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YASKAWA AC Drive-V1000

Compact Vector Control Drive
Technical Manual

Type: CIMR-VU[ |

Models: 200 V Class, Three-Phase Input: 0.1 to 18.5 kW
200V Class, Single-Phase Input: 0.1 to 3.7 kW
400V Class, Three-Phase Input: 0.2 to 18.5 kW
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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 products, the information contained in this manual is subject to change without
notice. Every precaution has been taken in the preparation of this manual. Yaskawa assumes no responsibility for errors or
omissions. Neither is any liability assumed for damages resulting from the use of the information contained in this publication.
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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.

€ Applicable Documentation

The following manuals are available for V1000 series drives:

V1000 Series AC Drive Quick Start Guide

Read this manual first. This guide is packaged together with the product. It contains basic information
required to install and wire the drive. This guide provides basic programming and simple setup and
adjustment.

V1000 Series AC Drive Technical Manual

This manual describes installation, wiring, operation procedures, functions, troubleshooting,
maintenance, and inspections to perform before operation.

€ Symbols

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

Indicates a term or definition used in this manual.

==

€ Terms and Abbreviations

* Drive: Yaskawa V1000 Series Drive

* PM motor: Permanent Magnet Synchronous Motor (an abbreviation for IPM motor or SPM motor)
* IPM motor: Interior Permanent Magnet Motor (e.g., Yaskawa SSR1 Series motor)

* SPM motor: Surface Mounted Permanent Magnet Motor (e.g., Yaskawa SMRA Series SPM motor)
* PG: Pulse Generator

* r/min: Revolutions per Minute

* V/f: V/f Control

* OLV: Open Loop Vector Control

* OLV/PM: Open Loop Vector Control for PM
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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. Restore 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 possibly even 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! will 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! will also be indicated by a bold key word embedded in the text followed by an italicized safety message.

Indicates a property damage message.

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

€ 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.
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i.2 General Safety

A DANGER

Electrical Shock Hazard
Do not connect or disconnect wiring while the power is on.

Failure to comply will result in death or serious injury.

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

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.

When using DriveWorksEZ to create custom programming, the drive I/O terminal functions change from factory
settings and the drive will not perform as outlined in this manual.

Unpredictable equipment operation may result in death or serious injury.
Take special note of custom I/O programming in the drive before attempting to operate equipment.

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.

Maintenance, inspection, and replacement of parts 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.
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.
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.
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i.3 Application Precautions

.3 Application Precautions

€ General Application Precautions

B Selecting a Reactor

An AC reactor or DC link choke can be used for the following:
* to suppress harmonic current.
* to smooth peak current that results from capacitor switching.
» when the power supply is above 600 kVA.
» when the drive is running from a power supply system with thyristor converters.
Note: A DC link choke is built in to 200 V and 400 V class models with a capacity of 22 kW and higher (HD rating).

4000 [~ Power supply harmonics
reactor required

Power Supply

Capacity (kVA) 600

Reactor
unnecessary

60 400
Drive Capacity (kVA)

Figure i.3 Installing a Reactor

B Drive Capacity

Make sure that the motor rated current is less than the rated nameplate output current of the drive. When running more than
one motor in parallel from a single drive, the drive rated current should 1.1 times larger than the total motor rated current for
all connected motors or nuisance drive faults may occur.

B Starting Torque

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

B Emergency/Fast Stop

During a drive fault condition, a protective circuit is activated and drive output is shut off. The motor may coast to a stop or
attempt to decelerate depending on parameter settings. If the emergency/fast stop cannot stop the load as fast as desired, a
customer-supplied mechanical brake may be required. Test emergency stop circuitry before putting drive into operation.

B Options

The B1, B2, +1, +2, and +3 terminals are used to connect optional power devices. Connect only devices compatible with the
drive.

B Repetitive Starting/Stopping

Applications with frequent starts and stops often exceed 150% of their rated current values. Heat stress generated from
repetitive high current can shorten the life span of the IGBTs. The expected lifetime for the IGBTs is about 8 million start and
stop cycles with a 4 kHz carrier frequency and a 150% peak current.

Yaskawa recommends lowering the carrier frequency, particularly when audible noise is not a concern. The user can also
choose to reduce the load, increase the acceleration and deceleration times, or switch to a larger drive. This will 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.
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i.3 Application Precautions

High Speed Operation

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 settings allow the user to choose between high carrier PWM control and low carrier PWM. Selecting high carrier
PWM can help reduce motor oscillation.

Take particular caution when using a variable speed drive for an application that is conventionally run from line power at a
constant speed. If mechanical resonance occurs, install shock-absorbing rubber around the base of the motor and enable the
Jump frequency selection parameter to prevent continuous operation in the resonant frequency range.

Audible Noise

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

B Using a Synchronous Motor

* Synchronous motors cannot be started directly from line power. Applications requiring line power to start should use an
induction motor with the drive.

* A single drive is not capable of running multiple synchronous motors at the same time. Use a standard induction motor for
such setups.

* At start, a synchronous motor may rotate slightly in the opposite direction of the Run command depending on parameter
settings and motor type.

* The amount of starting torque that can be generated differs by each control mode and by the type of motor being used. 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 your Yaskawa agent if you plan to use a motor that does not fall within these specifications.

 Braking Torque: In Open Loop Vector Control for PM motors, braking torque is less than 125% when running between
20% to 100% speed, even with a braking resistor. Braking torque drops to less than half when running at less than 20%
speed.

* Load Inertia: In Open Loop Vector Control for PM motors, the allowable load inertia moment is approximately 50 times
higher than the motor inertia moment or less. Contact Yaskawa or your Yaskawa agent concerning applications with a larger
inertia moment.

* Holding Brake: When using a holding brake in Open Loop Vector Control for PM motors, release the brake prior to starting
the motor. Failure to set the proper timing can result in speed loss. Not for use with conveyor, transport, or hoist type
applications.

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

Speed Search can be used to restart a coasting motor rotating slower than 200 Hz. If the motor cable is relatively long,
however, the motor should instead be stopped using Short Circuit Braking, which forces the motor to stop by creating a
short-circuit in the motor windings.

B Applications with Specialized Motors

Multi-Pole Motor

Because the rated current will differ from a standard motor, be sure to check the maximum current when selecting a drive.
Always stop the motor before switching between the number of motor poles. If a regen overvoltage (oV) fault occurs or if
overcurrent protection (oC) is triggered, the motor will coast to stop.

Submersible Motor

Because motor rated current is greater than a standard motor, select the drive capacity accordingly. Be sure to use a large
enough gauge motor cable to avoid decreasing the maximum torque level on account of voltage drop caused by a long motor
cable.
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i.3 Application Precautions

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

Furthermore, if an encoder is attached to an explosion-proof motor make sure the encoder is also explosion-proof. Use an
insulating signal converter for connecting the encoder signal lines to the drives speed feedback option card.

Geared Motor

To avoid gear damage when operating at low speeds or very high speeds, make sure that both the gear and lubricant are rated
for the desired speed range. 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 AC drives are not designed for operation with single phase motors. Using capacitors to start the motor causes
excessive current to flow and can damage drive components. A split-phase start or a repulsion start can end up burning out
the starter coils because the internal centrifugal switch is not activated. The drive is for use with 3-phase motors only.

Motor with Brake

Caution should be taken when using a 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. A separate power supply should be installed for
the motor brake. Motors with a built-in brake tend to generate a fair amount of noise when running at low speeds.

B Power Driven Machinery (decelerators, belts, chains, etc.)

Continuous operation at low speeds wears on the lubricating material used in gear box type systems to accelerate and decelerate
power driven machinery. Caution should also be taken when operating at speeds above the rated machine speed due to noise
and shortened performance life.
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1.1 Section Safety

1.1 Section Safety

A CAUTION

Do not carry the drive by the front cover.
Failure to comply may cause the main body of the drive to fall, resulting in minor or moderate injury.

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.

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

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

1.2 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

-

A

/
J— wopeL :  CIMR-VOOOOOOOOOO c“s

E

MAXAPPLI. MOTOR : 0.75kW /0.4kW  REV:A

LISTED
I—— INPUT _:AC3PH 200-240V 50/ 60Hz 2.7A1 1.4A'
X IND.CONT.EQ.
H——] OUTPUT : AC3PH 0-240V 0-400Hz 1.2A1 0.8A _ 7 4¢
MASS - 0.6kg (PrRG .0000) sz
G——oIN - i C E :
F—— SIN

FILENO : E131457

1P20 H &

'YASKAWA ELECTRIC CORPORATION WOEN PN pa pl &
2-1 Kurosaki-shiroishi, Yahatanishi-Ku, Kitgkyushu 806-0004 Japan ROHs

D

—ﬂ:-‘ A O O RO MR %

A — Normal Duty Amps / Heavy Duty

Amps

B — Software version
C - CE and TUV Certification
D — Enclosure type

F — Serial number

G - Lot number

E - Address <>

H — Output specifications
I — Input specifications
J — AC drive model

Figure 1.1 Nameplate Information Example

<1> The address of the head office of Yaskawa Electric Corporation (responsible for product liability) is shown on the nameplate.

Drive

V1000 Design
Series Revision
el - Order
No. egion Customized
o} Code No. Specifications No. [Enclosure Type
u USA A | Standard model A | IPO0/Open-Chassis
B | IP20/Open-Chassis
No. Voltage Class F | IP20/NEMA Type 1 No Environmental
1-phase, 200-240 Vac " | Specification <3>
2 | 3-phase, 200-240 Vac G | NEMA4X/IP66 <1> A_| Standard
N Humidity- and
4 | 3-phase, 380-480 Vac J | IP20/Finless <2> dust-resistant
S | Vibration-resistant
L | IPOO/Finless <2>
v
Refer to the tables below.

<1> Refer to manual TOBPC71060635 for more information on these models.
<2> Refer to manual TOBPC71060621 for more information on these models.

<3> Drives with these specifications do not guarantee complete protection for the specified environmental condition.

B Single-Phase 200 V Class

Model Normal Duty Heavy Duty
Max. Motor Capacity kW | Rated Output Current A | Max. Motor Capacity kW | Rated Output Current A

BA0001 0.2 1.2 0.1 0.8
BA0002 0.4 1.9 0.2 1.6
BA0003 0.75 33 0.4 3.0
BA0006 1.1 6.0 0.75 5.0
BA0010 2.2 9.6 1.5 8.0
BA0012 3.0 12.0 2.2 11.0
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1.3 Drive Models and Enclosure Types

1.3 Drive Models and Enclosure Types

The following table describes drive enclosures and models.

Table 1.1 Drive Models and Enclosure Types

Enclosure Type

Voltage Class IP20/Open-Chassis IP00/Open-Chassis IP20/NEMA Type 1
Drive Model Drive Model Drive Model
BA0001B _ BA00OIF
BA0002B - BA00O2F
. BA0003B - BA00O3F
Single-Phase BA0006B _ BA00OGF
BA0010B _ BA0O10F
BA0012B - BAOOI12F
BA0018B _ BAOOISF
2A0001B _ 2A0001F
2A0002B _ 2A0002F
2A0004B - 2A0004F
2A0006B - 2A0006F
2A0010B _ 2A0010F
b tase 2A0012B _ 2A0012F
2A0020B - 2A0020F
- 2A0030A 2A0030F
- 2A0040A 2A0040F
- 2A0056A 2A0056F
- 2A0069A 2A0069F
4A0001B _ 4A0001F
4A0002B _ 4A0002F
4A0004B _ 4A0004F
4A0005B - 4A0005F
4A0007B - 4A0007F
opee-tase 4A0009B _ 4A0009F
4A0011B _ 4A0011F
- 4A0018A 4A0018F
- 4A0023A 4A0023F
- 4A0031A 4A0031F
- 4A0038A 4A0038F

Two types of enclosures are offered for V1000 drives.

* [P20/Open-Chassis and IP00/Open-Chassis models are often placed inside a large enclosure panel where the front of the
drive is covered to prevent someone from accidentally touching charged components.

* [P20/NEMA Type 1 models mount to an indoor wall and not inside a large enclosure panel.
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2.1 Section Safety

2.1 Section Safety

A WARNING

Fire Hazard
Provide sufficient cooling when installing the drive inside an enclosed panel or cabinet.

Failure to comply could result in overheating and fire.

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

A CAUTION
Crush Hazard

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

NOTICE

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

It may be difficult to perform maintenance on the cooling fans of drives installed in a vertical row inside an enclosure.
Ensure adequate spacing at the top of the drive to perform cooling fan replacement when required.

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

Reduce the motor torque in the low-speed range whenever using a standard blower cooled motor. If 100% torque is required
continuously at low speed, consider using a special drive or vector motor. Select a motor that is compatible with the required
load torque and operating speed range.

Do not operate motors above the maximum rated RPM.

Failure to comply may lead to bearing or other mechanical motor failures.

The speed range for continuous operation differs according to the lubrication method and motor manufacturer.
If the motor is to be operated at a speed higher than the rated speed, consult with the manufacturer.

Continuously operating an oil-lubricated motor in the low-speed range may result in burning.
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2.1 Section Safety

NOTICE

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

Failure to comply could lead to motor winding failure.

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

Install vibration-proof rubber on the motor base or use the frequency jump function to skip a frequency resonating the
machine.

The motor may require more acceleration torque with drive operation than with a commercial power supply.
Set a proper V/f pattern by checking the load torque characteristics of the machine to be used with the motor.
The rated input current of submersible motors is higher than the rated input current of standard motors.

Select an appropriate drive according to its rated output current. When the distance between the motor and drive is long, use
a cable thick enough to connect the motor to the drive to prevent motor torque reduction.

When using an explosion-proof motor, it must be subject to an explosion-proof test in conjunction with the drive.

This is also applicable when an existing explosion-proof motor is to be operated with the drive. Since the drive itself is not
explosion-proof, always install it in a safe place. Be sure to set A1-02 to “0” when using an explosion-proof motor.

Do not use a drive for a single-phase motor.

Replace the motor with a three-phase motor.

If an oil-lubricated gearbox or speed reducer is used in the power transmission mechanism, oil lubrication will be
affected when the motor operates only in the low speed range.

The power transmission mechanism will make noise and experience problems with service life and durability if the motor
is operated at a speed higher than the rated speed.
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2.2 Mechanical Installation

B IP20/Open-Chassis Drives
Table 2.3 IP20/Open-Chassis (without an EMC filter)

2-M4 t
1 —— 1o ° =@
il
HH
Iz é;r C
il |
[
b (]
W g D1
D
Dimensions mm (in)
Voltage : Wt
Drive Model :
Class w H D w1 H1 H2 D1 t1 kg
(Ib.)
68 128 76 56 118 5 6.5 3 0.6
BA0001B 268) | 504 | 99 | (220 (4.65) (0.20) 026) | (012) | (1.3)
Single-Phase BAOO2E 68 128 76 56 118 5 6.5 3 0.6
200V Class 268) | (504 | 299 | 2200 | (465 (0.20) 026) | 012) | (1.3)
68 128 118 56 118 5 38.5 5 1.0
BA0003B 2.68) | 504 | 465 | (220 (4.65) (0.20) (152 | 020) | 22)
68 128 76 56 118 5 6.5 3 0.6
2A0001B 268) | 504 | 299 | (220 (4.65) (0.20) 026) | (012) | (1.3)
S AG002B 68 128 76 56 118 5 6.5 3 0.6
Three-Phase 2.68) | (504 | 299 | 2200 | (465 (0.20) 026) | 012) | (1.3)
200 V Class 9 AGO04B 68 128 108 56 118 5 38.5 5 0.9
268) | (504 | @25 | 2200 | (465 (0.20) (152 | ©020) | 20
68 128 128 56 118 5 58.5 5 1.1
2A00068 2.68) | 504 | 504 | (220 (4.65) (0.20) 2.30) | (020) | 24)
Table 2.4 IP20/Open-Chassis (without an EMC filter)
| w1 | 4-M4
1 — 4{=; [®) 77 =i
—— %
o o | P
a A B
P i c
el
/r/ [ — &
\ | A
T e |
b s 1| ) B
w g R D1 t1
Dimensions mm (in)
Voltage : Wit
Drive Model .
Class w H D w1 H1 H2 D1 t1 kg
(Ib.)
108 128 137.5 9% 118 5 58 5 1.7
BA0006B 425 | (504 | (41 | 378 (4.65) (0.20) 228) | 0200 | 37
BAGOLOB 108 128 154 9% 118 5 58 5 1.8
Single-Phase 425) | (5.04) | 606) | (378 | (465 (0.20) 228) | (020) | 40)
200 V Class BAGOL2B 140 128 163 128 118 5 65 5 24
G50 | (504 | 642) | (504 | (465 (0.20) 256) | (020) | (53)
170 128 180 158 118 5 65 5 3.0
BA0018B 669 | (504 | (7.09 | (622 (4.65) (0.20) 256) | 020) | 66)
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2.2 Mechanical Installation

-
———— ===L-"ﬂo =6e 1]
il
A H
[ i
N
HE| [HE
f8 fj] Al
il
o e |
t1
D1
D
Dimensions mm (in)
Voltage : Wt.
Class Drive Model w H D w1 H1 H2 D1 t1 kg
(Ib.)
108 128 129 9% 118 5 58 5 1.7
2A0010B “25) | 504 | .08 | (378 (4.65) (0.20) 228) | 020) | 37
Three-Phase S AGOLIB 108 128 137.5 9% 118 5 58 5 1.7
200 V Class “25) | 504 | 541 | 378 (4.65) (0.20) 228) | 0200 | 37
140 128 143 128 118 5 65 5 24
2A00208 G50 | (504 | 5.63) | (5.04) (4.65) (0.20) 256) | 020) | 5:3)
108 128 81 9% 118 5 10 5 1.0
4A0001B 425 | (5.04) | (.19 | (378) | (4.65) (0.20) 039 | ©020) | 22
108 128 99 9% 118 5 28 5 12
4A0002B 425 | 504 | 390 | (3.78) (4.65) (0.20) .10y | ©020) | 26
108 128 137.5 9% 118 5 58 5 1.7
4A0004B “25) | (504 | 541 | (3.78) (4.65) (0.20) 228) | 020) | 37
Three-Phase LAGO0SE 108 128 154 9% 118 5 58 5 1.7
400 V Class 425) | (5.04) | (6.06) | (3.78) (4.65) (0.20) 228) | 020 | 37
108 128 154 9% 118 5 58 5 1.7
4A0007B 425 | 504 | 606 | (3.78) (4.65) (0.20) 228) | 0200 | 37
108 128 154 9% 118 5 58 5 1.7
4A0009B “25) | (504 | 606 | (3.78) (4.65) (0.20) 228) | 020) | 37
AAGOLLE 140 128 143 128 118 5 65 5 24
G51) | (5.04) | (5.63) | (5.04) (4.65) (0.20) 256) | 020 | (53)
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2.2 Mechanical Installation

B IP00/Open-Chassis Drives

Table 2.5 IP00/Open-Chassis (without an EMC filter)
w1

4-d
3 : ]
(EE] i
OO0 O
Tl B
- i
I
R i
il
0 I
EE=T [ i
@ I
w i
| ° A

Tl

<
w = D1
D
Voltage Dimensions mm (in)
Drive Model
Class w H D w1 H1 | H2 | H4 D1 d t1 Bt
kg (Ib)

140 | 254 | 140 122 34 | 248 | 13 55 5 38
2A0030A G35 | On | 65 @8 | 02 | 08 | 035 | @2 M 02) (7.9

140 | 254 | 140 122 34 | 248 | 13 55 5 38
Three-Phase 2A0040A 1 55y | o | 69 | @y | e |08 | 05 | ey | M | 02 | a9

200 V Class 180 290 163 160 270 | 284 15 75 5 55
2A0056A an | a1y | 64 | 63 | a6 | 412 | 06 | 6o | M | 02 | aim

20 | 350 | 187 192 320 | 336 | 15 78 5 92
2A0069A 87 | 132) | (74 a6 | 126 | 132 | ©6 | 3.1 M6 02 | (192

140 | 254 | 140 122 34 | 248 | 13 55 5 38

4A0018A 6 | on | 65 | @» [0 oy | 0y | ey | M| 0y | 39

140 | 254 | 140 122 34 | 248 | 13 55 5 38

Three-Phase AA00A T 55 | o | 6 | @y | e |08 | 05 | ey | M | 02 | a9

400 V Class 180 290 143 160 270 | 284 15 55 5 52
4A0031A an | a1y | Ge | 63 | a0e | 12 | 0o | e | M| 02 | dio

180 | 290 | 163 160 270 | 284 | 15 75 5 55
4A0038A an | 112 | 64 ©3) | 106) | 112) | ©6) | (.0 M5 02 | (17
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2.2 Mechanical Installation

B IP20/NEMA Type 1 Drives
Table 2.6 IP20/NEMA Type 1 (without an EMC filter)

w1 2-M4§ t1
EE] _ _z; 0 °[@= |
ﬂ =
v 3 H
i i [
EE
fIE~ :;
el
i
L]
A 5
® 22 o1
w - D
X
Dimensions mm (in)
Voltage .
Drive Model Wt
Class w H D wi1 H1 H2 H3 H4 H5 H6 D1 t1 .
kg (Ib.)
BAOOOIF 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
(2.68) | (5.89) | (2.99) (2.20) (5.03) | 465 | (0.16) | 079 | (0.20) | (0.06) | (0.26) (0.12) (1.8)
Single-Phase | o\ 00 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
200 V Class (2.68) | (5.89) | (2.99) (2.20) (5.03) | 465 | (0.16) | 079 | (0.20) | (0.06) | (0.26) (0.12) (1.8)
BAOOOIF 68 149.5 118 56 128 118 4 20 5 15 38.5 5 12
(2.68) | (5.89) | (4.65) (2.20) (5.03) | 465 | (0.16) | 079 | (0.20) | (0.06) | (1.54) (0.20) (2.6
2 AOOOLF 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
(2.68) | (5.89) | (2.99) (2.20) (5.03) | (4.65 | (0.16) | (0.79) | (0.20) | (0.06) | (0.26) (0.12) (1.8)
2 AOOO2F 68 149.5 76 56 128 118 4 20 5 1.5 6.5 3 0.8
Three-Phase 2.68) | (5.89) | (2.99) (2.20) (5.03) | 465 | (0.16) | 079 | (0.20) | (0.06) | (0.26) (0.12) (1.8)
200V Class 2 AOOOAF 68 149.5 108 56 128 118 4 20 5 1.5 38.5 5 1.1
(2.68) | (5.89) | (425 (2.20) (5.03) | 465 | (0.16) | 079 | (0.20) | (0.06) | (1.54) (0.20) (2.4)
2 AOOOGE 68 149.5 128 56 128 118 4 20 5 15 58.5 5 1.3
(2.68) | (5.89) | (5.04) (2.20) (5.03) | 465 | 0.16) | 079 | (0.20) | (0.06) | (2.32) (0.20) (2.9)
Table 2.7 IP20/NEMA Type 1 (without an EMC filter)
- w1 M o to
¥ == — 1 O,
(=IAF ) ARARRA < U
= UL L
Y n a0l B P
@ = E:E Ei
HEH ’E [:
HrE Ej[ 1
Lo | HH !
g m o I ﬁ]l]ls
k | % _ : ~ ol
9 il | )
—F— = D1
W g =
Dimensions mm (in)
Voltage Dri
rive Model Wit
Class w H D w1 H1 H2 H3 H4 H5 Hé D1 t1 X
kg (Ib.)
BAOOOGE 108 149.5 | 1375 96 128 118 4 20 5 15 58 5 1.9
425 | (589) | (541 | (3.78) (5.03) | @65 | (0.16) | (0.79) | (0.20) | (0.06) (2.28) 020) | (4.2)
BAOOIOF 108 149.5 154 96 128 118 4 20 5 1.5 58 5 2.0
Single-Phase (425) | (589) | (6.06) | (3.78) (5.03) | 465 | (0.16) | (0.79) | (0.20) | (0.06) (2.28) 020) | (4.4)
200 V Class BAOOI2F 140 153 163 128 128 118 48 20 5 5 65 5 2.6
(5.51) | (6.02) | (6.42) | (5.04) (5.03) | .65 | 0.19) | 0.79) | (020) | (0.20) (2.56) 020) | 5.7
BAOOISF 170 171 180 158 133 118 48 38 5 5 65 5 33
6.69 | (6.73) | (7.08) | (6.22) (5.23) | @64) | (0.19) | (1.50) | (0.20) | (0.20) (2.56) (0.20) 73
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2.2 Mechanical Installation

r .
ﬁ LI ©°lgg
% (ol | &l
afsis(E Tl
O
L C
HE| [HE
El8 fj 11
o | HHAK ]
g 7B Il EEJHJE
— T e
@ 2% r
D1
W o D
Dimensions mm (in)
Voltage Dri
rive Model Wt
Class w H D wi1 H1 H2 H3 H4 H5 H6 D1 t1 i
g (Ib.)
2A0010F 108 149.5 129 96 128 118 4 20 5 1.5 58 5 1.9
425) | (5.89) | (5.08) | (3.78) (5.03) | 465 | (0.16) | (0.79) | (0.20) | (0.06) (2.28) 020) | 4.2
Three-Phase| (oo 108 1495 | 1375 96 128 118 4 20 5 1.5 58 5 1.9
200 V Class 4.25) | (5.89) | (5.41) | (3.78) (5.03) | 465 | (0.16) | (0.79) | (0.20) | (0.06) (2.28) 020) | (4.2
2 A0020F 140 153 143 128 128 118 48 20 5 5 65 5 2.6
(5.51) | (6.02) | (5.63) | (5.04) (5.03) | 465 | 019 | (0.79) | (0.20) | (0.20) (2.56) 020) | (5.7
4AQ001F 108 149.5 81 96 128 118 4 20 5 1.5 10 5 12
425 | (5.89) | (3.19) | (3.78) (5.03) | 465 | (0.16) | (0.79) | (0.20) | (0.06) (0.39) 020) | (2.6)
AA0002F 108 149.5 99 96 128 118 4 20 5 L5 28 5 1.4
425 | (5.89) | (3.90) | (3.78) (5.03) | 465 | (0.16) | (0.79) | (0.20) | (0.06) (1.10) 020) | 3.1
AA0004F 108 1495 | 1375 96 128 118 4 20 5 1.5 58 5 1.9
4.25) | (5.89) | (5.41) | (3.78) (5.03) | 465 | (0.16) | (0.79) | (0.20) | (0.06) (2.28) 020) | (4.2)
Three-Phase| o 108 149.5 154 96 128 118 4 20 5 1.5 58 5 1.9
400 V Class 4.25) | (5.89) | (6.06) | (3.78) (5.03) | 465 | (0.16) | (0.79) | (0.20) | (0.06) (2.28) 020) | 4.2
4A0007F 108 149.5 154 96 128 118 4 20 5 1.5 58 5 1.9
4.25) | (5.89) | (6.06) | (3.78) (5.03) | 465 | (0.16) | (0.79) | (0.20) | (0.06) (2.28) 020) | 4.2
AA0009F 108 149.5 154 96 128 118 4 20 5 1.5 58 5 1.9
425) | (5.89) | (6.06) | (3.78) (5.03) | 465 | (0.16) | (0.79) | (0.20) | (0.06) (2.28) 020) | 4.2
AA0011F 140 153 143 128 128 118 48 20 5 5 65 5 2.6
(5.51) | (6.02) | (5.63) | (5.04) (5.03) | @65 | (019 | (0.79) | (0.20) | (0.20) (2.56) 020) | (5.7
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2.2 Mechanical Installation

Table 2.8 IP20/NEMA Type 1 (without an EMC filter)

w1 4-d
2
L i |
—= -
Sz iiiilf
1 I
[ i
Il]‘ il
SHE 1 |
] il
% I
| 0l i
[gﬁj N _ @ ,,,,,,, e “
‘ w ER D1
[ T
D
Dimensions mm (in)
Voltage Drive
Class Model w H D w1 H1 H2 H3 H4 H5 H6 D1 t1 d k;"atl'a)
140 254 140 122 234 248 6 13 13 15 55 5 3.8
2A0030F 1551y | 10.00) | 5.51) | @s0) | ©21) | 076 | 029 | ©51) | ©sn | 006 | @1 | 020 | M | 59
140 254 140 122 234 248 6 13 13 15 55 5 3.8
'll;llllree- ZA0040F 1 s 5y | (10.00) | 551 | @80y | ©21) | 976 | ©24) | 051 | ©s) | ©006) | @1n | 020 | M| 34
ase
200V Class | sx00sr | 10 290 163 160 270 284 6 15 13 15 75 5 R EE
(709 | (1142) | 642 | ©30) | 10.63) | a1.18) | ©24) | 059 | ©05) | 006 | @95 | 020 az.1
220 350 187 192 320 336 7 15 2 15 78 5 9.2
ZA0069F |66y | (13.78) | (736) | (756 | (260 | (1323) | ©028) | ©59 | ©871) | 006 | Gon | 0200 | M | 203
140 254 140 122 234 248 6 13 13 15 55 5 3.8
AADOIBE 15y | 1000) | 551y | @80) | ©21) | 076 | ©24) | 051 | ©s1y | ©o6 | @1 | 0200 | M| 34
140 254 140 122 234 248 6 13 13 15 55 5 3.8
'll;llllree- AA0023F 1 55y | 10.00) | sy | @so) | 21 | 976 | ©024) | 051 | ©s) | ©006) | @1 | 020 | M| 34
ase
400V Class | 4po031p | 1% 290 143 160 270 284 6 15 13 15 55 5 ws | 52
(709 | (1142) | G63) | ©30) | 10.63) | a1.18) | ©24) | 059 | ©05) | 006 | @17 | ©20 a15s)
180 290 163 160 270 284 6 13 13 15 75 5 5.5
AA03BE 100y | (1142) | 642) | 630) | 1063) | a118) | ©024) | ©os1) | ©0sn | 006 | @95 | 0200 | M | a2
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3.1 Section Safety

3.1 Section Safety

A DANGER

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

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

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

Always ground the motor-side grounding terminal.

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

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

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

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

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

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

Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the power

supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric

shock, wait at least five minutes after all indicators are off and measure the DC bus voltage level to confirm safe level.
Fire Hazard

Tighten all terminal screws to the specified tightening torque.

Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

Do not use improper combustible materials.

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

Attach the drive to metal or other noncombustible material.

Do not use an improper voltage source.

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

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

Always use a thermal overload relay or an over-temperature contact when using a braking resistor.

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

Power to the drive should be interrupted when the relay is triggered.
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3.1 Section Safety

NOTICE

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

Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.
Do not use unshielded cable for control wiring.

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

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

Failure to comply could result in damage to the drive.

Do not modify the drive circuitry.

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

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
Route motor leads U/T1, V/T2, and W/T3 separate from other leads to reduce possible interference-related issues.

Failure to comply may result in abnormal operation of drive and nearby equipment.
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3.3 Main Circuit Connection Diagram

3.3 Main Circuit Connection Diagram

Refer to diagrams in this section for the Main Circuit wiring connections. Connections may vary based on drive capacity. The
main circuit DC power supply powers the control circuit.

NOTICE: Do not use the negative DC bus terminal “-” as a ground terminal. This terminal is at high voltage DC potential. Improper wiring
connections could result in damage to the drive.

€ Single-Phase 200 V Class Models BA0001 to BA0018

DC reactor
(option) Braking Resistor

Jumper rwvw‘ 1 1 Unit (option)
-O—0—

. +2 +1 B1 B2 |
\ \

RLT  Dive yry g
~ s &
SiL2 WT3©

Single-phase
gle-pi - |

200 Vac .
©® J

Figure 3.3 Connecting Single-Phase Main Circuit Terminals

NOTICE: Do not connect T/L3 terminal when using single-phase power supply input. Incorrect wiring may damage the drive.

@ Three-Phase 200 V Class Models 2A0001 to 2A0069
Three-Phase 400 V Class Models 4A0001 to 4A0038

DC reactor Braking
(option) Resistor Unit
L} (option)
I I

Jumper aaaa)
D = S S

| 2 ¥1 B1 B2 |

RIL1  Drive U1
@ & SIL2 vim2 & @
& TIL3 WIT3 @

Three phase 200 Vacé _ |

(400 Vac)
Tf@ @ |

Figure 3.4 Connecting Three-Phase Main Circuit Terminals
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3.4 Terminal Block Config_;uration

3.4 Terminal Block Configuration

The figures in this section provide illustrations of the main circuit terminal block configurations of the different drive sizes.

Models: CIMR-VOIBA0001, 0002, 0003 Models: CIMR-VCIBA0006, 0010, 0012
CIMR-V[J2A0001, 0002, 0004, 0006 CIMR-V[J2A0010, 0012, 0020

CIMR-V[14A0001, 0002, 0004, 0005
0007, 0009, 0011

sl
(o)

Models: CIMR-VC12A0030, 0040
CIMR-V[I4A0018, 0023 Model: CIMR-VC12A0069

eoe[EHEe® |

Models: CIMR-V[12A0056
CIMR-V[14A0031, 0038

Model: CIMR-VCIBA0018
|@| siL2 @ + ) I+2 JI|(B1 @ urre)) (vrr2)] (wirs RILIH HSILH HTL3H R +1

- Il ) N N N e T T

i .

.
Voo SKHKM® /

Figure 3.5 Main Circuit Terminal Block Configurations

)
o
il

54 YASKAWA ELECTRIC SIEP C710606 18F YASKAWA AC Drive — V1000 Technical Manual



3.5 Protective Covers

3.5 Protective Covers

Follow the procedure below to remove the protective covers before wiring the drive and to reattach the covers after wiring is
complete.

€ IP20/Open-Chassis Front and Bottom Cover Removal and Installation

B Removing the Protective Covers
1. Loosen the screw that locks the front cover in place to remove.

Figure 3.6 Remove the Front Cover on an IP20/Open-Chassis Drive

2. Apply pressure to the tabs on each side of the terminal cover. Pull the terminal cover away from the drive while pushing
in on the tabs to pull the cover free.

Figure 3.7 Remove the Terminal Cover on an IP20/Open-Chassis Drive

B Reattaching the Protective Covers

Properly connect all wiring and route power wiring away from control signal wiring. Reattach all protective covers when
wiring is complete. Apply only a small amount of pressure to lock the cover back into place.

Figure 3.8 Reattach the Protective Covers on an IP20/Open-Chassis Drive
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3.5 Protective Covers

€ IP20/NEMA Type 1 Front and Bottom Cover Removal and Installation

B Removing the Protective Covers on an IP20/NEMA 1, UL Type 1 Design

1. Loosen the screw on the front cover to remove the front cover.

Figure 3.9 Remove the Front Cover on an IP20/NEMA 1, UL Type 1 Drive

2. Loosen the screw on the terminal cover to remove tg terminal cover and expose the conduit bracket.

A - Conduit bracket B - Terminal cover
Figure 3.10 Remove the Terminal Cover on an IP20/NEMA 1, UL Type 1 Drive

3. Loosen two screws attaching the conduit bracket to remove.

A —Conduit bracket
Figure 3.11 Remove the Conduit Bracket on an IP20/NEMA 1, UL Type 1 Drive
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3.6 Main Circuit Wiring

I\Iz:;izl’gl Terminal RZZ?:;: -. xvng:::,ﬁ Sé:irze:v Tlggteqﬂl_eng
AWG, kemil ’ Nem (lb.in.)
R/L1, S/L2, T/L3 10 14 to 10
U/TL, V/T2, W/T3 14 14 to 10
BA00I0 |e, @1, ®2 _ 1410 10 M4 (1(1):2 o }35.3)
B1, B2 - 14 to 10
D 10 14to 10
R/L1, S/L2, T/L3 10 14 to 10
U/T1, V/T2, W/T3 14 14 to 10
BA00I2 |e, @1, ®2 - 1410 10 M4 (23:2 o %fl)
Bl1, B2 - 14 to 10
D 10 14 to 10
R/L1, S/L2, T/L3 8 12t0 8
U/T1, V/T2, W/T3 10 12t0 8 231025
BA0OIS e, ®l, 82 - 12t0 8 MS (20.4 t0 22.1)
Bl1, B2 - 12t0 8
© 8 12108 (17?7?02252.1)
B Three-Phase 200 V Class
Table 3.3 Wire Gauge and Torque Specifications
MD:;i;:I Terminal Rgcat:;]:‘ ._ xv\;\;ZR::,?,; Sscirze;N Tlgg::nl_:g
AWG, kemil ’ Nem (lb.in.)
R/L1, S/L2, T/L3 14 18 to 14
2A0001 U/T1, V/T2, W/T3 14 18 to 14
02 le.el e _ 1810 14 M3.5 (% tod 8)
2A0006  |BI1,B2 - 18 to 14
D 14 181to 14
R/L1, S/L2, T/L3 12 140 10
U/T1, V/T2, W/T3 14 140 10
240010 e, @1, @2 - 14 0 10 M4 (1(1)% 0 %-35.3)
B1, B2 - 140 10
) 10 14t0 10
R/L1, S/L2, T/L3 12 140 10
U/T1, V/T2, W/T3 14 14 t0 10
240012 e, @1, @2 - 1410 10 M4 (1(1)% o }-35.3)
B1, B2 - 140 10
) 10 14to 10
R/L1, S/L2, T/L3 10 14 t0 10
U/TL, V/T2, W/T3 10 14 to 10
240020 e, @1, @2 _ 1410 10 M4 (1(1):% o 1'35.3)
B1, B2 - 14 t0 10
D 10 14to 10
R/L1, S/L2, T/L3 8 10t0 6
U/T1, V/T2, W/T3 8 10to 6 M4 2.1t02.3
2A0030 e, ®l, 82 - 10to 6 (18.6 t0 20.4)
B1, B2 - 14 to 10
© 8 1010 6 M5 (17%7?02252.1)

YASKAWA ELECTRIC SIEP C710606 18F YASKAWA AC Drive — V1000 Technical Manual

59

n Electrical Installation



3.6 Main Circuit Wiring_;

q Recomm. - Tightening
prve Tormina et | Sgrew | Moo
AWG, kemil ’ Nem (lb.in.)
R/L1, S/L2, T/L3 6 10t0 6
U/TL, V/T2, W/T3 8 10t0 6 M4 211023
- 18.6 to 20.4
2A0040 e, ®l, ®2 10to 6 ( 020.4)
B1, B2 - 14 t0 10
2t02.5
© 6 10t0 6 M35 (17.7 10 22.1)
R/L1, S/L2, T/L3 4 6 to 4
5410 6.0
U/TL, V/T2, W/T3 4 6to 4 M6 @78 10 55.1)
o, 81, ®2 - 6to 4
2A0056
2.7103.0
Bl, B2 - 10t0 6 M35 (23.9 t0 26.6)
5.4106.0
= 6 8to4d M6 (478 10 53.1)
R/L1, S/L2, T/L3 3 802
99to 11
U/TL, V/T2, W/T3 3 802 M8 (876 1097.4)
o, ®l, 2 - 8to2
2A0069
2.7103.0
B1, B2 - 810 6 M5 (23910 26.6)
5410 6.0
= 6 6tod M6 (47810 53.1)

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

q Recomm. - Tightening
I\II:I) ;I;gl Terminal Gauge xv‘;\',f; R::,g: Sgirze:v Torque
AWG, kemil ’ Nem (lb.in.)
R/L1, S/L2, T/L3 14 14 to 10
4A0001 U/T1, V/T2, W/T3 14 140 10 e Ls
4A0002 o, a1, d2 - 14 to 10 M4 10. ol
4A0004 (10.6 to 13.3)
B1, B2 - 14 to 10
©) 14 14to 10
R/L1, S/L2, T/L3 14 14t0 10
4AD00S U/T1, V/IT2, W/T3 14 14 to 10 e Ls
4A0007 e, 1,82 - 14 t0 10 M4 10610153
4A0009 (10.6 to 13.3)
B1, B2 - 14 to 10
©) 10 14 to 10
R/L1, S/L2, T/L3 12 14 to 10
U/T1, V/T2, W/T3 14 14 to 10
12t0 1.5
4A0011 e,al, 2 - 14 t0 10 M4 (106 10 13.3)
Bl1, B2 - 14 to 10
©) 10 14 to 10
R/L1, S/L2, T/L3 10 14t06
U/T1, VIT2, W/T3 10 14t06 M4 211023
_ 18.6 to 20.4
4A0018  |[S:©1. @2 14106 (18.6 t0 20.4)
Bl1, B2 - 14 to 10
2to2.5
© 8 14106 M5 (17.7 to 22.1)
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3.7 Control Circuit Wiring

NOTICE: Do not tighten screws beyond the specified tightening torque. Failure to comply may damage the terminal block.

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

Connect control wires as shown in the following figure:

Preparing wire

A — terminal ends E
B
m][m][m|[m]w] T :%
oo oo
m|[m[m|[m|[m][m][m][m][m][m
S—
A — Control terminal block D — Loosen screw to insert wire.
B — Avoid fraying wire strands when E — Blade depth of 0.4 mm or less
stripping insulation from wire. Strip Blade width of 2.5 mm or less
length 5.5 mm.
C — Single wire or stranded wire
Figure 3.20 Terminal Board Wiring Guide
A - Drive side D - Control device side
B — Connect shield to ground terminal E — Shield sheath (Insulate with tape)

of drive. F — Shield
C - Insulation

Figure 3.21 Preparing the Ends of Shielded Cables

When setting the frequency by analog reference from an external potentiometer, use shielded twisted-pair wires and ground
the shield of twisted-pair wires to the ground terminal of the drive.

NOTICE: The analog signal lines 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.

n Electrical Installation

A
<+—B
ORP 4———C
O+V ‘—D
oAl 4——E
on2 ¢——F
A - Drive E - (A1) Main speed frequency
B - Ground terminal (shield reference 0 to +10 Vdc (20 kQ)
connection) F — (A2) Multi-function analog input
C — (RP) Pulse train (maximum 32 kHz) 0 to +10 Vdc (20 kQ) or
D - (+V) Frequency setting power 4 to 20 mA (250 Q)/
source +10.5 Vdc maximum 20 mA 0 to 20 mA (250 Q)

G - Frequency setting potentiometer
Figure 3.22 Wiring the Frequency Reference to the Control Circuit Terminals (External Reference)
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3.8 1/0 Connections

€ Sinking/Sourcing Mode Switch

Set the DIP switch S3 on the front of the drive to switch the digital input terminal logic between sinking mode and sourcing
mode; the drive is preset to sinking mode.

Table 3.11 Sinking/Sourcing Mode Setting

Set Value Details
SINK Sinking Mode (0 V common): default setting
SOURCE Sourcing Mode (+24 V common)

/"~ DIP Switch S3 N

SOURCE

- /

SINK

Figure 3.23 DIP Switch S3

B Transistor Input Signal Using 0 V Common/Sink Mode

When controlling the digital inputs by NPN transistors (0 V common/sinking mode), set the DIP switch S3 to SINK and use
the internal 24 V power supply.

68

SINK

I

SOURCE

Multi-function input

Shielded cable \’

o
3.
<
(0]

3

Forward run/stop {

Reverse run/stop —

L

External fault N.O.

Fault reset

B
ks

;)
s

Multi-speed step 1

Multi-speed step 2

Jog reference

@
z
b

+24V

;

S3

SOURCE

§J®8

Figure 3.24 Sinking Mode: Sequence from NPN Transistor (0 V Common)
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3.8 I/0 Connections

B Transistor Input Signal Using +24 V Common/Source Mode

When controlling digital inputs by PNP transistors (+24 V common/sourcing mode), set the DIP switch S3 to SOURCE and
use an external 24 V power supply.

SINK Shielded cable \

Forward run / stop":I

§ Reverse run/stopﬂf\
SOURCE =

_S External fault N.O.—1<

©

5 Fault rest —F
External _L £ |Multi-step speed 1————1
power supply +— =

+24 V Multi-step speed 2——<
Jog frequency —_—F

+24V

—l % jjjjjji %
1

(2}
(&)

SOURCE

v

Figure 3.25 Source Mode: Sequence from PNP Transistor (+24 V Common)
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3.9 Main Frequency Reference

3.9 Main Frequency Reference

€ DIP Switch S1 Analog Input Signal Selection

The main frequency reference can either be a voltage or current signal input. For voltage signals both analog inputs, Al and
A2, can be used, for current signals A2 must be used.

When using input A2 as a voltage input, set DIP switch S1 to “V” (left position) and program parameter H3-09 to “0” (0 to
+10 Vdc with lower limit) or “1” (0 to +10 Vdc without lower limit).

To use current input at terminal A2, set the DIP switch S1 to "' (default setting) and set parameter H3-09 = “2” or “3” (4-20
mA or 0-20 mA). Set parameter H3-10 = “0” (frequency reference).

Note: If Terminals A1 and A2 are both set for frequency reference (H3-02 = 0 and H3-10 = 0), the addition of both input values builds the frequency

reference.

Table 3.12 Frequency Reference Configurations

Voltage Input

Current Input

Drive
+10.5V

- *+V 20 mA current
Main speed
Oto10V O A1 frequency reference

2kQ (voltage input)

Main speed

(current input)

common

A2 frequency reference

O AC Frequency reference

Drive

+10.5V
+V' 20 mA current

Main speed
A1 frequency reference

4 to 20 mA input
(voltage input)

or

0 to 20 mA input Main speed

A2 frequency reference
(current input)

AC Frequency reference
common

DIP Switch S$1

\ |

11

)

Figure 3.26 DIP Switch S1

Table 3.13 DIP Switch S1 Settings

Setting Value Description
V (left position) Voltage input (0 to 10 V)
I (right position) Current input (4 to 20 mA or 0 to 20 mA): default setting
Table 3.14 Parameter H3-09 Details
e Setting Default
No. Parameter Name Description Range Setting
Selects the signal level for terminal A2.
Frequency ref, (current) 0: 0 to +10 V, unipolar input (with lower limit)
H3-09 quency ret. . 1: 0 to +10 V, bipolar input (no lower limit) 0to3 2
terminal A2 signal level selection :
2:4t0 20 mA
3:0to 20 mA
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3.10 MEMOBUS/Modbus Termination

3.10 MEMOBUS/Modbus Termination

The two ends of the MEMOBUS/Modbus network line must be terminated. The drive has a built-in termination resistor that
can be enabled or disabled using DIP switch S2. If a drive is a single drive on the network or is located at the end of a network
line, set DIP switch S2 to the ON position to enable the termination resistor. Disable the termination resistor on all slave drives

that are not located at the network line end.
Table 3.15 MEMOBUS/Modbus Switch Settings

S2 Position Description
ON Internal termination resistor ON
OFF Internal termination resistor OFF (no termination resistor); default setting
T m= |Q - |
! = DIP Switch S2
\ 1
\ OFF ON
Dﬂmi]m | | I
U 000 | \ /

U1 Vriz WS

Figure 3.27 DIP Switch S2

Note: Refer to the MEMOBUS/Modbus communications manual for details on MEMOBUS/Modbus.
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3.1 Braking Resistor

3.11 Braking Resistor

Dynamic braking (DB) helps bring the motor to a smooth and rapid stop when working with high inertia loads. Regeneration
occurs as the drive lowers the motor frequency with high inertia. When the regeneration flows back into the DC bus capacitors,
an overvoltage situation occurs. A braking resistor prevents these overvoltage faults.

NOTICE: Do not allow unqualified personnel to use the product. Failure to comply could result in damage to the drive or braking circuit.
Carefully review the braking resistor instruction manual when connecting a braking option to the drive.

Note: The braking circuit must be sized properly in order to dissipate the power required to decelerate the load in the desired time. Ensure that
the braking circuit can dissipate the energy for the set deceleration time prior to running the drive.

NOTICE: Use a thermal overload relay or over-temperature contact to interrupt input power to the drive if the braking resistor overheats. In
the event of a possible thermal overload, the relay triggers the input contactor and prevents the braking resistor from burning up.

€ Installation

WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect a braking resistor directly to any other
terminals. Improper wiring connections could result in death or serious injury by fire. Failure to comply may result in damage to the braking
circuit or drive.

NOTICE: Connect braking resistors to the drive as shown in the I/O wiring examples. Improperly wiring braking circuits could result in damage
to the drive or equipment.

B Installation Procedure
1. Disconnect all electrical power to the drive and wait at least five minutes before servicing the drive and any connected
components.
2. Remove drive front cover.

3. Use a voltmeter to verify that voltage is disconnected from incoming power terminals and that the DC bus no longer
holds a charge.

Power
supply

MCCB

THRX OFF ON  MC

Drive

=

Thermal relay switch for
i | external braking resistor

Fault contact
Figure 3.28 Connecting a Braking Resistor

4. Follow manufacturer instructions to connect the resistor unit to the drive using proper wire gauge according to local
electrical codes.

Power leads for the remote mount resistors generate high levels of electrical noise; group these signal leads
separately.

5. Mount the resistor unit on a noncombustible surface. Maintain minimum side and top clearances according to resistor
manufacturer instructions.

WARNING! Fire Hazard. Do not use improper combustible materials. Failure to comply could result in death or serious injury by
fire. Attach the drive or braking resistors to metal or other noncombustible material.

Reinstall drive covers and resistor covers, if provided.
Set parameter L3-04 = “0” or “3” to disable stall prevention during deceleration.
Set parameter L8-01 to “1” to enable overheat protection when using a heatsink-mounted braking resistor option.

Set L8-01 = “0” for other braking resistor types.
Set parameter L3-04 = “3” to generate the shortest possible deceleration time.

N
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3.1 Braking Resistor

Table 3.16 Braking Resistor Settings

Parameter

Settings

L8-01: Internal Dynamic Braking Resistor Protection Selection

0: Disabled. The drive will not provide overheat protection.
Supply separate means of overheat protection.
1: Enabled. Braking Resistor is protected from overheat.

L3-04: Stall Prevention During Deceleration
Note: Select either 0 or 3

0: Stall prevention disabled.

3: Stall prevention enabled with a braking resistor

Note: This setting cannot be used in OLV control for PM
motor.

8. Operate the system and verify the required deceleration rate is obtained during dynamic braking or stopping.

YASKAWA ELECTRIC SIEP C710606 18F YASKAWA AC Drive — V1000 Technical Manual
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3.12 Wiring Checklist

M No. Item Page
O 24 |Ensure that no frayed wires on the terminal block are touching other terminals or connections. -
O 25  |Properly separate control circuit wiring and main circuit wiring. -
O 26 |Analog signal line wiring should not exceed 50 m. -
O 27 |Safe Disable Input wiring should not exceed 30 m. -

YASKAWA ELECTRIC SIEP C710606 18F YASKAWA AC Drive — V1000 Technical Manual
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3.12 Wiring Checklist

This Page Intentionally Blank
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4.1 Section Safety

4.1 Section Safety

A DANGER

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

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

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

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.
Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the power
supply is turned off. The charge indicator LED will extinguish when the DC bus voltage is below 50 Vdc. To prevent electric
shock, wait at least five minutes after all indicators are off and measure the DC bus voltage level to confirm safe level.

Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in death or serious injury.

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

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.
Failure to comply could result in death or serious injury.

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

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
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.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Attach the drive to metal or other noncombustible material.
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4.1 Section Safety

NOTICE

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

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

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

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

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

Do not allow unqualified personnel to use the product.

Failure to comply could result in damage to the drive or braking circuit.

Carefully review instruction manual TOBP C720600 00 when connecting a braking option to the drive.

Do not modify the drive circuitry.

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

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other
devices.

Failure to comply could result in damage to the drive.

YASKAWA ELECTRIC SIEP C710606 18F YASKAWA AC Drive — V1000 Technical Manual
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4.2 Using_; the Dig_;ital LED Operator

4.2 Using the Digital LED Operator

Use the LED operator to enter run and stop commands, display data, edit parameters, as well as display fault and alarm

information.

€ Keys, Displays, and LEDs

4 N
\ J
Table 4.1 Keys and Displays on the LED Operator
No. Display Name Function
1 m Data Display Area Displays the frequency reference, parameter number, etc.
2 Esc ESC Key Returns to the previous menu.
S Moves the cursor to the right.
3 eI RESET Key Resets the drive to clear a fault situation.
4 RUN Key Starts the drive.
5 Up Arrow Key Scrolls up to select parameter numbers, setting values, etc.
6 Down Arrow Key Scrolls down to select parameter numbers, setting values, etc.
Stops the drive.
’ Note: Stop priority circuit. Pressing the STOP key will always cause the drive to
7 @sor STOP Key stop the motor, even when a Run command is active at an external Run command
source. Set parameter 02-06 to 0 to disable the STOP key priority.
J Selects all modes, parameters, settings, etc.
) ENTER Key Selects a menu item to move from one display screen to the next.
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4.2 Using_j the Dig_jital LED Operator

€ Menu Structure for Digital LED Operator

DRIVE MODE

PROGRAMMING MODE

:l

C o nnn .
[

Turn the power on

(AT LV

>

N <1
— IIIE!!!I

Reverse Selection

Forward Selection
(AL

Output Frequency

Description of Key Operations

ENTER

-
- 3
l:
t

Note: “XX” characters are shown in this manual.

The drive will display the actual setting values.
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Parameter Setting Mode 4
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Auto-Tuning
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Figure 4.3 Digital LED Operator Screen Structure

<1> Reverse can only be selected when LOCAL is set.
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4.6 Application Selection

4.6 Application Selection

Several Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these
Application Presets automatically sets the required parameters to the Application Preset default values and selects 1/Os. In
addition, the parameters most likely to be changed are assigned to the list of User Parameters, A2-01 through A2-16. These
can be accessed in the Setup Mode and provide quicker application adjustment by eliminating the need to scroll through
multiple menus.

The following presets can be selected:

Note: 1. Do not set any value outside the allowable range for A1-06. Setting an out-of-range value will cause “APPL” to flash on the display in
the Setup group and disable the up and down arrow keys on the digital operator. To fix this error, press the ESC key to return to the
Setup group and then it will then be possible to switch to another mode using the up and down arrow keys.

2. A1-06 setting can only be changed by initializing the drive by first setting A1-03 to 2220. Setting A1-06 to a value that is out of range
will not adversely affect drive operation. When the drive should not be initialized because initialization will cause other problems, then
A1-06 does not need to be changed.

WARNING! Confirm the drive I/O signals and external sequence before performing a test run. Setting parameter A1-06 may change the I/
O terminal function automatically from the default setting. Failure to comply may result in death or serious injury.

No. Parameter Name Setting Range Default

0: Disabled
1: Water supply pump
2: Conveyor

A1-06 Application Preset i g’&z‘gt fan 0

5: Compressor
<]>

8: Conveyor 2 <%~

<I> Application Preset settings 6 and 7 are only available in drive software versions PRG: 5010, PRG: 1010, and PRG: 1011. To determine the drive
software version, refer to the PRG: field on the drive nameplate or drive parameter U1-25.

<2> Auvailable in drive software versions PRG: 1020 and later.

€ Setting 1: Water Supply Pump Application
Table 4.5 Water Supply Pump Parameter Settings

No. Name Default Setting
Al1-02 Control Method Selection 0: V/f Control
b1-04 Reverse Operation Selection 1: Reverse Prohibited
C1-01 Acceleration Time 1 1.0s
C1-02 Deceleration Time 1 1.0s
C6-01 Drive Duty Selection 1: Normal Duty
E1-03 V/f Pattern Selection OFH
E1-07 Middle Output Frequency 30.0 Hz
E1-08 Middle Output Frequency Voltage 50.0V
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table 4.6 Water Supply Pump: User Parameters (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
b1-01 Frequency Reference Selection 1 E1-08 |Middle Output Frequency Voltage
b1-02 Run Command Selection 1 E2-01 Motor Rated Current
b1-04 |Reverse Operation Selection H1-05 Multi-Function Digital Input Terminal S5 Function

Selection

H1-06 Multi-Function Digital Input Terminal S6 Function

C1-01 Acceleration Time 1 .
Selection

Multi-Function Digital Input Terminal S7 Function
H1-07 :
Selection

E1-03 | V/f Pattern Selection L5-01 |Number of Auto Restart Attempts

C1-02 Deceleration Time 1
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No.

Parameter Name

No.

Parameter Name

E1-07

Middle Output Frequency

€ Setting 2: Conveyor Application

Table 4.7 Conveyor: Parameter Settings

No. Parameter Name Default Setting

A1-02 Control Method Selection 0: V/f Control

C1-01 Acceleration Time 1 3.0s

C1-02 Deceleration Time 1 30s

C6-01 Drive Duty Selection 0: Heavy Duty

L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table 4.8 Conveyor: User Parameters (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
A1-02 | Control Method Selection C1-02  |Deceleration Time 1
b1-01 Frequency Reference Selection 1 E2-01 |Motor Rated Current
b1-02 |Run Command Selection 1 L3-04 |Stall Prevention Selection during Deceleration
C1-01 Acceleration Time 1 - -

€ Setting 3: Exhaust Fan Application

Table 4.9 Exhaust Fan:

Parameter Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
b1-04 Reverse Operation Selection 1: Reverse Prohibited
C6-01 Drive Duty Selection 1: Normal Duty
E1-03 V/f Pattern Selection OFH
E1-07 Middle Output Frequency 30.0 Hz
E1-08 Middle Output Frequency Voltage 500V
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled
Table 4.10 Exhaust Fan: User Parameters (A2-01 to A2-16)
No. Parameter Name No. Parameter Name
b1-01 Frequency Reference Selection 1 E1-07 |Middle Output Frequency
b1-02  |Run Command Selection 1 E1-08 |Middle Output Frequency Voltage
bl-04 |Reverse Operation Selection E2-01 Motor Rated Current
b3-01 Speed Search Selection at Start H1-05 ggfg{gﬁnaion Digital Input Terminal S5 Function
C1-01 | Acceleration Time 1 H1-06 g/gllég{&mtion Digital Input Terminal S6 Function
C1-02 | Deceleration Time 1 H1-07 g/gllétcit-il:)lrllnaion Digital Input Terminal S7 Function
E1-03 | V/fPattern Selection L5-01 |Number of Auto Restart Attempts

€ Setting 4: HVAC Fan Application
Table 4.11 HVAC Fan: Parameter Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
b1-04 Reverse Operation Selection 1: Reverse Prohibited
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4.6 Application Selection

No. Parameter Name Default Setting
b6-01 Dwell Reference at Start 3.0Hz
b6-02 Dwell Time at Start 03s
C1-01 Acceleration Time 1 3.0s
C1-02 Deceleration Time 1 3.0s
C6-01 Drive Duty Selection 0: Heavy Duty
C6-02 Carrier Frequency Selection 2: 5kHz
d1-01 Frequency Reference 1 6.0 Hz
d1-02 Frequency Reference 2 30.0 Hz
d1-03 Frequency Reference 3 60.0 Hz
E1-03 V/f Pattern Selection OFH
H2-02 Terminals P1 Function Selection 37: During Frequency Output
H2-03 Terminals P2 Function Selection 5: Frequency Detection 2
L2-03 Momentary Power Loss Minimum Baseblock Time 03s
L3-04 Momentary Power Loss Voltage Recovery Ramp Time  |0: Disabled
L4-01 Speed Agreement Detection Level 2.0Hz
L4-02 Speed Agreement Detection Width 0.0 Hz
L6-01 Torque Detection Selection 1 8: UL3 at RUN - Fault
L6-02 Torque Detection Level 1 5%
L6-03 Torque Detection Time 1 0.5s
L8-05 Input Phase Loss Protection Selection 1: Enabled </~
L8-07 Output Phase Loss Protection Selection 1: Enabled
L8-38 Carrier Frequency Reduction 1: Enabled below 6 Hz
L8-41 High Current Alarm Selection 1: Enabled (alarm is output)
<1> Disable L8-05 for single-phase models.
Table 4.16 Preset 6: User Parameters (A2-01 to A2-16):
No. Parameter Name No. Parameter Name
A1-02 |Control Method Selection d1-02  [Frequency Reference 2
b1-01 Frequency Reference Selection 1 d1-03  [Frequency Reference 3
b6-01 Dwell Reference at Start E1-08 |Middle Output Frequency Voltage
b6-02 Dwell Time at Start H2-01 Terminals MA, MB, and MC Function Selection
C1-01  |Acceleration Time 1 L1-01 Motor Overload Protection Selection
C1-02 |Deceleration Time 1 L4-01 Speed Agreement Detection Level
C6-02  |Carrier Frequency Selection L6-02 |Torque Detection Level 1
d1-01 Frequency Reference 1 L6-03  |Torque Detection Time 1

€ Notes on Controlling the Brake when Using Application Preset 6

The frequency detection function is used for controlling the brake.

When an external Baseblock command is present while a Run command is active, the frequency reference will be kept as long
as the Run command is active. To avoid improper brake operation make sure that frequency detection is set so that the brake

does not ope

n during Baseblock (L4-07 = “0”, default).

The table below shows how to set up the drive when using output terminals P2-PC as brake control output.

Brake Open/Close Brake Activation Level Control Mode
Function Parameter Signal Parameter VI OLV OleMfor
Frequency L4-07=0 Frequency Detection Level L4-01=1.0t03.0 Hz <> o o -
Detection 2 H2-03=5 Frequency Detection Width L4-02=0.0to 0.5 Hz <2>
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4.6 Application Selection

<1> This is the setting recommended when using Open Loop Vector Control. In V/f Control, set the level as the motor rated slip frequency plus 0.5 Hz.
Not enough motor torque will be created if this value is set too low, and the load may tend to slip. Make sure this value is greater than the minimum
output frequency and greater than the value of L4-02 as shown in the diagram below. If set too high, however, there may be a jolt at start.

<2> Hysteresis for Frequency Detection 2 can be adjusted by changing the Frequency Detection Width (L4-02) between 0.0 and 0.5 Hz. If the load slips
during stop, make changes in steps of 0.1 Hz until the load no longer slips.

L4-01 f AN % 14-02
Output — Time

frequency

Frequency | ON |_OFF
detection 2

Figure 4.10 Frequency Detection 2

The braking sequence should be designed as follows:

* A normally open signal (N.O.) should be used to control the brake so that it is released when terminal P2-PC closes.
* When an Up or Down command is entered, the brake should release.

» When a fault signal is output, the brake should close.

» When changing the speed using an analog signal, make sure that the source of the frequency reference is assigned to the
control circuit terminals (b1-01 = 1).

* A sequence to open and close the holding brake appears in the diagram below.

—s1.5C UP _OFF | oN
Input :
Lse-sc Fastslow —COFF | ON
b6-02
d1-01 (Enabled when b1-01 = 0)
r Output frequency b6-01 m
0 L4-01,06- Namm 0201
out PN —> Time
utpt Frequency Detection 2 DG Injection braking
Lp2-pCc  (H2-03=05) | ON [ OFF
Holding brake ' ;
Closed\_©OPen / Closed
Figure 4.11 Holding Brake Time Chart
€ Setting 7: Preset 7
Table 4.17 Preset 7: Parameters and Settings
No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
b1-01 Frequency Reference Selection 1 0: Operator
C1-01 Acceleration Time 1 3.0s
C1-02 Deceleration Time 1 30s
C6-01 Drive Duty Selection 0: Heavy Duty
C6-02 Carrier Frequency Selection 2:5kHz
d1-01 Frequency Reference 1 6.0 Hz
d1-02 Frequency Reference 2 30.0 Hz
d1-03 Frequency Reference 3 60.0 Hz
H1-05 Multi-Function Digital Input Terminal S5 Function 3: Multi-Step Speed 1
H1-06 Multi-Function Digital Input Terminal S6 Function 4: Multi-Step Speed 2
H2-02 Terminals P1 Function Selection 37: During frequency output
L3-04 Stall Prevention Selection during Deceleration 0: Disabled
L8-05 Input Phase Loss Protection Selection 1: Enabled <>
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No. Parameter Name Default Setting
L8-07 Output Phase Loss Protection Selection 1: Triggered when a single phase is lost
L8-38 Carrier Frequency Reduction 1: Enabled below 6 Hz
L8-41 High Current Alarm Selection 1: Enabled (alarm output)

<1> Disable L8-05 for single-phase models.

Table 4.18 Preset 7: User Parameters (A2-01 to A2-16):

No. Parameter Name No. Parameter Name
b1-01 |Frequency Reference Selection 1 d1-03  |Frequency Reference 3
C1-01 |Acceleration Time 1 E2-01 |Motor Rated Current
C1-02 |Deceleration Time 1 H1-05 |Multi-Function Digital Input Terminal S5 Function
C6-02  |Carrier Frequency Selection H1-06 |Multi-Function Digital Input Terminal S6 Function
d1-01 Frequency Reference 1 H2-01 |Terminals MA, MB, and MC Function Selection
d1-02  |Frequency Reference 2 L1-01 |[Motor Overload Protection Selection

€ Setting 8: Conveyor Application 2

This setting is available in drive software versions PRG: 1020 and later.

Table 4.19 Conveyor 2: Parameters and Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
C1-01 Acceleration Time 1 30s
C1-02 Deceleration Time 1 3.0s
C6-01 Drive Duty Selection 0: Heavy Duty
L3-04 Stall Prevention Selection during Deceleration 0: Disabled
n3-13 Overexcitation Deceleration Gain 1.4
n3-21 High-Slip Suppression Current Level 150%
Table 4.20 Conveyor 2: User Parameters (A2-01 to A2-16):
No. Parameter Name No. Parameter Name
A1-02 |Control Method Selection E2-01 |Motor Rated Current
b1-01 Frequency Reference Selection 1 L3-04 |Stall Prevention Selection during Deceleration
bl1-02 Run Command Selection 1 n3-13 Overexcitation Deceleration Gain
C1-01 Acceleration Time 1 n3-21 High-Slip Suppression Current Level
C1-02  [Deceleration Time 1 — -
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4.7 Auto-Tuning

) g N/ A4
VI/f Control Open Loop Vector PM Open LoopVector Control|
A1-02=0 A1-02 =2 A1-02=5
v/ : A4
. Select the motor code
Select a V/f patt .
elec Ea1 _Ospa em . (E5-01) or set motor data
0 e manually in E5-00
AV g AV g

connected load
expected to be less
han 30% of the motor,
rating?

Will the application Can the load be
allow motor rotation disconnected from
for Auto-Tuning? the motor?

NOTICE: Auto-Tuning with

€000 0000000000000000000000000000000000000000000000000000000

Is the cable a connected load is possible,
between the motor but may result in less than
and drive longer optimum performance.
than 50 m? .
V/f Rotational .
Auto-Tuning .
(T1-01=3) __\7
- Ai?éa%?:iil Use VI/f control (A1-02 =
+ | Stationary Auto-Tuning for (T1-01 = 0? 0) or set motor ,
| Line-to-Line Resistance parameters manually if
. (T1-01=2) : OLV control is needed
: v A4 N/
Toeee > Run the motor without the load. <‘ eoeee
Fine tune parameters if needed.
N/
Connect the load and run the motor.
Fine tune parameters if needed.
AV
[ Verify system operates as required. ]
N/
(C Auto-Tuning finished. D)

Figure 4.13 Auto-Tuning Selection

Enter the type of Auto-Tuning to parameter T1-01.

Enter the motor nameplate data.

Start the Auto-Tuning process when prompted by the drive.

If Auto-Tuning was successfully performed, do a test run without the load and make any necessary parameter adjustments.
If the test run was successful, do a test run with the load connected and make parameter adjustments if necessary.

N AW

104 YASKAWA ELECTRIC SIEP C710606 18F YASKAWA AC Drive — V1000 Technical Manual









4.7 Auto-Tuning

PRG: 1015 and earlier: 0.00 to 650.00 kW
B T1-03: Motor Rated Voltage (T1-01 =0 or 3)

Used to set the motor rated voltage according to the motor nameplate value. If the motor is used above its base speed, enter
the voltage at base speed here.

For higher tuning precision and better control performance, enter the motor no-load voltage here if known. The motor no-load
voltage is referred as to the voltage needed to operate the motor under no-load condition at its rated speed. Refer to the motor
data sheet.

No.

Name

Setting Range

Default

T1-03

Motor Rated Voltage

0.0 to 255.5 V~<I~

200.0 V=<~

<1> Values shown here are for 200 V class drives. Double values when using a 400 V class drive.

B T1-04: Motor Rated Current

Used to set the motor rated current according to the motor nameplate value. For optimal performance in OLV, the motor rated
current should be between 50 and 100% of the drive rating. Enter the current at the motor base speed.

No. Name Setting Range Default
10 to 200% of drive rated Determined by
T1-04 Motor Rated Current current 02-04 and C6-01

B T1-05: Motor Rated Frequency (T1-01 =0 or 3)

Used to set the motor rated frequency according to the motor nameplate value. If a motor with an extended speed range is used
or the motor is used in the field weakening area, enter the base frequency here.

For higher tuning precision and better control performance, enter the motor no-load frequency here if known. The “no-load
frequency” refers to the frequency needed to operate the motor under no-load condition at its rated speed. Refer to the motor
data sheet.

No. Name Setting Range Default
T1-05 Motor Base Frequency 0.0 to 400.0 Hz 60.0 Hz
B T1-06: Number of Motor Poles (T1-01 = 0 or 3)
Used to set the number of motor poles according to the motor nameplate value.
No. Name Setting Range Default
T1-06 Number of Motor Poles 2to 48 4

B T1-07: Motor Base Speed (T1-01 =0 or 3)

Used to set the motor rated speed according to the motor nameplate value. If a motor with an extended speed range is used or

the motor is used in the field weakening area, enter the speed at base frequency here.

No.

Name

Setting Range

Default

T1-07

Motor Base Speed

0 to 24000 r/min

1750 r/min

B T1-11: Motor Iron Loss (T1-01 = 3)

Provides iron loss information for determining the Energy Saving coefficient. If E2-10 has been changed and the power has
been cycled, the value set to E2-10 will appear as the default in T1-11. If the value of T1-02 is not changed during Auto-
Tuning data input, the drive will select a value that is typical for the motor power entered to T1-02.

No. Name Setting Range Default
Determined by
T1-11 Motor Iron Loss 0to 65535 W 02-04 and C6-01
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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 uncoupled 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. g
® g0
2. | press the key to select LOCAL. The LO/RE LED will turn on. nd
Ll >
CED
3. |Press to give the drive a Run command. RUN will light and the motor will rotate -p @
at 6 Hz.
Off On
Motor
4. |Ensure the motor is rotating in the correct direction and 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 10 Hz increments verifying smooth operation results at all speeds. For each
frequency, monitor the drive output current (U1-03) through the LED operator to confirm
the current is well below the motor rated current. Example: 6 Hz — 60 Hz.

@'stop
6. |The drive should operate normally. Press to stop the motor. RUN flashes until the| =
motor comes to a complete stop.

A‘ 'A
4 —p <§RUN

Flashing Off
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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 load and proceed to run the motor and load together.

B Notes on Connected Machinery

* Clear the area around the motor.

* The motor should come to a complete stop without problems.

* Connect the machinery.

* Fasten all installation screws properly. Check that the motor and connected machinery are held in place.
» Confirm that the Fast-stop circuit or mechanical safety measures operate correctly.

* Be ready to press the STOP button in case of emergency.

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.
* Check monitor parameter U1-03 to ensure there is no overcurrent.

« Ifthe application permits running the load in the reverse direction, try changing motor direction and the frequency reference
while watching for abnormal motor oscillation or vibration.

* Correct any problems that occurs with hunting, oscillation, or other control-related issues.
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4.10 Verifying Parameter Settings and Backing Up Changes

€ Copy Function (Optional)

Parameter settings can be copied to another drive to simplify parameter restoration or multiple drive setup. The drive supports
the following options:

B USB/Copy Unit (JVOP-181)

The copy unit is an external option connected to the drive to copy parameter settings to another drive. It includes a USB adapter
to connect the drive to a PC.

B LCD Operator (JVOP-180)

The LCD operator operates the drive and supports copying, importing, and verifying parameter settings using the parameters
03-01 and 03-02.

Note: Use of the LCD operator requires that the drive is running drive software version PRG: 1012 or later. The LCD operator is not compatible
with drive software version PRG: 5010.

B LED Operator (JVOP-182)

The LED operator operates the drive and supports copying, importing, and verifying parameter settings.

Note: Use of the LED operator requires that the drive is running drive software version PRG: 1014 or later. The LED operator is not compatible
with version PRG: 5010.

B Drive Wizard Plus

Drive Wizard Plus is a PC software tool for parameter management, monitoring, and diagnosis. Drive Wizard Plus can load,
store, and copy drive parameter settings. For details, refer to Help in the Drive Wizard Plus software.

The installation files can be obtained at no charge from:

U.S.: http://www.yaskawa.com
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4.11 Test Run Checklist

4 No. Checklist

Page

Set the minimum and maximum frequency references to the desired values. Make the following adjustments if

the drive does not operate as expected:
Gain adjustment: Set the maximum voltage/current signal and adjust the analog input gain (H3-03 for input A1,

O 21 H3-11 for input A2) 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 input Al,

H3-12 for input A2) until the frequency reference value reaches the desired minimum value.
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4.11 Test Run Checklist

This Page Intentionally Blank
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5.1 A: Initialization

5.1 A: Initialization

The initialization group contains parameters associated with initial setup of the drive. Parameters involving the display
language, access levels, initialization, and password are located in this group.

€ A1: Initialization

B A1-00: Language Selection
Selects the display language for the digital operator.

Note: This parameter is not reset when the drive is initialized using parameter A1-03.
No. Parameter Name Setting Range Default
A1-00 Language Selection 0to7 0

Setting 0: English

Setting 1: Japanese

Setting 2: German

Setting 3: French

Setting 4: Italian

Setting 5: Spanish

Setting 6: Portuguese

Setting 7: Chinese

B A1-01: Access Level Selection

Allows or restricts access to drive parameters.

No. Parameter Name Setting Range Default
Al1-01 Access Level Selection 0to2 2

Setting 0: Operation Only
Access is restricted to parameters A1-01, A1-04, A1-06, and all U monitor parameters.

Setting 1: User Parameters

Access to only a specific list of parameters set to A2-01 through A2-32. These User Parameters can be accessed using the
Setup mode of the digital operator.

Setting 2: Advanced Access Level (A) and Setup Access Level (S)

All parameters can be viewed and edited.

Notes on Parameter Access

* If the drive parameters are password protected by A1-04 and A1-05, parameters A1-00 through A1-03, A1-06, and all A2
parameters cannot be modified.

« If a digital input programmed for Program Lockout (H1-OOO = 1B) is enabled, parameter values cannot be modified, even
though the A1-01 is setto 1 or 2.

* If parameters are changed via serial communication the parameters cannot be changed from the digital operator until an
Enter command is received from the serial communication.

B A1-02: Control Method Selection
Selects the Control Method of the drive.

Note: 1. Be sure to perform Auto-Tuning when using one of the vector control modes.
2. Reinitializing the drive does not reset A1-02 to the factory default value.

No. Parameter Name Setting Range Default
A1-02 Control Method Selection 0,2,5 0

Setting 0: V/f Control
» For general-purpose and multiple motor applications.
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5.1 A: Initialization

No. Parameter Name
E5-07 Motor q Axis Inductance (for PM motors)
E5-09 Motor Induction Voltage Constant 1 (for PM motors)
E5-24 Motor Induction Voltage Constant 2 (for PM motors)
02-04 Drive/kVA Selection
L8-35 Installation Selection

B A1-04, A1-05: Password and Password Setting

A1-04 is for entering the password when the drive is locked. A1-05 is a hidden parameter used to set the password.

No. Parameter Name Setting Range Default
Al1-04 Password
- 0t0 9999 0
A1-05 Password Setting

How to use the Password

The user can set a password for the drive to restrict access. The password is set to A1-05 and must be entered to A1-04 to
unlock parameter access. Until the correct password is entered, the following parameters cannot be viewed or edited: A1-01,

Al1-02, A1-03, A1-06, and A2-01 through A2-33.

The instructions below demonstrate how to set a new password. Here, the password set is “1234”. An explanation follows on

how to enter the password to unlock the parameters.

Table 5.2 Setting the Password for Parameter Lock

Step Display/Result
1. [Turn on the power to the drive. The initial display appears. g Foaol
y ALYy,
2. Scroll to the Parameter Setup display and press . - m
vy
]
3. [Scroll to the right by pressing . nd m
vy
>
4. Select the flashing digits by pressing . g m
-~ vy
5. Select A1-04 by pressing . g m
4 vy
6 Press the key while holding down at the same time. A1-05 will appear. - m
* |Note: A1-05 is normally hidden, but can be displayed by following the directions listed o
here. 05” flashes
vy
J
7. Press the key. - m
vy
> -
8. Use , and to enter the password. - m
J
9 | Press to save what was entered. nd m
vy
10. |The display automatically returns to the display shown in step 5. - m
Table 5.3 Check to see if A1-01 is locked (continuing from step 10 above)
Step Display/Result
vy
L - i -
Press to display A1-01. “01” flashes
J
2. | press to display the value set to A1-01. nd m
3. |Press and , making sure that the setting values cannot be changed.
- A\Vy,
4. |Press to return to the first display. nd
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5.1 A: Initialization

€ A2: User Parameters

B A2-01to A2-32: User Parameters

The user can select 32 parameters and assign them to A2-01 through A2-32. This saves time later scrolling through the
parameter menu. The list of User Parameters can also track the most recently edited settings and save those parameters to this
list.

No. Parameter Name Setting Range Default
A2-01 to A2-32 User Parameters 1 to 32 A1-02; b1-01 to 02-08 Depg‘}%%g on

Saving User Parameters

To save specific parameters to A2-01 to A2-32, first set the access level to allow access to all parameters (A1-02 = 2). Next
assign the parameter number to the User Parameters list by entering it into one of the A2-C0[0 parameters. By then setting
A1-01 to “1”, the access level can be restricted so that users can only set and reference the specific parameters saved as User
Parameters.

B A2-33: User Parameter Automatic Selection

A2-33 determines whether or not parameters that have been edited are saved to the User Parameters (A2-17 to A2-32) for
quick, easy access.

No. Parameter Name Setting Range Default
A2-33 User Parameter Automatic Selection Oorl Depgri%%g on

Setting 0: Do not save list of recently viewed parameters.
To manually select the parameters listed in the User Parameter group, set A2-33 to “0”.

Setting 1: Save history of recently viewed parameters.

By setting A2-33 to 1, all parameters that were recently edited will be automatically saved to A2-17 through A2-32. A total
of 16 parameters are saved in order with the most recently edited parameter set to A2-17. User parameters can be accessed
using the Setup mode of the digital operator.
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5.2 b: Application

DC Injection braking time

T 1 S ‘

b2-04

Output frequency when 100%

10% .
Stop command was entered (Maximum output
frequency)

Figure 5.7 DC Injection Braking Time Depending on Output Frequency

Note: If an overcurrent (oC) 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. If a Run command is
input before the operation wait time ¢ expires, the drive will not rotate the motor and the Run command will need to be cycled

before operation can occur.

Run Command
ON OFF ON OFF |ON

Output Frequency

Drive output voltage
interrupted

Operation Wait Time t

Figure 5.8 Coast to Stop with Timer

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

Selected
decel time

Minimum
Baseblock Time
(L2-03)

100%

Min. output Output frequency
frequency when Stop command (Max. output
is entered frequency)

Figure 5.9 Operation Wait Time Depending on Output Frequency

B b1-04: Reverse Operation Selection

For some applications, reverse motor rotation is not appropriate and may even cause problems (e.g., air handling units, pumps,
etc.). Setting parameter b1-04 to 1 instructs the drive to ignore any Reverse run commands.

No. Parameter Name Setting Range Default
b1-04 Reverse Operation Selection Oorl 0

Setting 0: Reverse Operation Enabled
Possible to operate the motor in both forward and reverse directions.
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5.2 b: Application

CIbc Injection Braking
. b2-01 start frequency

output !

frequency [ braking time

b2-04
Figure 5.10 DC Injection Braking during Deceleration

B b2-02: DC Injection Braking Current

Sets the DC Injection Braking current as a percentage of the drive rated current. If set to larger than 50%, the carrier frequency
is automatically reduced to 1 kHz.

No. Name Setting Range Default
b2-02 DC Injection Braking Current 0to 75% 50%

The level of DC Injection Braking current affects the strength of the magnetic field attempting to lock the motor shaft.
Increasing the current level will increase the amount of heat generated by the motor windings. This parameter should only be
increased to the level necessary to hold the motor shaft.

B b2-03: DC Injection Braking Time at Start

Sets the time of DC Injection Braking at start. It can be used to stop a coasting motor before restarting it or to apply a braking
torque at start. Disabled when set to 0.00 s.

No. Name Setting Range Default
b2-03 DC Injection Braking Time at Start 0.00 to 10.00 s 0.50's
Note: Before starting an uncontrolled rotating motor (e.g. a fan motor driven by windmill effect), DC Injection or Speed Search should be used

to either stop the motor or detect its speed before starting it. Otherwise motor stalling and other faults can occur.

B b2-04: DC Injection Braking Time at Stop

This parameter works in combination with b2-01, and sets the DC Injection Braking time at stop. Used to completely stop a
motor with high inertia load after ramp down. Increase the setting if the motor tends to coast by inertia after a stop.

No. Name Setting Range Default
b2-04 DC Injection Braking Time at Stop 0.00 to 10.00 s 0.50's

B b2-08: Magnetic Flux Compensation Value @
1]

Sets the magnetic flux compensation as a percentage of the no-load current value (E2-03) and can be used to increase the a
motor flux when the motor is started up. %
£

No. Name Setting Range Default g

b2-08 Magnetic Flux Compensation Value 0 to 1000% 0% o

This parameter allows the magnetizing motor flux to be boosted when starting the motor and thereby facilitate a quick ramp- ﬂ
up of the torque reference and magnetizing current reference in order to reduce motor slip during start. This flux level will be
applied below the minimum output frequency set to E1-09 until the DC Injection time at start (b2-03) expires. It may be used

to compensate for reduced starting torque due to motor circuit inefficiencies.

B b2-12: Short Circuit Brake Time at Start

Short-Circuit braking can be used in Open Loop Vector for PM motors. By shorting all three motor phases it produces a braking
torque in the motor and can be used to stop a coasting motor before starting it.

Parameter b2-12 sets the time for Short-Circuit Brake operation at start. Disabled when set to 0.00 s.

No. Name Setting Range Default
b2-12 Short Circuit Brake Time at Start 0.00 t0 25.50 s 0.00 s

B b2-13: Short Circuit Brake Time at Stop

The Short-Circuit braking described for parameter b2-12 can also be applied at the end of deceleration in order to completely
stop high inertia loads. Short circuit braking is initiated when the output frequency falls below the higher of the values b2-01
and E1-09.
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5.2 b: Application

Parameter b2-13 sets the time for Short-Circuit brake operation at stop. Disabled when set to 0.00 s.

No. Name Setting Range Default
b2-13 Short Circuit Brake Time at Stop 0.00 to 25.50 s 0.50s

€ b3: Speed Search

The Speed Search function allows the drive to detect the speed of a rotating motor shaft that is driven by external forces (e.g.
fan rotating by windmill effect or motor driven by load inertia). The motor operation can be directly started from the speed
detected without needing to stop the machine before.

Example: When a momentary loss of power occurs, the drive output shuts off. This results in a coasting motor. When power
returns, the drive can find the speed of the coasting motor and restart it directly.

The drive offers two types of Speed Search, Speed Estimation and Current Detection. Both methods are explained below
followed by a description of all relevant parameters.

B Speed Estimation Type Speed Search (b3-24 = 1)

This method can be used for a single motor connected to a drive. It should not be utilized if the motor is one or more frame
sizes smaller than the drive, at motor speeds above 130 Hz, or when using a single drive to operate more than one motor.

The Speed Estimation type distinguishes two kinds of operation, Back EMF voltage estimation and DC current injection.

Back EMF Voltage Estimation

This method is used by Speed Search after short Baseblock (e.g. a power loss where the drives CPU kept running and the Run
command was kept active). Here the drive estimates the motor speed by analyzing the back EMF voltage. It outputs the
estimated frequency and increases the voltage using the time constant set in parameter L2-04. After that the motor is accelerated
or decelerated to the frequency reference starting from the detected speed.

AC power
supply ON OFF Selected
f
Starts at the detected speed /:fg?::gg
Output /_/—
frequency
Output
current
. > Several milliseconds

Min. Baseblock Time/;—‘*

b3-05 <1>
(L2-03)

Figure 5.11 Speed Search after Baseblock

<1> Once AC power is restored, the drive will wait for at least the time set to b3-05. If the power interruption is longer than
the Minimum Baseblock Time L2-03, the drive will wait for b3-05 after the power has returned before starting Speed Search.

Current Injection

This method is used when there is no detectable back EMF, e.g. after longer power losses, when Speed Search is applied with
the Run command (b3-01 = 1) or if an External Search command is used. It injects the DC current set in b3-06 to the motor

and detects the speed by measuring the current feedback. The drive outputs the detected frequency and increases the voltage
using the time constant set in parameter L2-04. If the resulting current is higher than the level in b3-02 the output frequency
isreduced. When the current becomes lower than b3-02 the motor speed is assumed to be found and the drive starts to accelerate
or decelerate to the frequency reference.
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5.2 b: Application

No. Name Setting Range Default
b3-05 Speed Search Delay Time 0.0t0 100.0 s 02s

B b3-06: Output Current 1 During Speed Search

Sets the current injected to the motor at the beginning of Estimation Type Speed Search as a factor related to motor rated
current set in E2-01 and E4-01. If the motor speed is relatively slow when the drive starts to perform Speed Search after a long
period of baseblock, it may be helpful to increase the setting value. The output current during Speed Search is automatically
limited by the drive rated current. This function has no influence when Current Detection Speed Search is used (b3-24 = 0).

No. Name Setting Range Default
b3-06 Output Current 1 during Speed Search 0.0t02.0 Dete(r)rzn_l(r)lzd by
Note: If Speed Estimation is not working correctly even after adjusting b3-06, try using Current Detection Speed Search instead.

B b3-08: Current Control Gain during Speed Search (Speed Estimation Type)
Note: Parameter available in drive software versions PRG: 1022 and later.

Sets the proportional gain for the current controller during Speed Search. There is normally no need to change this parameter
from the default value.

No. Name Setting Range Default
Current Control Gain during Speed Search Al1-02=00r2:0.50
b3-08 (Speed Estimation Type) 0.00 0 6.00 A1-02 = 5: 030

B b3-10: Speed Search Detection Compensation Gain

This parameter sets the gain for the detected motor speed of the Speed Estimation Speed Search. The drive will start the motor
at the estimated speed multiplied by b3-10. The setting should be increased if an overvoltage fault occurs when the drive
restarts the motor. This function has no influence when Current Detection Speed Search is used (b3-24 = 0).

No. Name Setting Range Default
b3-10 Speed Search Detection Compensation Gain 1.00 to 1.20 1.10
Note: Increase this value if overvoltage occurs when performing Speed Search at start after a relatively long period of baseblock.

B b3-14: Bi-Directional Speed Search Selection

Sets how the drive determines the motor rotation direction when performing Speed Estimation Speed Search. The setting has
no influence on Current Detection Speed Search (b3-24 = 0).

No. Parameter Name Setting Range Default
b3-14 Bi-Directional Speed Search Selection Oorl 0

Setting 0: Disabled
The drive uses the frequency reference to determine the direction of motor rotation in order to restart the motor.

Setting 1: Enabled
The drive detects the motor rotation direction in order to restart the motor.

B b3-17: Speed Search Restart Current Level

If there is a fairly large difference between the estimated frequency and the actual motor speed when performing Speed
Estimation, a large current can flow. This parameter sets the current level at which Speed Estimation is restarted, thus avoiding
overcurrent and overvoltage problems. The parameter is set as a percentage of the drive rated current. This function has no
influence when Current Detection Speed Search is used (b3-24 = 0).

No. Name Setting Range Default
b3-17 Speed Search Restart Current Level 0 to 200% 150%

B b3-18: Speed Search Restart Detection Time

Sets the time the current must be above the level set in b3-17 before Speed Search is restarted. This function has no influence
when Current Detection Speed Search is used (b3-24 = 0)
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5.2 b: Application

Multi-function Contact On (Closed)
Input: Timer Function ON ON Off (Open)
Multi-function Contact
Output: Timer Function ON ON On (Closed)
; s ; s Off (Open)
b4-01 b4-02 b4-01 b4-02

Figure 5.15 Timer Operation

4 b5: PID Control

The drive has a built in PID (Proportional + Integral + Derivative) controller that can be used for closed loop control of system
variables such as pressure, temperature etc. The difference between the target and the feedback value (deviation) is fed into
the PID controller. The PID controller adjusts the drive output frequency in order to minimize the deviation, providing an
accurate control of the system variables.

B P Control

The output of P control is the product of the deviation and the P gain so that it follows the deviation directly and linearly. With
P control only an offset between the target and feedback remains.

B | Control

The output of I control is the integral of the deviation. It minimizes the offset between target and feedback value that typically
remains when pure P control is used. The integral time (I-time) constant determines how fast the offset is eliminated.

B D Control

D control predicts the deviation signal by multiplying its derivative (slope of the deviation) with a time constant and adding
this to the PID input. This way the D portion of a PID controller provides a braking action to the controller response and can
reduce the tendency of oscillations and overshoot.

Be aware that D control tends to amplify noise on the deviation signal, which can result in control instability. D control should
therefore only be used when necessary.

B PID Operation

To better demonstrate how PID works, the diagram below shows how the PID output changes when the PID input (deviation)
jumps from 0 to a constant level.

PID input

Time

PID output

.- | control

PID Output D control

- P control
Time
Figure 5.16 PID Operation
B Using PID Control
Applications for PID control are listed in the table below.
Application Description Sensors Used
Speed Control Machinery speed is fed back and adjusted to meet the target value. Synchronous control is Tachometer
performed using speed data from other machinery as the target value
Pressure Maintains constant pressure using pressure feedback. Pressure sensor
Fluid Control  |Keeps flow at a constant level by feeding back flow data. Flow rate sensor
Temperature S . . Thermocoupler,
C (I)) ntrol Maintains a constant temperature by controlling a fan with a thermostat. Thermistorp

136 YASKAWA ELECTRIC SIEP C710606 18F YASKAWA AC Drive — V1000 Technical Manual



5.2 b: Application

B PID Setpoint Input Methods

When the PID control parameter b5-01 is set to 1 or 2, the frequency reference in b1-01 (or b1-15) becomes the PID setpoint.
I£ b5-01 is set to 3 or 4, then the PID setpoint can be input from one of the sources in the following table.

Table 5.6 PID Setpoint Sources

PID Setpoint Source Settings
Analog Input Al Set H3-02=C
Analog Input A2 Set H3-10=C
MEMOBUS/Modbus Register 0006H Set Bit 1 in register 000FH to 1 and input the setpoint to register 0006H
Pulse Input RP Set H6-01 =2
Parameter b5-19 Set parameter b5-18 = 1 and input the PID setpoint to b5-19
Note: A duplicate allocation of the PID setpoint input will result in an OPE alarm.

B PID Feedback Input Methods

Either one feedback signal can be input for normal PID control or two feedback signals can be input for controlling a differential
process value.

Normal PID Feedback
The PID feedback can be input from one of the sources listed below.

Table 5.7 PID Feedback Sources

PID Feedback Source Settings
Analog Input Al Set H3-02 =B
Analog Input A2 Set H3-10=B
Pulse Input RP Set H6-01 =1

Note: A duplicate allocation of the PID feedback input will result in an OPE alarm.

Differential Feedback

The second PID feedback signal for differential feedback can come from the sources listed below. The differential feedback
function is automatically enabled when a differential feedback input is assigned.

Table 5.8 PID Differential Feedback Sources

PID Differential Feedback Source Settings
Analog Input Al Set H3-02 =16
Analog Input A2 Set H3-10 =16

Note: A duplicate allocation of the PID differential feedback input will result in an OPE alarm.
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Figure 5.17 PID Block Diagram
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B b5-01: PID Function Setting

Enables or disables the PID operation and selects the PID operation mode.

No. Parameter Name Setting Range Default
b5-01 PID Function Setting 0to4 0

Setting 0: PID disabled

Setting 1: Output Frequency = PID Output 1
The PID controller is enabled and the PID output builds the frequency reference. The PID input is D controlled.

Setting 2: Output Frequency = PID Output 2
The PID controller is enabled and the PID output builds the frequency reference. The PID feedback is D controlled.

Setting 3: Output Frequency = Frequency Reference + PID Output 1

The PID controller is enabled and the PID output is added to the frequency reference. D control is applied to the difference of
the feedback value (U5-02) and the setpoint.

Setting 4: Output Frequency = Frequency Reference + PID Output 2

The PID controller is enabled and the PID output is added to the frequency reference. Applies D control on the feedback value
(U5-00).

B b5-02: Proportional Gain Setting (P)

Sets the P gain that is applied to the PID input. A large value will tend to reduce the error, but may cause instability (oscillations)
if too high. A small value may allow too much offset between the setpoint and feedback.

No. Name Setting Range Default
b5-02 Proportional Gain Setting (P) 0.00 to 25.00 1.00

B b5-03: Integral Time Setting (1)

Sets the time constant that is used to calculate the integral of the PID input. The smaller the integral time set to b5-03, the
faster the offset will be eliminated. If set too short, it can cause overshoot or oscillations. To turn off the integral time, set
b5-03 = 0.00.

No. Name Setting Range Default
b5-03 Integral Time Setting (I) 0.0 t0 360.0 s 1.0s
Without Integral With Integral

PID
feedback /\\ Setpoint /\ Setpoint~_ Zero

Offs: U offset with
integral action

Feedback Feedback

Time Time
Figure 5.18 Offset Elimination by Integral Operation

B b5-04: Integral Limit Setting

Sets the maximum output possible from the integral block. Set as a percentage of the maximum frequency (E1-04).

No. Name Setting Range Default
b5-04 Integral Limit Setting 0.0 to 100.0 100.0
Note: On some applications, especially those with rapidly varying loads, the output of the PID function may show a fair amount of oscillation.

To suppress this oscillation, a limit can be applied to the integral output by programming b5-04.
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B b5-05: Derivative Time (D)

Sets the time the drive predicts the PID input/PID feedback signal based on the derivative of the PID input/PID feedback.
Longer time settings will improve the response but can cause vibrations. Shorter settings will reduce the overshoot but also
reduce the controller responsiveness. D control is disabled by setting b5-05 to zero seconds.

No. Name Setting Range Default
b5-05 Derivative Time 0.00 to 10.00 s 0.00 s

B b5-06: PID Output Limit

Sets the maximum output possible from the entire PID controller. Set as a percentage of the maximum frequency (E1-04).

No. Name Setting Range Default
b5-06 PID Output Limit 0.0 to 100.0% 100.0%

B b5-07: PID Offset Adjustment

Sets the offset added to the PID controller output. Set as a percentage of the maximum frequency.

No. Name Setting Range Default
b5-07 PID Offset Adjustment -100.0 to 100.0% 0.0%

B b5-08: PID Primary Delay Time Constant
Sets the time constant for the filter applied to the output of the PID controller. Normally, change is not required.

No. Name Setting Range Default
b5-08 PID Primary Delay Time Constant 0.00 to 10.00 s 0.00 s
Note: Effective in preventing oscillation when there is a fair amount of oscillation or when rigidity is low. Set to a value larger than the cycle of

the resonant frequency. Increasing this time constant reduces the responsiveness of the drive.

H b5-09: PID Output Level Selection

Normally, the output of the PID function increase whenever the PID input is negative (feedback below setpoint). Using b5-09
the PID controller can be set up for applications that require opposite operation.

No. Parameter Name Setting Range Default
b5-09 PID Output Level Selection Oorl 0

Setting 0: Normal Output
A negative PID input causes an increase in the PID output (direct acting).

Setting 1: Reverse Output
A negative PID input causes a decrease in the PID output (reverse acting).

B b5-10: PID Output Gain Setting

Applies a gain to the PID output and can be helpful when the PID function is used to trim the frequency reference (b5-01 =3
or 4). Increasing b5-10 causes the PID function to have a greater regulating effect on the frequency reference.

No. Name Setting Range Default
b5-10 PID Output Gain Setting 0.00 to 25.00 1.00

B b5-11: PID Output Reverse Selection

Determines whether a negative PID output reverses the drive operation direction or not. When the PID function is used to trim
the frequency reference (b5-01 = 3 or 4), this parameter has no effect and the PID output will not be limited (same as
b5-11=1).

No. Parameter Name Setting Range Default
b5-11 PID Output Reverse Selection Oorl 0

Setting 0: Reverse Disabled
Negative PID output will be limited to 0 and the drive output will be stopped.
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Setting 1: Reverse Enabled
Negative PID output will cause the drive to run in the opposite direction.

B PID Feedback Loss Detection

The PID Feedback Loss Detection function can detect broken sensors or broken sensor wiring. It should be used whenever
PID control is enabled to prevent critical machine conditions (e.g. acceleration to max. frequency) caused by a feedback loss.

Feedback loss can be detected in two ways:
* Feedback Low Detection:

Detected when the feedback falls below a certain level for longer than the specified time.
* Feedback High Detection:

Detected when the feedback rises beyond a certain level for longer than the specified time.

The following figure explains the working principle of feedback loss detection when the feedback signal is too low. Feedback
high detection works in the same way.

PID feedback value

PID /
Feedback

Detection

Loss Level
(b5-13)
> time
 «— NO FbL
- detection
H FbL detection
PID Feedback PID Feedback
Loss Detection Time Loss Detection Time
(b5-14) (b5-14)

Figure 5.19 PID Feedback Loss Detection

The parameters necessary to set up the feedback loss detection are explained below.

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 Oto5 0

Setting 0: Digital Output Only

A digital output set for “PID feedback low” (H2-O0O = 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. A digital output set for “PID feedback high” (H2-OO = 3F) will be
triggered if the PID feedback value is beyond the detection level set to b5-36 for the time set to b5-37 or longer. Neither a

fault nor an alarm is displayed on the digital operator. The drive will continue operation. When the feedback value leaves the ﬂ
loss detection range, the output is reset.

Parameter Details

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-O0O = 3F) will be triggered. Both events trigger an alarm output (H1-
OO0 = 10). The drive will continue operation. When the feedback value leaves the loss detection range, the alarm and outputs
are reset.

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 (H1-O0O = 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 is still active even if PID is disabled by a digital input (H1-OOO = 19).
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Setting 4: Feedback Loss Alarm, Even if PID is Disabled by Digital Input
Same as b5-12 = 1. Detection is still active even if PID is disabled by a digital input (H1-OO = 19).

Setting 5: Feedback Loss Fault, Even if PID is Disabled by Digital Input
Same as b5-12 = 2. Detection is still active even if PID is disabled by a digital input (H1-OOO = 19).
B b5-13: PID Feedback Loss Detection Level

Sets the feedback level used for PID feedback loss detection. The PID feedback has to fall below this level for longer than the
time b5-14 before feedback loss is detected.

No. Name Setting Range Default
b5-13 PID Feedback Loss Detection Level 0 to 100% 0%

B b5-14: PID Feedback Loss Detection Time
Sets the time that the PID feedback has to fall below b5-13 before feedback loss is detected.

No. Name Setting Range Default
b5-14 PID Feedback Loss Detection Time 00to255s 1.0s
B b5-36: PID Feedback High Detection Level

Sets the feedback level used for PID feedback high detection. The PID feedback has to exceed this level for longer than the
time b5-37 before feedback loss is detected.

No. Name Setting Range Default
b5-36 PID Feedback High Detection Level 0 to 100% 100%

B b5-37: PID Feedback High Detection Time
Sets the time for that the PID feedback has to exceed b5-36 before feedback loss is detected.

No. Name Setting Range Default
b5-37 PID Feedback High Detection Time 0.0to25.5s 1.0s
B PID Sleep

The PID Sleep function stops the drive when the PID output or the frequency reference falls below the PID Sleep operation
level for a certain time. The drive will resume operating once the PID output or frequency reference rises above the PID Sleep
operation level for the specified time. The operation is explained in the figure below.

PID Output

PID Sleep Function
Start Level ( b5-15)

Sleep Delay Time

Internal Run > b5-16 ‘§b5-16 “ Sleep Delay Time
command Run Stop
External Run Run command enabled
LU Continues to output “During Run”
During Run

Figure 5.20 PID Sleep Operation

Notes on using the PID Sleep function:

» The PID Sleep function is always active, even if PID control is disabled.

* The method the Sleep function uses to stop the motor is defined by parameter b1-03.
* The parameters necessary to set up the PID Sleep function are explained below.

Bl b5-15: PID Sleep Function Start Level
Sets the level used for PID Sleep.

The drive goes into Sleep mode if the PID output or frequency reference is smaller than b5-15 for longer than the time set in
b5-16. It resumes the operation when the PID output or frequency reference is above b5-15 for longer than the time set in
b5-16.
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No. Name Setting Range Default
b5-15 PID Sleep Function Start Level 0.0 to 400.0 Hz 0.0 Hz
B b5-16: PID Sleep Delay Time
Sets the delay time to activate or deactivate the PID Sleep function.
No. Name Setting Range Default
b5-16 PID Sleep Delay Time 0.0to25.5s 0.0s

B b5-17: PID Accel/Decel Time

The PID acceleration/deceleration time is applied on the PID setpoint value.

As the normal acceleration times C1-C10 are applied after the PID output, they reduce the responsiveness of the system and
can cause hunting or over- and undershooting when the setpoint changes quickly. Using the PID acceleration/deceleration
time instead helps to avoid such problems.

The PID acceleration/deceleration time can be canceled using a digital input programmed for “PID SFS cancel” (H1-0O0O =
34).

No. Name Setting Range Default
b5-17 PID Accel/Decel Time 0to255s 0s
B b5-18: PID Setpoint Selection
Enables or disables parameter b5-19 for PID setpoint.
No. Parameter Name Setting Range Default
b5-18 PID Setpoint Selection Oorl 0

Setting 0: Disabled

Parameter b5-19 is not used as the PID setpoint. The setpoint must be entered via an analog input, pulse input, or MEMOBUS/
Modbus register 06H.

Setting 1: Enabled
Parameter b5-19 is used as PID setpoint.

B b5-19: PID Setpoint Value

Used to adjust 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%

B b5-20: PID Setpoint Scaling

Determines the units that the PID setpoint (b5-19) is set in and displayed. Also determines the units for monitors U5-01 and
U5-04.

No. Parameter Name Setting Range Default
b5-20 PID Setpoint Scaling 0to3 1
Setting 0: Hz

The setpoint and PID monitors are displayed in Hz with a resolution of 0.01 Hz.

Setting 1: %
The setpoint and PID monitors are displayed as a percentage with a resolution of 0.01%.

Setting 2: r/min
The setpoint and PID monitors are displayed in r/min with a resolution of 1 r/min.

Setting 3: User Defined

The setpoint b5-19 and PID monitors U1-01/04 are displayed with the unit and resolution defined by parameters b5-38 and
b5-39.
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B b5-34: PID Output Lower Limit

Sets the minimum possible PID controller output as a percentage of the maximum output frequency (E1-04). The lower limit
is disabled when set to 0.00%

No. Name Setting Range Default
b5-34 PID Output Lower Limit -100.0 to 100.0% 0.00%

B b5-35: PID Input Limit

Sets the maximum allowed PID input as a percentage of the maximum output frequency (E1-04). Parameter b5-35 acts as a
bipolar limit.

No. Name Setting Range Default
b5-35 PID Input Limit 0.0 to 1000.0% 1000.0%

B b5-38/39 PID Setpoint/Monitor User Display Value/Display Digits

When parameter b5-20 is set to 3, the parameters b5-38 and b5-39 can be used to set a user defined display for the PID setpoint
(b5-19) and feedback monitors (U5-01/04).

Parameter b5-38 determines the display value when the maximum frequency is output. 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/Monitor User Display Value 0 to 60000 Detelr)rgl_ i;gd by
b5-39 PID Setpoint and Display Digits 0to3 Dete]grsr{iélgd by

B b5-40: Frequency Reference Monitor Content During PID
Sets the content on the frequency reference monitor display (U1-01) when PID control is active.
No. Name Setting Range Default
b5-40 Frequency Reference Monitor Content During PID Oorl 0
Setting 0: Frequency Reference after PID
Monitor U1-01 displays the frequency reference increased or reduced for the PID output.
Setting 1: Frequency Reference
Monitor U1-01 displays the frequency reference value.
B b5-47: Reverse Operation Selection 2 by PID Output
Reverses operation selection when b5-01 is set to 3 or 4.

No. Name Setting Range Default

b5-47 Reverse Operation Selection 2 by PID Output Oorl 1

Setting 0: Zero Limit when PID Output is a Negative Value

Setting 1: Reverse Operation when PID Output is a Negative Value (Zero Limit if the Reverse Operation Is Prohibited

by b1-04)

4 b6: Dwell Function

The reference hold or Dwell function is used to temporarily hold the output frequency at a set reference value, for a set time,

and then continue to ramp up or stop.

The Dwell at start function can be used when driving a permanent magnet motor in V/f Control, or a motor with a heavy

starting load. The pause in acceleration allows the PM motor rotor to align with the stator field of the motor, thus reducing the

starting current.

Dwell works as shown in the figure below.
Note: Using the Dwell function requires that the stopping method for the drive be set to “Ramp to Stop” (b1-03 = 0).
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Run Command

Output Frequency

OFF ON OFF
Tbe-m b6-03 §
b6-02 b6-04

Figure 5.21 Dwell Function at Start and Stop

B b6-01/b6-02: Dwell Reference/Time at Start

b6-01 sets the frequency that is kept for the time set in b6-02 during acceleration.

No. Name Setting Range Default
b6-01 Dwell Reference at Start 0.0 to 400.0 Hz 0.0 Hz
b6-02 Dwell Time at Start 0.0t0 10.0 s 0.0s

B b6-03/b6-04: Dwell Reference/Time at Stop
Parameter b6-03 sets the frequency that is kept for the time set in b6-04 during deceleration.

No. Name Setting Range Default
b6-03 Dwell Reference at Stop 0.0 to 400.0 Hz 0.0 Hz
b6-04 Dwell Time at Stop 0.0t0 10.0 s 0.0s

€ b8: Energy Saving

The Energy Saving feature improves overall system operating efficiency by operating the motor at its most efficient level.
This is accomplished by continuously monitoring the motor load and controlling the motor so that it always operates near its

rated slip frequency.

Note: Energy Saving is mainly designed for applications with variable torque (Normal Duty) but is not appropriate for applications where the

load may suddenly increase.

B b8-01: Energy Saving Control Selection
Enables or disables the Energy Saving function.
No. Parameter Name Setting Range Default
b8-01 Energy Saving Control Selection Oorl 0

Setting 0: Disabled
Setting 1: Enabled

B b8-02: Energy Saving Gain (OLV only)

Sets the gain that is used to for magnetizing current reduction during Energy Saving. A higher value results in lower
magnetization of the motor and thereby less energy consumption. However, if b8-02 is too high the motor might stall.

No. Name

Setting Range

Default

b8-02 Energy Saving Gain

0.00 to 10.0

0.7

B b8-03: Energy Saving Control Filter Time Constant (OLV only)

Parameter b8-03 sets the response time for Energy Saving. Although lowering this value allows for a quicker response,

instability may result if it is too low.

No. Name Setting Range Default
b8-03 Energy Saving Control Filter Time Constant 0.00 to 10.00 Dete(r)r;_i(r)lzd by
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5.3 C: Tuning_;

The slip compensation limit is constant throughout the constant torque range. In the constant power range it is increased based
on C3-03 and the output frequency as shown in the following diagram.

Note: This parameter is disabled when using V/f Control with Simple PG Feedback Control (H6-01 = 3).

E1-04
E1-06 *C3-03

C3-03 |

. output frequency
E1-06 E1-04

Base Maximum
Frequency Frequency

Figure 5.28 Slip Compensation Limit

Bl C3-04: Slip Compensation Selection during Regeneration

When the slip compensation during regeneration function has been activated and regenerative load is applied, it might be
necessary to use a braking option (braking resistor, braking resistor unit, or braking unit).

Even if enabled, this function does not operate when the output frequency is too low.

No. Parameter Name Setting Range Default
C3-04 Slip Compensation Selection during Regeneration Oorl 0

Setting 0: Disabled

Slip compensation is not provided. Depending on the load and operation mode (motoring or regenerative) the actual motor
speed will be lower or higher than the frequency reference.

Setting 1: Enabled
Slip compensation is enabled during regenerative operation. It will not be active at output frequencies below 6 Hz.

B C3-05: Output Voltage Limit Operation Selection

Determines if the motor flux reference is automatically reduced when output voltage reaches the saturation range.

No. Parameter Name Setting Range Default
C3-05 Output Voltage Limit Operation Selection Oorl 0

Setting 0: Disabled

Setting 1: Enabled
B C3-18: Output Voltage Limit Level

Sets the maximum percentage of output voltage reduction when C3-05 is set to 1 (Enabled).

No. Parameter Name Setting Range Default
C3-18 Output Voltage Limit Level 70.0 to 100.0% 90.0%

€ C4: Torque Compensation

The torque compensation function compensates for insufficient torque production at start-up or when a load is applied.

Note: Before making changes to the torque compensation parameters make sure the motor parameters and V/f pattern are set properly or perform
Auto-Tuning.

B C4-01: Torque Compensation Gain

Sets the gain for the torque compensation function.

No. Parameter Name Setting Range Default
C4-01 Torque Compensation Gain 0.00 to 2.50 Dete[rﬁ1_ig§d by
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Torque Compensation in V/f Control:

The drive calculates the motor primary voltage loss using the output current and the terminal resistance value (E2-05) and
then adjusts the output voltage to compensate insufficient torque at start or when load is applied. The effect of this voltage
compensation can be increased or decreased using parameter C4-01.

Torque Compensation in Open Loop Vector Control:

The drive controls the motor excitation current and torque producing current separately. Torque compensation affects the
torque producing current only. C4-01 works as a factor of the torque reference value that builds the torque producing current
reference.

Adjustment

Although this parameter rarely needs to be adjusted, small changes in increments of 0.05 may help in the following situations:
* Increase this setting when using a long motor cable.

* Decrease this setting when motor oscillation occurs.

Adjust C4-01 so that the output current does not exceed the drive rated current.

B C4-02: Torque Compensation Primary Delay Time 1

Sets the delay time used for applying torque compensation.

No. Parameter Name Setting Range Default
C4-02 Torque Compensation Primary Delay Time 1 0 to 60000 ms Deteg?_iggd by
Adjustment

Although C4-02 rarely needs to be changed, adjustments may help in the following situations:
« If the motor vibrates, increase C4-02.
« If the motor responds too slowly to changes in the load, decrease C4-02.

B C4-03: Torque Compensation at Forward Start (OLV only)

Sets the amount of torque at start in the forward direction in order to improve motor performance during start with heavy load.
Compensation is applied using the time constant set in parameter C4-05. A setting of 0.0% disables this feature.

No. Parameter Name Setting Range Default
C4-03 Torque Compensation at Forward Start 0.0 to 200.0% 0.0%

B C4-04: Torque Compensation at Reverse Start (OLV only)

Sets the amount of torque reference at start in the reverse direction in order to improve motor performance during start with
heavy load. Compensation is applied using the time constant set in parameter C4-05. A setting of 0.0% disables this feature.

No. Parameter Name Setting Range Default
C4-04 Torque Compensation at Reverse Start -200.0 to 0.0% 0.0%

B C4-05: Torque Compensation at Start Time Constant (OLV only)

This parameter is the time constant for applying the torque compensation at start set in parameters C4-03 and C4-04.

No. Parameter Name Setting Range Default
C4-05 Torque Compensation Time Constant 0 to 200 ms 10 ms

B C4-06: Torque Compensation Primary Delay Time 2 (OLV only)

This time constant is used during Speed Search or during regenerative operation when the actual motor slip is higher than 50%
of the rated slip. Adjust the value if an overvoltage fault occurs with sudden changes in the load or at the end of acceleration
with high inertia load.

No. Parameter Name Setting Range Default
C4-06 Torque Compensation Primary Delay Time 2 0 to 10000 ms 150 ms
Note: 1. If C4-06 is set to a relatively large value, be sure to also increase the setting in n2-03 (AFR Time Constant 2) proportionally.

2. C4-06 will not be active if L3-04 is 0, 3 or 4, the output frequency is below 5 Hz, or Speed Search after momentary power loss is active.
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5.3 C: Tuning_;

B Rated Current Depending on Carrier Frequency

The tables below show the drive output current depending on the carrier frequency settings. The 2 kHz value is equal to the
Normal Duty rated current, the 8/10 kHz value is equal to the Heavy Duty rated current. The carrier frequency determines the
output current linearly. Use the data below to calculate output current values for carrier frequencies not listed in the tables.

Note: In Heavy Duty mode the maximum rated output current is equal to the 8/10 kHz value, even if the carrier frequency is reduced.

Table 5.12 200 V Class Drives with 10 kHz Heavy Duty Default Carrier Frequency

Rated Current (A
Model (A)

2 kHz 10 kHz 15 kHz
BA0001
2A0001 1.2 0.8 0.6
BA0002
2A0002 1.9 1.6 1.3
BA0003
2A0004 35 3.0 2.4
BA0006
2A0006 6.0 5.0 4.0

Table 5.13 200 V Class Drives with 8 kHz Heavy Duty Default Carrier Frequency
Rated Current (A

Model (A)

2 kHz 8 kHz 15 kHz
BAO0010
2A0010 9.6 8.0 6.4
BA0012
2A0012 12.0 11.0 8.8
BAO0018 17.5 17.5 14.0
2A0020 19.6 17.5 14.0
2A0030 30.0 25.0 20.0
2A0040 40.0 33.0 26.4
2A0056 56.0 47.0 37.6
2A0069 69.0 60.0 48.0

Table 5.14 400 V Class Drives with 8 kHz Heavy Duty Default Carrier Frequency
Rated Current (A

Model (A)

2 kHz 8 kHz 15 kHz
4A0001 1.2 1.2 0.7
4A0002 2.1 1.8 1.1
4A0004 4.1 34 2.0
4A0005 5.4 4.8 2.9
4A0007 6.9 5.5 33
4A0009 8.8 7.2 43
4A0011 11.1 9.2 5.5
4A0018 17.5 14.8 8.9
4A0023 23.0 18.0 10.8
4A0031 31.0 24.0 14.4
4A0038 38.0 31.0 18.6
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