCB Rating is 15 A, or 200 % of drive input current rating, whichever is larger. MCCB voltage rating must be 600 VAC or greater.
<2> Maximum Time Delay fuse is 175% of drive input current rating. This covers any Class CC, J or T class fuse.
<3> Maximum Non-time Delay fuse is 300% of drive input current rating. This covers any CC, J or T class fuse.
<4> When using semiconductor fuses, Bussman FWH and FWP are required for UL compliance. Select FWH for 200 V Class and 400 V Class models
and FWP fuses for 600 V models.
<5> Class L fuse is also approved for this rating.
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C.2 UL and CSA Standards

B Low Voltage Wiring for Control Circuit Terminals

Wire low voltage wires with NEC Class 1 circuit conductors. Refer to national state or local codes for wiring. The external
power supply shall be a UL listed Class 2 power supply source or equivalent only.

Table C.6 Control Circuit Terminal Power Supply

Input / Output Terminal Signal Power Supply Specifications
Digital inputs S1 to S8, SC Use the internal LVLC power supply of the drive. Use class
2 for external power supply.
Analog inputs / outputs 1V, Al, A2, A3, AC, AM, FM Use the internal LVLC power supply of the drive. Use class
2 for external power supply.

W Drive Short Circuit Rating

The drive is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical Amperes, 240 Vac
maximum (200 V Class), 480 Vac maximum (400 V Class), and 600 Vac maximum (600 V Class) when protected by Bussmann
Type FWH or FWP fuses as specified in Factory Recommended Branch Circuit Protection on page 246.

€ CSA Standards Compliance

Figure C.7 CSA Mark

B CSA for Industrial Control Equipment
The drive is CSA-certified as Industrial Control Equipment Class 3211.
Specifically, the drive is certified to: CAN/CSA C22.2 No. 04-04 and CAN/CSA C22.2 No.14-05.

4 Drive Motor Overload Protection

Set parameter E2-01 (motor rated current) to the appropriate value to enable motor overload protection. The internal motor
overload protection is UL Listed and in accordance with the NEC and CEC.

B E2-01: Motor Rated Current

Setting Range: Model-dependent
Default Setting: Model-dependent

Parameter E2-01 protects the motor when parameter L1-01 is not set to 0. The default for L1-01 is 1, which enables protection
for standard induction motors.

If Auto-Tuning has been performed successfully, the motor data entered to T1-04 is automatically written to parameter E2-01.
If Auto-Tuning has not been performed, manually enter the correct motor rated current to parameter E2-01.
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B L1-01: Motor Overload Protection Selection

The drive has an electronic overload protection function (oL 1) based on time, output current, and output frequency that protects
the motor from overheating. The electronic thermal overload function is UL-recognized, so it does not require an external
thermal relay for single motor operation.

This parameter selects the motor overload curve used according to the type of motor applied.

Table C.7 Overload Protection Settings

Setting Description
0 Disabled Disabled the internal motor overload protection of the drive.
Selects protection characteristics for a standard self-cooled motor with limited cooling capabilities
1 Standard fan-cooled motor (60 Hz default) | when running below the rated speed. The motor overload detection level (oL 1) is automatically
reduced when running below the motor rated speed.
Selects protection characteristics for a motor with self-cooling capability within a speed range of
2 Drive duty motor with a speed range of 1:10| 10:1. The motor overload detection level (oL1) is automatically reduced when running below
1/10 of the motor rated speed.
Selects protection characteristics for a motor capable of cooling itself at any speed including zero
3 Vector motor with a speed range of 1:100 |speed (externally cooled motor). The motor overload detection level (oL1) is constant over the
entire speed range.
Selects protection characteristics for a standard self-cooled motor with limited cooling capabilities
6 Standard fan-cooled motor (50 Hz) when running below the rated speed. The motor overload detection level (oL1) is automatically

reduced when running below the motor rated speed.

When connecting the drive to more than one motor for simultaneous operation, disable the electronic overload protection
(L1-01 = 0) and wire each motor with its own motor thermal overload relay.

Enable motor overload protection (L1-01 # 0) when connecting the drive to a single motor, unless another motor overload
preventing device is installed. The drive electronic thermal overload function causes an oL 1 fault, which shuts off the output
of the drive and prevents additional overheating of the motor. The motor temperature is continually calculated while the drive
is powered up.

B L1-02: Motor Overload Protection Time

Setting Range: 0.1 to 5.0 min

Factory Default: 1.0 min

Parameter L1-02 determines how long the motor is allowed to operate before the oL.1 fault occurs when the drive is running
a hot motor at 60 Hz and at 150% of the full load amp rating (E2-01) of the motor. Adjusting the value of L1-02 can shift the
set of oL 1 curves up the y axis of the diagram below, but will not change the shape of the curves.

Operation time (minutes)

N

| N

\ ,,,,,,,, Cold start

. (characteristics when an
overload occurs at a
complete stop)

0.4

0.1

,,,,,,,,,,,,,,,,,,,, Hot start
.\ -« (characteristics when an
overload occurs during

continuous operation at 100%)

: Motor current (%)
100 150 200 E2-01 = 100% motor current

Figure C.8 Motor Overload Protection Time
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C.2 UL and CSA Standards

€ Precautionary Notes on External Heatsink (IP00/Open Type Enclosure)

When using an external heatsink, UL compliance requires covering exposed capacitors in the main circuit to prevent injury
to surrounding personnel.

The portion of the external heatsink that projects out can be protected with the enclosure or with the appropriate capacitor
cover after completing drive installation. Use Table C.8 to match drive models with available capacitor covers. Order capacitor
covers from a Yaskawa representative or directly from the Yaskawa sales department.

Table C.8 Capacitor Cover

Drive Model Code Number Figure
2A0110 100-061-273
2A0138 100-061-274
2A0169
100-061-275
2A0211
2A0250
100-061-277
2A0312
2A0360
100-061-278
2A0415
4A0058 100-061-273
4A0072 100-061-274
4A0088 Figure C.9
100-061-276
4A0103
4A0139
100-061-275
4A0165
4A0208 100-061-277
4A0250
4A0296 100-061-278
4A0362
4A0414 100-061-279
4A0515
100-061-280
4A0675
440930 100-061-281 <> Fi; C.10
4A1200 o et
5A0041
100-061-274
5A0052
5A0062
SA0077 100-061-275
5A0099 Figure C.9
5A0125
100-061-277
5A0145
5A0192
100-061-278
5A0242
<I> Requires two sets.
Note: Model 4A1200 is UL compliant when the air entering the drive-installed panel or cabinet is 45 °C or cooler. For more information, contact

your nearest Yaskawa representative or our sales office.
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SRS SN\
T,

4 ]

D
A —Drive (outside panel) D - Installation screws
B - Drive (inside panel) E — Capacitor cover

C — Opening to capacitors
Figure C.9 Capacitor Cover

A —Drive (outside panel) D - Installation screws
B - Opening to capacitors E — Capacitor cover
C - Drive (inside panel)

Figure C.10 Capacitor Cover (Models 4A0930, 4A1200)
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Revision History

The revision dates and the numbers of the revised manuals appear on the bottom of the back cover.

s Revision ; i
Date of Publication Number Section Revised Content
Revision: Updated documentation to support drive software versions
July 2017 <3> Al 1pRG: 8502, PRG: 8503, and PRG: 8504
Addition: Larger drive capacities added along with corresponding
January 2014 <2> All data.
Three-Phase 400V: 4A0930 and 4A1200
August 2012 <1> Appendix B |Revision: Parameter descriptions corrected.
May 2012 - - First Edition. This manual supports drive software version PRG: 8500.
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