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Preface &
General Safety

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

L1PREFACE ...... ... e 12
.2 GENERAL SAFETY. ... ... .o 14

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual 1



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 Installation & Start-Up Manual

O -
= Read this manual first.
(&A% ] This manual describes installation, wiring, operation procedures, functions,
=} . . . . .
by troubleshooting, maintenance, and inspections to perform before operation.
o

V1000 Series AC Drive Technical Manual

Read this manual for detailed information about parameter usage. Contact a
Yaskawa representative to order this manual.

V1000 Series AC Drive Quick Start Guide

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 set-up and adjustment. Refere to the V1000
Technical Manual for complete descriptions of drive features and functions.

4 Symbols

NOTE: indicates a supplement or precaution that does not cause drive damage.

Indicates a term or definition used in this manual.

—x
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i.1 Preface

4 Terms and Abbreviations

Drive: Yaskawa V1000 Series Drive
PM motor: Synchronous motor (an abbreviation for IPM motor or SPM motor)
Z~> IPM motor: SSR1 Series

SPM motor: Pico motor (SMRA Series)
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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.

A\ WARNING

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

The following conventions are used to indicate safety messages in this
manual. Failure to heed these messages could result in serious or 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.
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i.2 General Safety

A\ WARNING

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.
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i.2 General Safety

€ Safety Messages

A DANGER

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

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

Electrical Shock Hazard
Do not connect or disconnect wiring 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/0 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.
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i.2 General Safety

A\ WARNING

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.

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.

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual
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i.2 General 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 perform a withstand voltage test on any part of the drive.

Failure to comply could result in damage to the sensitive devices within the
drive.

Do not operate damaged equipment.
Failure to comply could result in further damage to the equipment.

Do not connect or operate any equipment with visible damage or missing
parts.

Install adequate branch circuit short circuit protection per applicable
codes.

Failure to comply could result in damage to the drive.

The drive is suitable for circuits capable of delivering not more than 30,000
RMS symmetrical Amperes, 240 Vac maximum (200V Class) and 480 Vac
maximum (400V Class).

Do not expose the drive to halogen group disinfectants.

Failure to comply may cause damage to the electrical components in the
drive.

Do not pack the drive in wooden materials that have been fumigated or
sterilized.

Do not sterilize the entire package after the product is packed.
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i.2 General Safety

€ Drive Label Warnings

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

A WARNING Risk of electric shock.

A = Read manual before installing.
= Wait 5 minutes for capacitor discharge after
disconnecting power supply.
= To conform to C€ requirements, make sure
to ground the supply neutral for 400V class.

Figure i.1 Warning Information

N
E]A %]

4

A B o stosenisyzr
A EIERETI Warning
o
- do0vE - souse, wRmsssE Display

SRETSCE, (CEHD)
Figure i.2 Warning Information Position

€ Warranty Information

B Restrictions

The V1000 was not designed or manufactured for use in devices or systems that may
directly affect or threaten human lives or health.

Customers who intend to use the product described in this manual for devices or systems
relating to transportation, health care, space aviation, atomic power, electric power, or in
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i.2 General Safety

underwater applications must first contact their Yaskawa representatives or the nearest
Yaskawa sales office.

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

€ Quick Reference

Easily Set Application-Specific Parameters

L 4

Preset parameter defaults are available for many applications. Refer to R

Application Presets on page 111 =

> Vil

Conveyor

Run a Motor of One-Frame Larger Capacity

‘When using this drive for variable torque loads such as fans and pumps, a motor one frame size larger can be used.
Refer to Drive Duty Mode Selection: C6-01 on page 134

Know the Details of Safety Measures

The functions listed below affect the safe operation of the drive. Ensure that the settings fit the application
requirements prior to operation.

Operation of digital outputs during Auto-tuning. Rotational Auto-tuning allows for normal digital output
operation, while non-rotational Auto-tuning does not allow for normal digital output operation.

Safe operations. Run by power on. Parameter setting b1-17.
LOCAL/REMOTE key effective during stop in drive mode. Parameter 02-01.
LED operator stop key priority selection. Parameter 02-02.

Enter press required after changing the keypad frequency refrence. Parameter 02-05.

Operation interlock when program mode is selected. Parameter b1-08.
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i.2 General Safety

Replace the Drive

The removable terminal block with parameter backup function allows the
transfer of parameter settings after drive replacement. Refer to Replacing the
drive on page 259

Drive a Synchronous PM Motor

The V1000 drive can opertate synchronous PM motors. Refer to Subchart A3:
Operation with Permanent Magnet Motors on page 110.

Perform Auto-tuning

Automatic tuning sets motor parameters. Refer to Auto-Tuning on page 153

Check the Maintenance Period Using Drive Monitors

on page 252.

The maintenance period of fans and capacitors can be checked drive monitors. Refer to Performance Life Monitors

Drive or Motor Faults are Displayed on a Digital Operator

Possible Solutions on page 206.

Refer to Fault Displays, Causes, and Possible Solutions on page 187 and Refer to Alarm Codes, Causes, and

Standards Compliance

Refer to CE Low Voltage Directive Compliance on page 417 and Refer to UL
Standards Compliance on page 425.

C €W

LISTED
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i.2 General Safety
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Receiving

This chapter describes the proper inspections to perform after
receiving the drive and illustrates the different enclosure types
and components.

11 SECTION SAFETY ..ottt i ans 24
1.2 MODEL NUMBER AND NAMEPLATE CHECK. . ....... 25
1.3 DRIVE MODELS AND ENCLOSURE TYPES .......... 28
1.4 COMPONENT NAMES. ............cciiiiiiiiinen, 30
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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 inverter 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

Normal Duty Amps/Heavy Duty Amps

AC drive model— (MODEL :C I MR-VU2A0001FAA REV:A

=
&
S-LRWPLIN )

[4

Input specifications — | INPUT :AC3PH 200-240V 50/60Hz 2.7/T.4A7 | istep

Output specifications — | QUTPUT:AC3PH 0-240V 0-400Hz 1. 2A/0. 8A I%’f’m‘
NASS : 0. 6Ks PRG: 1011 ’

L.ot number— | O/N  : [———Software version

Serial number— | §/N

WWWWW | Encosure Type

FILE NO: E131457

TNSTALLATION CATEGORY 1T RS
% YASKAWA ELECTRIC CORPORATION Assentled in Lsh RoHS )

Figure 1.1 Nameplate Information
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1.2 Model Number and Nameplate Check

Drive V1000 No Custqmizgd No. Voltage Des!gp
Series Specifications Class Revision
Order
No. Region A | Standard model A [IPOO
Code B |IP20
U | UsA 1P20
A Japan -
No Environmental
C Europe " | Specification *
A | Standard
No. Voltage Class M | Humidity- and
1-ph . 200-240 V; dust-resistant
B phase ac N | Oil-resistant
2 | 3-phase, 200-240 Vac S | Vibration-resistant
4 3-phase, 380-480 Vac
v
Single-Phase 200 V
Normal Duty Heavy Duty
No Max. Motor Rated Output No Max. Motor Rated Output
: Capacity kW Current A : Capacity kW Current A
0001 0.2 1.2 0001 0.1 0.8
0002 0.4 1.9 0002 0.2 1.6
0003 0.75 33 0003 0.4 3
0006 1.1 6 0006 0.75 5
0010 22 9.6 0010 1.5 8
0012 3.0 12 0012 2.2 11
Three-Phase 200 V
Normal Duty Heavy Duty
No Max. Motor Rated Output No Max. Motor Rated Output
’ Capacity kW Current A ’ Capacity kW Current A
0001 0.2 1.2 0001 0.1 0.8
0002 0.4 1.9 0002 0.2 1.6
0004 0.75 35 0004 0.4 3
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1.2 Model Number and Nameplate Check

Normal Duty Heavy Duty
0006 1.1 6 0006 0.75 5
0010 22 9.6 0010 1.5 8
0012 3.0 12 0012 2.2 11
0020 5.5 19.6 0020 3.7 17.5
0030 7.5 30 0030 5.5 25
0040 11 40 0040 7.5 33
0056 15 56 0056 11 47
0069 18.5 69 0069 15 60

Three-Phase 400 V

Normal Duty Heavy Duty
No. Max. Motor Rated Output No. Max. Motor Rated Output

Capacity kW Current A Capacity kW Current A
0001 0.4 1.2 0001 0.2 1.2
0002 0.75 2.1 0002 0.4 1.8
0003 1.5 4.1 0003 0.75 34
0004 22 5.4 0004 1.5 4.8
0005 3.0 6.9 0005 22 5.5
0007 3.7 8.8 0007 3.0 7.2
0011 5.5 11.1 0011 3.7 9.2
0018 7.5 17.5 0018 5.5 14.8
0023 11 23 0023 7.5 18
0031 15 31 0031 11 24
0038 18.5 38 0038 15 31

* Drives with these specifications do not guarantee complete protection for the specified
environmental condition.

Note:

Refer to Component Names on page 30 for differences regarding enclosure protection types and

component descriptions.
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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 1P20/ NEMA Type1)

CIMR-VO CIMR-vC]

BA0001B BAOOOIF

BA0002B BAO0O2F

Single-Phase BA0003B BAOOO3F
200 V Class BA0006B BAOOOGF
BA0010B BAOO10F

BA0012B BAOO12F

2A0001B 2A0001F

2A0002B 2A0002F

2A0004B 2A0004F

2A0006B 2A0006F

2A0010B 2A0010F

2A0012B 2A0012F

gg(r)esf Ig;::: 2A0020B 2A0020F
2A0030B 2A0030F

2A0040B 2A0040F

2A0056B 2A0056F

2A0069B 2A0069F

4A0001B 4A0001F

4A0002B 4A0002F

4A0004B 4A0004F

4A0005B 4A0005F

4A0007B 4A0007F

gg{ff,‘ l;]}z:: 4A0009B 4A0009F
4A0011B 4A0011F

4A0018B 4A0018F

4A0023B 4A0023F

4A0031B 4A0031F

4A0038B 4A0038F
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1.3 Drive Models and Enclosure Types

* Two types of enclosures are offered for V1000 drives.
* [P20/Open-Chassis models are often placed inside a large enclosure panel where the front of the
Z~=N  drive s 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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1.4 Component Names

1.4 Component Names

This section illustrates the drive components as they are mentioned in this manual.

Note: For a detailed description of digital operator functions, refer to XREF digital operator. The
digital LED operator is not removable.
Note: The number of drive cooling fans varies depending on drive model.

€ IP20/Open-Chassis

m Single-phase AC200 V CIMR-VCOBA0001B ~ 00003B
Three-phase AC200 V CIMR-V[J12A0001B ~ 0006B

A - Fan cover G - Front cover screw
B - Mounting hole H - Front cover
C - Heatsink I — Comm port
Refer to Network Communications
on page 405
D - Optional 24 V DC power supply J - LED operator
connector cover Refer to Using the Digital LED
Operator on page 91
E - Terminal board K - Drive case
Refer to Table 3.6 on page 70
F - Terminal cover L - Cooling fan
Refer to Drive Cooling Fans on
page 254

Figure 1.2 Exploded View of IP20/Open-Chassis Type Components
Three-Phase AC200 V CIMR-VJ2A0006B
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1.4 Component Names

B Single-Phase AC200 V CIMR-VCIBA0006B ~ 0012B
Three-Phase AC200 V CIMR-VCJ2A0010B ~ 0020B
Three-Phase AC400 V CIMR-V[14A0001B ~ 0011B

A - Fan cover H - Front cover
B - Mounting hole I — Terminal cover
C - Heatsink J - Bottom cover
D - Optional 24 V DC power supply K - LED operator
connector cover Refer to Using the Digital LED
Operator on page 91
E - Comm port L - Case
Refer to Network Communications
on page 405
F - Terminal board M - Cooling fan
Refer to Table 3.6 on page 70 Refer to Drive Cooling Fans on
page 254

G - Front cover screw

Figure 1.3 Exploded view of IP20/Open-Chassis Type Components
Three-Phase AC200 V CIMR-VJ2A0012B
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1.4 Component Names

€ IP20/NEMA Type 1 Enclosure

B Single-phase AC200 V CIMR-VCIBA0001F ~ 0003F
Three-phase AC200 V CIMR-VJ2A0001F ~ 0006F

B
o
i C
D
A - Fan cover I - Front cover screws
B - Mounting hole J - Front cover
C - Heatsink K - Comm port
Refer to Network Communications
on page 405
D - Optional 24 V DC power supply L - LED operator
connector cover Refer to Using the Digital LED
Operator on page 91
E - Terminal board M - Case
Refer to Table 3.6 on page 70
F - Bottom cover screws N - Top cover
G - Rubber bushing O - Cooling fan
Refer to Drive Cooling Fans on
page 254

H - Bottom front cover

Figure 1.4 Exploded View of IP20/NEMA Type 1 Components
Three-phase AC200 V CIMR-V[J]2A00062F
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1.4 Component Names

Single-phase AC200 V CIMR-VCIBAO0O6F ~ 0012F
Three-phase AC200 V CIMR-VJ2A0010F ~ 0020F
Three-phase AC400 V CIMR-V[I4A0001F ~ 0011F

oo w>
I

m

Ie

— Fan cover
Mounting hole
Heatsink
Cable cover

— Terminal board
Refer to Table 3.6 on page 70

— Cover screws
— Rubber bushing
— Bottom cover

1
J
K
L

vOoZ

Front cover screws
Front cover
Terminal cover
Comm port

Refer to Network Communications
on page 405

LED operator

Refer to Using the Digital LED
Operator on page 91

Case

Top cover

Cooling fan

Refer to Drive Cooling Fans on
page 254

Figure 1.5 Exploded view of IP20/NEMA Type 1 Components
Three-phase AC200 V CIMR-V[J12A0012F
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1.4 Component Names

B Three-phase AC200 V CIMR-V[12A0030F ~ 0069F
Three-phase AC400 V CIMR-VJ4A00018F ~ 0038F

A - Fan cover
B - Cooling fan
Refer to Drive Cooling Fans on

page 254
C - Mounting Hole
D - Heatsink

E - Cable cover

F — Front cover screws

G - Front cover

H - Terminal board
Refer to Table 3.6 on page 70

| - Terminal cover

J - Comm port
Refer to Network Communications
on page 405

K - LED operator
Refer to Using the Digital LED
Operator on page 91

L - Case

Figure 1.6 Exploded view of IP20/NEMA Type 1 Components
Three-phase AC400 V CIMR-VJ4A0018F
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1.4 Component Names

€ Front Views

CIMR-V2A0006B CIMR-VOJ2A0012B

i —

[

o

1 |

N o

"" j E \Y EEE Gj EETSE;
mjﬁm . Oie &3t oD

A - Terminal board connector F — Ground terminal

B - DIP switch S1 G - Terminal cover
Refer to Terminal A2 Switch on
page 79

C - DIP switch S3 H - Option card connector
Refer to Sinking/Sourcing Mode Refer to Connecting the Option
Switch on page 77 Card on page 287

D - Control circuit terminal I - DIP switch S2
Refer to Control Circuit Wiring on Refer to MEMOBUS/Modbus
page 69 Termination on page 81

E - Main circuit terminal
Refer to Wiring the Main Circuit Terminal on page 68

Figure 1.7 Front Views of Drives
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1.4 Component Names
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Mechanical
Installation

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

21SECTIONSAFETY . ... oottt 38
2.2 MECHANICAL INSTALLATION
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2.1 Section Safety

2.1

38

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.
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2.1 Section Safety

NOTICE

Operating the drive 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 non-
Yaskawa 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 60 Hz, consult with the
manufacturer.

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

‘When the input voltage is 480 V or higher or the wiring distance is
greater than 100 meters, pay special attention to the motor insulation
voltage or use a drive-rated motor.

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.
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2.1 Section Safety

40

NOTICE

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 an 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.

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 60 Hz.
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2.2 Mechanical Installation

2.2 Mechanical Installation

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

€ Installation Environment

To help prolong the optimum performance life of the drive, install the drive in the proper
environment. The table below provides description of the appropriate environment for the

drive.

Table 2.1 Installation Environment

Environment

Conditions

Installation Area

Indoors

-100 Cto +400 C (IP20/NEMA Type 1)
-100 Cto+500 C (IP20/Open-Chassis)

Ambient Drive reliability improves in enviroments without wide temperature fluctuations.
Temperature When using an enclosure panel, install a cooling fan or air conditioner in the area to ensure
that the air temperature inside the enclosure does not exceed the specified levels.
Do not allow ice to develop on the drive.
Humidity 95% RH or less and free of condensation

Storage Temperature

-200 Cto+600 C

Surrounding Area

« Install the drive in an area free from:

» oil mist and dust

« metal shavings, oil, water or other foreign materials
« radioactive materials

* combustible materials (e.g., wood)

* harmful gases and liquids

* excessive vibration

* chlorides

« direct sunlight.

Altitude 1000 m or lower
Vibration 10 to 20 Hz at 9.8 m/s?
20 to 55 Hz at 5.9 m/s?
Orientation Install the drive vertically to maintain maximum cooling effects.

NOTICE: Prevent foreign matter such as metal shavings or wire clippings from falling into the drive during
installation and project construction. Failure to comply could result in damage to the drive. Place a
temporary cover over the top of the drive during installation. Remove the temporary cover before start-up, as
the cover will reduce ventilation and cause the drive to overheat.
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2.2 Mechanical Installation

€ Installation Orientation and Spacing

Install the drive upright as illustrated in Figure 2.1 to maintain proper cooling.

A - Correct B - Incorrect
Figure 2.1 Correct Installation Orientation
B Single Drive Installation

To maintain sufficient space for airflow and wiring, refer to Figure 2.2. Install the heatsink
against a closed surface to avoid diverting cooling air around the heatsink.

Side Clearance Top/Bottom Clearance
A A

RAN=E
< B
ey o
A - 30 mm minimum C - 100 mm minimum
B - Airflow direction D -

Figure 2.2 Correct Installation Spacing

Note: IP20/NEMA Type 1 and IP20/Open-Chassis models require the same amount of space above
and below the drive for installation.

42 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual



2.2 Mechanical Installation

Em Multiple Drive Installation

When installing multiple drives into the same enclosure panel, mount the drives according to
Figure 2.2. When mounting drives with a minimum side-by-side clearance of 2 mm

according to Figure 2.3, derating must be considered and parameter L8-35 must be set. .§
Refer to Parameter List on page 309. %
®
=
A B 2 mm E
i |
©
) A . =
== e g
| [}
il 2
q & D
Bl
T
n
A - Line up the tops of the drives. C - 100 mm minimum
B - 30 mm minimum D - Airflow direction

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

Note: When installing drives of different sizes into the same enclosure panel, the tops of the drives
should line up. Leave space between the top and bottom of stacked drives for cooling fan
replacement if required. Using this method, it is possible to replace the cooling fans later.

NOTICE: When drives with IP20/NEMA Type 1 enclosures are mounted side-by-side, the top covers of all
drives must be removed as shown in the figure below.

Figure 2.4 IP20/NEMA 1 Side-by-Side Mounting in Enclosure
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2.2 Mechanical Installation

€ Removing and Attaching the Protective Covers

Refer to Electrical Installation on page 51, for information regarding the removal and
reattachment of protective covers.

€ Exterior and Mounting Dimensions

The table below matches each drive model with its appropriate drawing.
Table 2.2 Drive Models and Types

Drive Model CIMR-VO
Protective Design Single-Phase Three-Phase Three-Phase Page
200 V Class 200 V Class 400 V Class
BO0001B 20100018
2000002B
B[0002B — 45
BO0003B 20100048
2000006B
40001B
4[J0002B
BJ0006B 2[J0010B 40004B
IP20/Open-Chassis B0010B 2[00012B 40005B 46
BO0012B 20000208 4[J0007B
400098
4[J0011B
2[00030B 4[0018B
B 2000040B 4[10023B 49
2000056B 4[J0031B
2[00069B 4[0038B
BLI0001F 2[J0001F
200002F
BO0002F - 47
BOI0003F 2000004F
2[00006F
400001F
4J0002F
BO0006F 2[00010F 400004F
IP20/NEMA Type 1 BOO0010F 2000012F 400005F 48
BOO0012F 2[00020F 4J0007F
4000009F
400011F
2000030F 400018F
B 2[00040F 4[J0023F 49
2000056F 400031F
2000069F 400038F

Note: For information on the amount of heat generated by the drive and appropriate cooling methods,
refer to Specifications on page 291.
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2.2 Mechanical Installation

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

f— —_
N E— = =10
5 |1 | B
gl (|l
1|l ]
00|
[ L
1t ﬂi U )
o D1
w T D
Drive Model Dimensions (in)
Voltage Class HIvelvoce H
e CIMRVO | w1 | H1 | W | H | D |t1]| H2 | D1 Wﬁg’)ht
BA0001B 220 | 465 | 2.68 | 5.04 | 2.99 | 0.12]| 020 | 0.26 13
Single-Phase
T T BA0002B 220 | 4.65 | 2.68 | 5.04 | 299 |0.12 | 020 | 0.26 1.3
BA0003B 220 | 4.65 | 2.68 | 5.04 | 465 | 020 | 020 | 1.52 22
2A0001B 378 | 4.65 | 425 | 5.04 | 508 |0.12| 020 | 2.28 1.3
Three-Phase 2A0002B 378 | 4.65 | 425 | 5.04 | 541 |0.12] 020 | 2.28 1.3
200 V Class 2A0004B 5.04 | 465 | 551 | 5.04 | 563 | 0.12| 020 | 2.56 2.0
2A0006B 3.78 | 4.65 | 425 | 5.04 | 5.08 | 0.12| 020 | 228 24
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2.2 Mechanical Installation

Table 2.4 1P20/Open-Chassis (without an EMC filter)

r
©
I e —
t1
D1
D
Drive Model Dimensions (in)
Voltage Class Vel ode i
9 CMRVO | wi | H1 |W | H | D |t1|H| D1 ng-“)ht

BA0006B 378 | 4.65 | 425 | 5.04 | 541 020 | 0.20 | 2.28 3.7

Single-Phase

200V Class BA0010B 378 | 4.65 | 425 | 5.04 | 6.06 | 0.20 | 0.20 | 2.28 4.0
BA0012B 5.04 | 465 | 551 | 5.04 | 642 | 020 | 0.20 | 2.56 53
2A0010B 378 | 465 | 425 | 5.04 | 5.08 | 0.20 | 0.20 | 2.28 3.7

Three-Phase

200 V Class 2A0012B 378 | 4.65 | 425 | 5.04 | 541 0.20 | 0.20 | 2.28 3.7
2A0020B 5.04 | 4.65 | 551 | 5.04 5.63 0.20 | 0.20 | 2.56 53
4A0001B 378 | 4.65 | 425 | 5.04 | 3.19 | 0.20 | 0.20 | 0.39 22
4A0002B 378 | 4.65 | 425 | 5.04 | 390 | 0.20 | 0.20 | 1.10 2.6
4A0004B 378 | 4.65 | 425 | 5.04 | 541 0.20 | 0.20 | 2.28 3.7

Three-Phase

400 V Class 4A0005B 378 | 465 | 425 | 5.04 | 6.06 | 0.20 | 0.20 | 2.28 3.7
4A0007B 378 | 465 | 425 | 5.04 | 6.06 | 0.20 | 0.20 | 2.28 3.7
4A0009B 378 | 4.65 | 425 | 5.04 | 6.06 0.20 | 0.20 | 2.28 3.7
4A0011B 5.04 | 465 | 551 | 5.04 | 563 | 020 | 0.20 | 2.56 53
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2.2 Mechanical Installation

H |IP20/NEMA Type 1 Drives
Table 2.5 IP20/NEMA Type 1 (without an EMC filter)

u M. ®Fee
2BEs iiin
V (s [l
= il
E
TET nol C
il ]
Ll
o |%E bt
w - D
I
Drive Model Dimensions (in)
Voltage Class |-Lve Voce ;
< CIMR-VO (w1 |H2 | W |H1| D |t1 |H5|D1| H |H4| H3 | He Wﬁg‘)ht
BAOOOIF | 2.20 [4.65 | 2.68 |5.10]2.99[0.12/0.20|0.26 | 5.89 |0.79| 0.16 [ 0.06| 1.5
Single-Phase 2
200V Clags | BACO02F | 2.20 | 4.65 | 2.68 |5.102.990.12)0.20|0.26 | 5.89 [0.79| 0.16 [ 0.06 | 1.8
BAO003F [ 2.20 [4.65 | 2.68 |5.10]4.65[0.20/0.20|1.54|5.89[0.79] 0.16 [ 0.06| 2.4
2A0001F |2.20 [4.65 | 2.68 |5.10/2.99{0.12[0.20{0.26 | 5.89 [0.79]| 0.16 | 0.06 | 3.8
Three-Phase | 2A0002F |2.20 [4.65|2.68 |5.10(2.99(0.12[0.20{0.26{ 5.89 [0.79]| 0.16 | 0.06 | 3.8
200 V Class 2A0004F |2.20 | 4.65| 2.68 [5.10|4.25[0.20[0.20| 1.54|5.89|0.79]| 0.16 [ 0.06 | 2.2
2A0006F | 2.20 | 4.65 | 2.68 |5.10|5.04{0.20{0.20{2.32( 5.89 [0.79]| 0.16 | 0.06 | 3.7
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2.2 Mechanical Installation

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

W1 4-M4

T

T

H2
H1
H

=]
i
I
i
i
g==3
7=

I

=T
T
| S—

T
HTTT

N
;g
==

\4 =
ez ilE
D1
W P .
i Dimensions (in)
Voltage Class| "Cag Ve Wi|H2 | W |H1| D |t1[H5| D1 | H | H4 |H3|He Wﬁ{%ht

BAOOO6F |3.78]4.65|4.25|5.10(5.41]0.20{0.20 | 2.28 | 5.89 | 0.79 |0.16]0.06 3.8
BAOOIOF |3.78]4.65|4.25|5.10{6.06|0.20{0.20 | 2.28 | 5.89 | 0.79 |0.16|0.06 3.8
BAOOI2F [5.04{4.65|5.51{5.24(6.42(0.20|0.20| 2.56 | 6.02 | 0.79 {0.19]0.20 5.3
2A0010F |3.78|4.65(4.25(5.10{5.080.20{ 0.20| 2.28 | 5.89 | 0.79 [0.160.06 33
2A0012F |3.78|4.65(4.25(5.10{5.41(0.20{0.20| 2.28 | 5.89 | 0.79 [0.16|0.06 3.5
2A0020F |5.04|4.65(5.51(5.24|5.630.20{0.20| 2.56 | 6.02 | 0.79 {0.19/0.20 5.3
4A0001F |3.78|4.65(4.25(5.10{3.19(0.20{0.20| 0.39 | 5.89 | 0.79 {0.16|0.06 22
4A0002F |3.78|4.65(4.25(5.10{3.90(0.20{0.20| 1.10 | 5.89 | 0.79 {0.16|0.06 2.7
4A0004F |3.78|4.65|4.25|5.10{5.41{0.20{0.20| 2.28 | 5.89 | 0.79 |0.16|0.06 3.5
4A0005F |3.78|4.65(4.25(5.10{6.06(0.20{ 0.20| 2.28 | 5.89 | 0.79 [0.160.06 3.8
4A0007F |3.78|4.65(4.25(5.10{6.06(0.20{ 0.20| 2.28 | 5.89 | 0.79 [0.160.06 3.8
4A0009F |3.78|4.65(4.25(5.10{6.06(0.20{0.20| 2.28 | 5.89 | 0.79 [0.16|0.06 3.8
4A0011F |5.04|4.65(5.51(5.24|5.630.20{0.20| 2.56 | 6.02 | 0.79 {0.19/0.20 53

Single-Phase
200 V Class

Three-Phase
200 V Class

Three-Phase
400 V Class
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2.2 Mechanical Installation

Table 2.7 IP20/NEMA Type 1 (without an EMC filter)

w1 4-d

¢
H6
—

H2
H1
H

===l =)

T
T
=

F
|
H5
Ha|
H3
g
=

D

) Dimensions (in)
Voltage Class D&‘ﬁx\?dﬂel

wi|H2 | W |H1 | D |t1|H5|D1| H |H4|H3|HE| d Waif)ht

2A0030B | 4.80]9.76 | 5.51]9.76 [5.51[0.20]0.51[ 2.17 [10.00[0.51[0.24[0.06] 4.80 | 8.38
Three-Phase | 2A0040B [4.80]9.76 [5.51 [9.76 [5.51]0.20[0.51] 2.17 [10.00[0.51]0.24]0.06[ 4.80 | 8.38
200V Class | 2A0056B | 6.30 [11.18] 7.0 [11.18]6.42]0.20]0.51] 2.95 [11.42]0.59]0.24]0.06] 6.30 | 12.13
2A0069B | 7.56 [13.23] 8.66 [13.23]7.36]0.20{0.87[ 3.07 [13.78]0.59[0.28]0.06] 7.56 | 20.28
4A0018B [ 4.809.76 [ 5.51 [ 9.76 [5.51[0.20]0.51] 2.17 [10.00]0.51]0.24]0.06] 4.80 | 8.38
Three-Phase | 4A0023B [4.80]9.76]|5.51]9.76 |5.51]0.20[0.51| 2.17 [10.00[0.51[0.24[0.06| 4.80 | 8.38
400V Class | 440031B |[6.30[11.18]7.09 [11.18]5.63[0.20[0.51] 2.17 [11.42]0.59[0.24]0.06] 6.30 | 11.46
4A0038B | 6.30 [11.18]7.09 [11.18]6.42[0.20[0.51] 2.95 [11.42]0.51]0.24[0.06] 6.30 | 12.13
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2.2 Mechanical Installation
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Electrical
Installation

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

3ASECTIONSAFETY ... .ot ess 52
3.2 STANDARD CONNECTION DIAGRAM. . ............. 55
3.3 MAIN CIRCUIT CONNECTION DIAGRAM ............ 58
3.4 TERMINAL BLOCK CONFIGURATION. .............. 59
3.5PROTECTIVECOVERS. .. ............ ...t 60
3.6 MAINCIRCUITWIRING. ................ ...t 63
3.6 MAINCIRCUITWIRING. ................ ...t 69
38I/OCONNECTIONS ...... ... 77
3.9 MAIN FREQUENCY REFERENCE .................. 79
3.10 MEMOBUS/MODBUS TERMINATION. .............. 81
341BRAKINGRESISTOR ...t 82
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3.1
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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.
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3.1 Section Safety

A\ WARNING

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.
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54

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.
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3.2 Standard Connection Diagram

3.2 Standard Connection Diagram

Connect the drive and peripheral devices as shown in Figure 3.1. It is possible to run the
drive via the digital operator without connecting digital I/O wiring. This section does not
discuss drive operation; Refer to Start-Up Programming & Operation on page 87 for
instructions on operating the drive.

NOTICE: Inadequate branch short circuit protection could result in damage to the drive. Install adequate
branch circuit short circuit protection per applicable codes. The drive is suitable for circuits capable of
delivering not more than 18,000 RMS symmetrical amperes, 240 Vac maximum (200 V Class) and 480 Vac
maximum (400 V Class).

NOTICE: When the input voltage is 480 V or higher or the wiring distance is greater than 100 meters, pay
special attention to the motor insulation voltage or use an inverter duty motor. Failure to comply could lead
to motor insulation breakdown.

Electrical Installation

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

NOTICE: The minimum load for the multi-function relay output MA-MB-MC is 10 mA. If a circuit requires less
than 10 mA, connect it to a photocoupler output (P1, P2, PC). Improper application of peripheral devices
could result in damage to the photocoupler output of the drive.
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3.2 Standard Connection Diagram

Terminals +1, +2,—, B1, and B2 DC reactor % *2
are for connecting options. (option) 1
Never connect power supply P! Thermal relay Braking resistor
lines to these terminals. *3 o (option) (o;liong) esistor Motor
For single phase 200 V! 2MCccB Jumper Cooling fan
or single phase “
power supply, use Caihal oy
R/L1 and S/L2. _x;/""—>51 st
Pt t1
1MCCB MC
Three phase R/L1—x 5 RIL1
power supply ! ! in ci i
500 1 240/ SIL2—x . s/L.2 Main circuit
! TL3 P
[~ Control circuit
i ; 4
} MC i Forward run/stop;
fj2Mocs THRX, oFF on MO i ]
i ‘—’Q‘T - I
! = ! |Reverse run/stop| | 10 Q or less (400 V class)
| M'(I':HRX 1 - 100 © or less (200 V class)
i oo ke |1 |[External fault @
[ . I . '
| Thermal relay for ‘ Fault reset S4 @ DIP switch S1 Digital output
i motor cooling fan Multi-step  — | | 250 Vac, 10 mAto 1A
! TR | {| speed 1 30 Vdc, 10 mAto 1A
| Urt1 | [ main/aux switch S5 (default setting)
| MC | !
| TRX | 1| Multi-step
I 11| speed 2 s6: _ ||TT7YW T Y
e @”*E{J‘J Fault
Faultrelay!| jog reference s7 |
Digital inputs T+ . ‘ Digital output
(default setting) i 5~48Vdc
* ! 2to 50 mA
5 | le—— | (default setting)
DIP - | M g
switch S3 iSource | |
e —Ji 4 During Run
uril ul '
tset:ﬁ:ﬁagiround ov [ (photocoupler 1) |
) Frequency agree }
1 p Pulse train input } (photocoupler 2) 3
' (max. 32 kHz) | Photocoupler i
! 4y Setting power supply output common _/
' 2kQ +10.5max. 20 mA ! g <
| i i MP_| Pulse train output *6 |
Main speed | 1 j“ Oto+10V(20ka) | | 0to 32 kHz O
frequency | A2 0t0+10V (20kQ) | i AM Analog monitor |
reference. — (0)4 to 20 mA (250 Q) | [ o A + output |
Multi-function | AC : : - 0to+10Vde |
progr - y | AC L [ i (2mA) |
g = .
' A ;I':;Ellgrat\on Comm. | Monitor
| | connector | output
| i | 120 Q, 12 W |
3 Safety switch | R |
Safe Disable | HC_ R | l ! '
Input - ' *7 ! = : w
; HE st | MEMOBUS/
e, ‘ s-| | lw = Modbus comm.
) i RS-485/422
i

(o]
&

o
@

@

=
o
a
«a

S

<

>

a

:

——-shielded line ?;E twisted-pair shielded line

© main circuit terminal O control terminal

Figure 3.1 Drive Standard Connection Diagram
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3.2 Standard Connection Diagram

* 1. Remove the jumper when installing an optional DC reactor.

*2. The MC on the input side of the main circuit should open when the thermal relay is triggered.

* 3. Self-cooled motors do not require separate cooling fan motor wiring.

*4. Connected using sequence input signal (S1 to S7) from NPN transistor; Default: sink mode ( 0 V com)

*5. Use only a +24 V internal power supply in sinking mode; the source mode requires an external power
supply. Refer to I/O Connections on page 77.

* 6. Monitor outputs work with devices such as analog frequency meters, ammeters, voltmeters and
wattmeters; they are intended for use as a feedback-type of signal.

* 7. Disconnect the wire jumper between HC and H1 when utilizing the safety input.

WARNING! Sudden Movement Hazard. Do not close the wiring for the control circuit unless the
multifunction input terminal parameter is properly set (S5 for 3-wire; H1-05 = “0”). Improper sequencing of
run/stop circuitry could result in death or serious injury from moving equipment.

WARNING! Sudden Movement Hazard. Ensure start/stop and safety circuits are wired properly and in the
correct state before energizing the drive. Failure to comply could result in death or serious injury from
moving equipment. When programmed for 3-wire control, a momentary closure on terminal S1 may cause
the drive to start.

WARNING! When 3-Wire sequence is used, set the drive to 3-Wire sequence before wiring the control
terminals and ensure parameter b1-17 is set to 0 (drive does not accept a run command at power up
(default)). If the drive is wired for 3-Wire sequence but set up for 2-Wire sequence (default) and if parameter
b1-17 is set to 1 (drive accepts a Run command at power up), the motor will rotate in reverse direction at
power up of the drive and may cause injury.

WARNING! When the application preset funcion is executed (or A1-06 is set to any value other than 0) the
drive I/O terminal funcitons change. This may cause unexpected operation and potential damage to
equipment or injury.

Figure 3.2 illustrates an example of a 3-wire sequence.

Stop relay (N.C.) Run relay (N.O.) Drive
o S1
T i Run command (run on momentary close)
S2 Stop command (stop on momentary open)
S5 Foward/reverse command
(multi-function input: H1-05 = 0)
SC

Sequence input common

Figure 3.2 3-Wire Sequence
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3.3 Main Circuit Connection Diag_;ram

3.3 Main Circuit Connection Diagram

Refer to Figure 3.3 and Figure 3.4 for standard drive connection diagrams. 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 (CIMR-VCIBA0001 ~ 0012)

DC reactor
(option) Braking Resistor

Jumper rWVW‘ ! Unit (option)
I | I I
I =

| +2 +1 B1 B2 !
| |

oRL1T Dive g

' VT2 © @

© S/L.2 W/T3©
Single-phase '

200 Vac ©- ‘

Figure 3.3 Connecting 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 (CIMR-VI12A0001 ~ 0069)
Three-Phase 400 V Class (CIMR-VL14A0001 ~ 0038)

DC reactor Braking
(option) Resistor Unit
:D\ (option)
I

Jumper [aeaa!
I i !
IR

l+2 +1 B1 B2 |
|

©RIL1  Drive UT1Q
s Vm

© T3 WIT36

Three phase 200Vac | \

(400 Vac) [
£© &) |
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3.4 Terminal Block Configuration

3.4 Terminal Block Configuration

The figures in this section provide quick reference detailed illustrations of the main and
control circuit terminal block configurations.

®

Models CIMR-V DBAOOOG, 0010, 0012 Models CIMR-V[_]BA0001,
CIMR-V D2A0010, 0012, 0020, 0040, 0002, 0003

0056, 0069 CIMR-V[_]2A0001, 0002,
CIMR-V[_]4A0001, 0002, 0004, 0005, 0004, 0006

0007, 0009, 0011, 0023, 0031, 0038

.l:ll@ /

Figure 3.5 Main Circuit Terminal Block Configurations
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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

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.
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3.5 Protective Covers

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

4 IP20/NEMA Type 1
B Removing the Protective Covers on an IP20/NEMA 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 Type 1 Drive

2. Loosen the screw on the terminal cover (Figure 3.10, B) to remove the terminal
cover and expose the conduit bracket (Figure 3.10, A).

}

Figure 3.10 Remove the Terminal Cover on an IP20/NEMA Type 1 Drive

3. Loosen two screws attaching the conduit bracket (Figure 3.11, A) to remove.
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3.5 Protective Covers

Figure 3.11 Remove the Conduit Bracket on an IP20/Open-Chassis Drive

B Reattaching the Protective Covers

Pass power wiring and control signal wiring through the exit holes on the bottom of the
conduit bracket of the drive. Place power wiring and control signal wiring in separate
conduits. Properly connect all wiring after installing the drive and connecting other devices.
Reattach all protective covers when wiring is complete.

A - Pass power wiring and control signal wiring through different
exit holes at the bottom of the drive.

Figure 3.12 Reattach the Protective Covers and
Conduit Bracket on an IP20/NEMA Type 1 Drive
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3.6 Main Circuit Wiring

3.6 Main Circuit Wiring

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

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

€4 Main Circuit Terminal Functions
Table 3.1 Main Circuit Terminal Functions

n Electrical Installation

Terminal Type Function Reference
R/LI Main circuit power Connects line power to the drive.
S/L2 supply in utp Drives with single phase 200 V input power use terminals R/L1 58
/L3 PPy Inp and S/L2 only (T/L3 must not be used).
U/T1
V/T2 Drive output Connects to the motor. 67
W/T3
Bl . . . . . .
Braking resistor Av_allab!e for connecting a braking resistor or the braking resistor 82
B2 unit option.
+1 DC reactor These terminals are shorted at shipment. Remove the shorting bar 274
+2 connection between +1 and +2 when connecting to this terminal.
+1
DC power supply For connecting a DC power supply. -
— input
Grounding Terminal
| Ground For 200 V class: 100 € or less 67
(2 terminals) For 400 V class: 10 Q or less

€ Wire Gauges and Tightening Torque

Select the appropriate wires and crimp terminals from Zable 3.2 through Table 3.5.

Note: 1. Wire gauge recommendations based on drive continuous current ratings using 75°C 600 Vac vinyl-
sheathed wire assuming ambient temperature within 30°C and wiring distance less than 100 m.
2. Terminals +1, +2, —, B1 and B2 are for connecting optional devices such as a DC reactor or braking
resistor. Do not connect other non-specified devices to these terminals.

Consider the amount of voltage drop when selecting wire gauges.

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

Line drop voltage (V) =3 x wire resistance (€2/km) x wire length (m) x current (A) x10-3
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3.6 Main Circuit Wiring

 Refer to instruction manual TOBPC72060000 for braking unit or braking resistor unit
wire gauges.
* Refer to Standards Compliance on page 413 for information on UL compliance.
B Single-Phase 200 V Class
Table 3.2 Wire Gauge and Torque Specifications

Model Screw Tightening | Applicable | Recommended Lline
CIMR- Terminal Size Torque Gauge Gauge Tvpe
VOBA Nem (Ib.in.) | mm2 (AWG) | mm2(AWG) ypP!
0001
R/LL, /L2, U/T1, V/T2, W/ 0.81t0 1.0 0.75t0 2.0 2
0002 M3.5 Note: 1.
0003 T3,-,+1,+2,B1,B2,© (7.110 8.9) (18 to 14) (14)
R/LL, S/L2, U/T1, V/T2, W/ 12t0 1.5 201055 2
0006 |13 _ i1 oBLB2@ | M| (10610133) | (141010) (14) Note: 1.
R/LL, S/L2, U/T1, V/T2, W/ 12t0 1.5 20t05.5 35
o L9 M4 1061013.3) | (1410 10) (12) Note: 1.
12t0 1.5 20t05.5 55
-+, 42, BI, B2, Md 1 061013.3) | (1410 10) (10) Note: 1.
R/LI, S/L2, U/T1, V/T2, W/ 12t0 1.5 201055 55
012 s i oBLBa@ | M| (10610133 | (141010) (10) Note: 1.
B Three-Phase 200 V Class
Table 3.3 Wire Gauge and Torque Specifications
Model Tightening | Applicable |Recommended -
CIMR- Terminal s;{::’ Torque Gauge Gauge .IIT'"z
VLI2A Nem (lb.in.) | mm2 (AWG) | mm?2 (AWG) yP
0001
0002 R/L1,S/L2, T/L3, U/T1, V/T2, 0.8to 1.0 0.75t0 2.0 2
M3.5 Note: 1.
0004 | W/T3, -, +1,+2,B1,B2,D (7.11089) | (18t014) (14)
0006
R/LL S/L2, TIL3, UTLV/T2,| 121015 20t05.5 2 Note: 1
0010 W/T3, -, +1,+2, B1, B2 (10.6t0 13.3) | (14 1t0 10) (14) otes L.
12t0 1.5 201055 35
& M4 10610133) | (1410 10) 12) Note: 1.
R/L1, S/L2, T/L3, U/T1, V/T2, 12t0 1.5 2.0t05.5 3.5
0012 1 wirs o 41,428,820 | M [ (10610133) | (141010) 12) Note: 1.
R/L1, S/L2, T/L3, U/T1, V/T2, 12t0 1.5 201055 55
0020 1 w3, — 41,428,820 | M | (10610133) | (1410 10) (10) Note: 1.
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3.6 Main Circuit Wiring

Model Screw Tightening | Applicable |Recommended Line
CIMR- Terminal Size Torque Gauge Gauge Tvpe
VO2A Nem (Ib.in.) | mm2 (AWG) | mm?2 (AWG) ypP
R/L1,S/L2,T/L3,U/T1,V/ M5 21025 5510 14 8 Note: 1
T2,W/T3,-+1,42 (177t022.1) | (10t0 6) @®) otes L
12t01.5 201055 55
0030 | BI,B2 M4 10610 133) | (1410 10) (10) Note: I.
21025 5510 14 8
&) M5 | 177020 | (10w06) ®) Note: 1.
R/L1,S/L2,T/L3,U/T1,V/ MS 2t02.5 5.5t0 14 14 Noto: 1
T2,W/T3,-+1,42 (17.71022.1) | (10t0 6) () W
12t0 1.5 2.0t05.5 55
0040 | B1,B2 M4 | 0610133 | (i4to 10) (0) Note: 1.
2t02.5 5.5t0 14 8
@ M5 1 1771022.) | (10t06) ®) Note: 1.
R/L1,S/L2,T/L3,U/T1,V/ M6 4t06 14 t0 22 2 Note: 1
T2,W/T3,-+1,+2 (354t053.1) | (6to4d) @) otes L
21025 55108 8
0056 | B1,B2 MS | (177ta20) | (10t08) ® Note: 1.
4106 14 t0 22 22
&) M6 | 3541053.0) | (6t04) @ Note: I.
R/L1,S/L2,T/L3,U/T1,V/ M8 9to 11 81038 38 Noto: 1
T2,W/T3,-+1,42 (79.7t011.0) | (8t02) D) W
2025 8to 14 14
0069 | BI,B2 M5 | 177ty | 8t06) © Note: 1.
4106 8t022 22
&) M6 | 3541053.1) | (Sto4) @ Note: I.
B Three-Phase 400 V Class
Table 3.4 Wire Gauge and Torque Specifications
Model Tightening | Applicable | Recommended '
CIMR- Terminal sg{::v Torque Gauge Gauge .If'"z
VO4A Nem (lb.in.) | mm?2 (AWG) | mm?2 (AWG) yp
0001
o [RLLSL2ZTAZUTLVA2| | 12015 | 201055 2 Note: 1
0005 | W/T3,— +1,42,B1,B2, D (10.61013.3) | (1410 10) (14) oA
0007
R/LL /L2, TIL3, UTL V/T2, [y 12t0 1.5 20t05.5 2 Note: 1
oooo |W/T3 51,42, B1 B2 (10.61013.3) | (14t0 10) (14) A
12t0 1.5 20t05.5 35
&) M 10610133) | (1410 10) (12) Note: 1.
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3.6 Main Circuit Wiring

Model Screw Tightening | Applicable | Recommended Line
CIMR- Terminal Size Torque Gauge Gauge Tvpe
VO4A Nem (Ib.in.) | mm2 (AWG)| mm?2 (AWG) yp
RILLSL2 T3, UTLV2| | 120015 | 201055 2 Note: 1
oor | W3 4142 B B2 (10610 13.3) | (1410 10) a4 i1
121015 | 20055 35
S M3 10610133) | (1410 10) (12) Note: I.
RILLS/L2,T/L3,U/TIV/ e | 121015 | 201055 55 Note: 1
T2, W/T3 41,42 (10610 133) | (1410 10) (10) i
121015 | 20055 55
0018 | BI,B2 M3 10610133) | (1410 10) (10) Note: 1.
21025 5510 14 55
S M5 (177t022.1) | (10t06) (10) Note: I.
RIL1,S/L2,T/L3,U/T1,V/ s 21025 5510 14 8 Norer 1
T2,W/T3,-+1,42 (177t022.1) | (1010 6) ®) ores £
121015 | 20055 55
0023 | BLB2 M3 10610133) | (1410 10) (10) Note: 1.
2t02.5 5.5t0 14 5.5
S M5 17710221 | (10106) (10) Note: I.
RILLS/L2T/L3,UTILV/ s 21025 550014 8 Note: 1
T2, W/T3 41,42 (1771022 | (10t06) ®) i
21025 55108 8
0031 | BI,B2 Ms [ | o) © Note: 1.
4106 5510 14 8
&) M6 | 3541053.1) | (10t06) ®) Note: 1.
RIL1,S/L2,T/L3,U/T1,V/ s 21025 5510 14 14 Norer 1
T2,W/T3,-+1,42 (177t022.1) | (1010 6) ©) ores L.
2t02.5 55t08 8
0038 | BI,B2 M5 | e | o) ® Note: 1.
4106 5510 14 8
S M6 | 3541053.1) | (10t06) ®) Note: I.

€ Main Circuit Terminal Power Supply and Motor Wiring

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

NOTICE: When connecting the motor to the drive output terminals U/T1, V/T2, and W/T3, the phase order
for the drive and motor should match. Failure to comply with proper wiring practices may cause the motor to
run in reverse if the phase order is backward.

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Improper
application of noise filters could result in damage to the drive.

NOTICE: Do not connect the AC power line to the output motor terminals of the drive. Failure to comply
could result in death or serious injury by fire as a result of drive damage from line voltage application to
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output terminals.
E Cable Length Between Drive and Motor

When the cable length between the drive and the motor is too long (especially at low
frequency output), note that the cable voltage drop may cause reduced motor torque. Drive
output current will increase as the leakage current from the cable increases. An increase in
leakage current may trigger an overcurrent situation and weaken the accuracy of the current
detection.

Adjust the drive carrier frequency according to the following table. If the motor wiring
distance exceeds 100 m because of the system configuration, reduce the ground currents.
Refer to Carrier Frequency Selection: C6-02 on page 135.

Refer to Table 3.5 to set the carrier frequency to an appropriate level.
Table 3.5 Cable Length Between Drive and Motor

Cable Length 50 m or less 100 m or less Greater than 100 m

Electrical Installation

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

Note: When setting carrier frequency, calculate the cable length as the total distance of wiring to all
connected motors when running multiple motors from a single drive.

B Ground Wiring

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

WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on
electrical equipment and minimize the length of the ground wire. Improper equipment grounding may cause
dangerous electrical potentials on equipment chassis, which could result in death or serious injury.
WARNING! Electrical Shock Hazard. Be sure to ground the drive ground terminal. (200 V Class: Ground to
100 Q or less, 400 V Class: Ground to 10 Q or less). Improper equipment grounding could result in death or
serious injury by contacting ungrounded electrical equipment.

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

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

Refer to Figure 3.13 when using multiple drives. Do not loop the ground wire.
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3.6 Main Circuit Wiring

A - Correct B - Incorrect

Figure 3.13 Multiple Drive Wiring

B Wiring the Main Circuit Terminal

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

Note: 1. A cover placed over the DC Bus and braking circuit terminals prior to shipment helps prevent
miswiring. Cut away covers as needed for terminals with a needle-nose pliers.

o

AL

PSSt
\Tgm. BT

A - Protective Cover to Prevent Miswiring

2. The ground terminal screw on IP20/NEMA Type 1 holds the protective cover in place.
Main Circuit Connection Diagram
For drive main power circuit connections, refer to Figure 3.3 and Figure 3.4 on page 58.
WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect braking
resistors to any other terminals. Improper wiring connections could cause the braking resistor to overheat

and cause death or serious injury by fire. Failure to comply may result in damage to the braking circuit or
drive.
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3.7 Control Circuit Wiring

V1000

Control circuit

Forward run/stop } | s1 :@:
e T
Reverse run/sto/pi S2 —
External fault S3
1 ] Digital output
Fault t igital outpu!
MiT(i-;?:;? T = = 250 Vac, 10 mAto 1A
speed 1 30 Vdc, 10 mAto 1A
main/aux switch S5 . (default setting)
Multi-step
speed 2 T e A I
T = Fault
Jog reference s7 —
! v = ! ]
i Digital output
| | 5~48Vdc
Digital inputs * . : 50 mA or Ie§s
(default setting Dlg ' | ' L, i (default setting)
Sc switch S3 Source | | D
- -
During Run

(photocoupler 1)

Frequency agree
(photocoupler 2)

Shield ground 0%,
@terminal
Q
L RP

Pulse train input

i (max. 32 kHz) : Photocoupler
' 4 Setting power supply | [ output common _/
| +10.5 .20 mA | - N
| 2k max m | { MP | Pulse train output \
Main speed | | A1 0to+10V (20kQ) | ' 0 to 32 kHz o
frequency ' A2 0to+10V (20kQ) | | AM Anflotg monitor :
reference. —— (041020 A (250 Q) | [ P G B 3+ outpu |
Multi-function | AC ! ' ~ Oto+10Vdc |
programmable i - ; | AC 12 (2mA) '
e L Termination | comm. % Monitor
‘ : } Istlvﬁ’lch 71| resistor connector } output
| Safety switch Lolis2 L ,(J 1209, ”ZRVX - |
' . N :
Safety | HC R- HH !
input ' P 4 :
HEO stl iy | MEmoBUS/
) i s-| ! i~ Modbus comm.
| G L | RS-485/422
6@ i
\ Cable shield ground w‘§< J

—— shielded line %@f twisted-pair shielded line

© main circuit terminal O control terminal
Figure 3.14 Control Circuit Connection Diagram

* 1. Connected using sequence input signal (S1 to S7) from NPN transistor;Default:sink mode (0 V com)
*2. Use only a +24 V internal power supply in sinking mode; the source mode requires an external power
supply. Refer to I/O Connections on page 77.

NOTICE: Do not solder the ends of wire connections to the drive. Soldered wire connections can loosen
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3.7 Control Circuit Wiring_;

over time. Improper wiring practices could result in drive malfunction due to loose terminal connections.

4@ Control Circuit Terminal Block Functions

Drive parameters determine which functions apply to the multi-function digital inputs (S1 to
S7), multi-function digital outputs (MA, MB), multi-function pulse inputs and outputs (RP,
MP) and multi-function photocoupler outputs (P1, P2). The default is called out next to each
terminal. Refer to Figure 3.14 on page 69

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

WARNING! Confirm the drive I/O signals and external sequence before starting test run. Setting parameter
A1-06 may change the I/O terminal function automatically from the factory setting. Refer to Application
Presets on page 111. Failure to comply may result in death or serious injury.

NOTICE: Do not switch an input contactor more often than once every 30 minutes. Improper equipment

sequencing could shorten useful life of the drive electrolytic capacitors and circuit relays. Normally the drive
I/O should be used to stop and start the motor.

B Input Terminals
Table 3.6 Control Circuit Input Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting
Multi-function input 1 (Closed: Forward
S1
run, Open: Stop)
Multi-function input 2 (Closed: Reverse
S2
run, Open: Stop)
$3 Multi-function input 3 (External fault Photocoupler
. (N.O.)) 24 Vdc, 8 mA Note: Drive preset to sinking mode.
M“m'_ S4_ | Multi-function input 4 (Fault reset) When using source mode, set DIP switch S3 to allow
Fl.m‘ctlon P for a 24 Vdc (£10%) external power supply. Refer to
Digital g5 | Multi-function input 5 (Multi-step speed | page 77.
Inputs reference 1)
Multi-function input 6 (Multi-step speed
S6
reference 2)
S7 | Multi-function input 7 (Jog reference)
Ne Multi-function input common (Control Sequence common
common)
HC | Power supply for safety input command | +24 Vdc (max 10 mA allowed)
Safety Open: Coast to stop safety input
Input H1 | Safety input command Closed: Normal operation Note: Disconnect wire
jumper between HC and H1 when using safety input.

70
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3.7 Control Circuit Wiring

Type No. Terminal Name (Function) Function (Signal Level) Default Setting
Response frequency: 0.5 to 32 kHz
. . - (Duty Cycle: 30 to 70%)
RP X;’;:;T:;""“ pulse train input (frequency | i 1 vel voltage: 3.5 to 13.2 Vdc)
(Low level voltage: 0.0 to 0.8 Vdc)
(input impedance: 3 kQ)
Main +V | Analog input power supply +10.5 Vdc (max allowable current 20 mA)
Frequency - - - -
Reference | Al Multi-function analog input (frequency Input voltage 0 to +10 Vdc (20 kQ) resolution 1/
reference) 1000
Input
Input voltage or input current (Selected by DIP
A2 Multi-function analog input (frequency switch S1) 0 to +10 Vdc (20 kQ) resolution: 1/1000
reference) 4 t0 20 mA (250 Q) or 0 to 20 mA (250 Q)
resolution: 1/500
AC | Frequency reference common 0 Vdc

B Output Terminals

Table 3.7 Control Circuit Output Terminals

. M Function (Signal Level)
Type No. Terminal Name (Function) Default Setting
MA| N.O. (fault)
Multi-Function Digital output
Digital Output MB | N.C. output (fault) 30 Vde, 10mA to 1 A; 250 Vac, 10 mA to 1 A
MC | Digital output common
Multi-Function P1 | Photocoupler output 1 (during run)
Photocoupler P2 | Photocoupler output 2 (Frequency agree)| Photocoupler output 48 Vdc, 2 to 50 mA
Output PC | Photocoupler output common
MP | Pulse train output (input frequency) 32 kHz (max)
Monitor Output AM| Analog monitor output 0to 10 Vdc (2 mA or less) Resolution: 1/1000
AC | Monitor common ov

Connect a suppression diode as shown in Figure 3.15 when driving a reactive load such as a
relay coil. Ensure the diode rating is greater than the circuit voltage.
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3.7 Control Circuit Wiring_;

L |
A% c DPDMZ

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

Figure 3.15 Connecting a Suppression Diode
B Serial Communication Terminals
Table 3.8 Control Circuit Terminals: Serial Communications

Type No. Signal Name Function (Signal Level)
+ ications i +

= Commun?caeons fnpm( || MEMOBUS /Modbus RS-485/422 MEMOBUS/

MEMOBUS/ R- | Communications input (-) communication: Use a RS-485 L
— RS-422 cable t t th Modbus communication

Modbus o S+ | Communications output (+) S{;‘ve - cable to connect the protocol 115.2 kbps (max.)
Communication| g T communications output (-) ’

IG | Shield ground ov

€ Removable Terminal Block Configuration

2X2X%,

Figure 3.16 Removable Control Circuit Terminal Block
(CIMR-VAOOOOOOOOO; CIMR-VUOOOOOOOOON)

B Wire Size and Torque Specifications
Select the appropriate wires and crimp terminals from ZTable 3.9. Crimp a ferrule to signal

wiring to improve wiring simplicity and reliability. Refer to Ferrule Terminal Types and
Sizes on page 73.
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Table 3.9 Wire Size and Torque Specifications (Same for All Models)

Tightening|Tightening

Bare Wire Terminal

Ferrule-Type Terminal

. Screw ; ; Applicable Wire
Terminal ! Torque Torque |Applicable wire |Recomm. e 5 Recomm.
size | ' (in-1bs) size mmz | Wire size | "imm2 T Type
mm?2 (AWG) (AWG) (AWG) (AWG)
Stranded: 0.25 to
MA, MB, 1.5 (24 to 16) 0.25t0 1.0
NiC M3 | 05t006 | 441053 Single: 0.25 to 0.75 (18) Oat015) 0.5 (20)
1.5(24 to 16)
S1-S7, SC,
RP, +V, Al, Shielded|
A2,AC,HC, Stranded: 0.25 to line, etc.
H1, P1, P2, 1.0 (24 to 18) 0.25t0 0.5
PC. MP, M2 |0.22t00.25| 1.9t02.2 Single: 0.25 to 0.75 (18) (24 t0 20) 0.5 (20)
AM, AC, 1.5 (24 to 16)
S+, S-, R+,
R-, IG

B Ferrule-Type Wire Terminations

Crimp a ferrule to signal wiring to improve wiring simplicity and reliability. Use
CRIMPFOX ZA-3, a crimping tool manufactured by PHOENIX CONTACT.

5

6d1

0d2

Figure 3.17 Ferrule Dimensions

Table 3.10 Ferrule Terminal Types and Sizes

Size mm2 (AWG) Type L (mm) | d1 (mm) | d2 (mm) Manufacturer
0.25 (24) A1 0.25-6YE 10.5 0.8 2
0.34 (22) A1 0.34-6TQ 10.5 0.8 2
0.5 (20) AI 0.5-6WH 12 1.1 2.5 PHOENIX CONTACT
0.75 (18) A10.75-6GY 12 1.3 2.8
1.0 AI 1-6RD 12 1.5 3.0
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€ Wiring Procedure

This section describes the proper procedures and preparations for wiring the terminal board.

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

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

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

NOTICE: Use a class 2 power supply (UL standard) when connecting to the control terminals. Improper
application of peripheral devices could result in drive performance degradation due to improper power
supply.

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

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

Wire the terminal board using Figure 3.18 as a guide (control circuit terminal block). Be
sure to prepare the ends of the control circuit wiring as shown in Figure 3.19. Refer to Wire
Gauges and Tightening Torque on page 63 for tightening torque specifications.

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.
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D
Preparing wire
) — terminal ends
>
(o] o] o] o] ]
== @‘@‘@‘@‘@‘@‘@‘
EEEEEEEEE@
|
- |
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. Blade width of 2.5 mm or less

Strip length 5.5 mm.
C - Single wire or stranded wire

Figure 3.18 Terminal Board Wiring Guide

D

A - Drive side D - Control device side
B - Connect shield to ground terminal E - Shield sheath

of drive. (Insulate with tape)
C - Insulation F - Shield

Figure 3.19 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.
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A
O g
RP¢—C
2 kQ v D
M Ec} AMe———E
A24———F
AC
A - Drive E - (A1) Main speed frequency
reference
0 to +10 Vdc (20 kQ)
B - Ground terminal F — (A2) Multi-function analog input
(shield connection) 0 to +10 Vdc (20 kQ) or

4to0 20 mA (250 Q)/
0 to 20 mA (250 Q)

C - (RP) Pulse train G - Frequency setting potentiometer
(maximum 32 kHz)
D - (+V) Frequency setting power source +10.5 Vdc maximum 20 mA

Figure 3.20 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 Sink

ing/Sourcing Mode Setting

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

I

| |
‘ ‘
| Comn

S :
®

q a ey iz e

Uy [ ]

{ I |

| 222

4 =

DIEDIKE

DIP Switch S3
SINK

s

SOURCE

]

Figure 3.21 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.
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3.8 1/0 Connections

SINK

@ Shielded cable \

Forward runistop {5

SOURCE Reverse run/stop 7{

External fault N.O. ——

Fault reset

Multi-speed step 1

Multi-function input

Multi-speed step 2

Jog reference

+24V

Figure 3.22 Sinking Mode: Sequence from NPN Transistor (0 V Common)
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.

Shielded cable
SINK ‘\
@ Forward run / stop *ZIT '
Reverse run / stop {7777 L

E

g External fault N.O. —5,
21 Faultrest —
Multi-step speed 1 ——————
Multi-step speed 2 ——————+ | o

Jog frequency

SOURCE
External |
power supply
+24V

+24V

|
SOURCE

Figure 3.23 Source Mode: Sequence from PNP Transistor (+24 V Common)
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3.9 Main Frequency Reference

€ Terminal A2 Switch

The main frequency reference can either be a voltage or current signal input. For voltage
signals both analog inputs, A1 and A2, can be used, for current signals A2 must be used.

To use current input at terminal A2, set the DIP switch S1 to "I" (factory 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 Al 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.

When using input A2 as voltage input, set the 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).

Table 3.12 Frequency Reference Configurations

Voltage Input Current Input

Drive Drive

+10.5V

- *+V 20 mAcurrent
Main speed
Oto10V O A1 frequenc_y reference 4 to 20 mA input

(voltage input) or

Main speed 0 to 20 mA input
O A2 frequency reference
(current input)

+10.
+V' 20 mA current

Main speed
A1 frequency reference

2kQ )
(voltage input)

Main speed
A2 frequency reference
(current input)

AC Frequency reference

O AC Frequency reference
common

common
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3.9 Main Frequency Reference

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): factory setting

Table 3.14 Parameter H3-09 Details

Setting | Default

No. Parameter Name Description Range | Setting

Selects the signal level for terminal A2.

0: 0 to +10 V, unipolar input (negative frequency
reference values are zeroed)

1: 0 to +10 V, bipolar input (negative frequency 0to3 2
reference changes the direction)
2:4t0 20 mA

3:0to20 mA

Frequency ref. (current)

H3-09 terminal A2 signal level selection
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3.10 MEMOBUS/Modbus Termination

3.10 MEMOBUS/Modbus Termination

DIP switch S2 controls the terminal resistance as shown in the Figure 3.25. The OFF
position is the default of the terminating resistor switch for MEMOBUS/Modbus
communications. Turn the terminal resistor switch ON when the drive is the last drive in a
series of slave drives.

Table 3.15 MEMOBUS/Modbus Switch Settings

S2 Position Description
ON Internal terminal resistance ON
OFF Internal terminal resistance OFF (no terminal resistance); default setting

DIP Switch S2
OFF _ ON
P Edy=

+—>

Figure 3.25 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. As the drive lowers the frequency of a motor with high inertia connected,
regeneration occurs. This can cause an overvoltage situation when the regenerative energy

flows back into the DC bus capacitors. 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.

Use a thermal overload relay or an over-temperature contact to interrupt input power to the
drive in the event the braking resistor overheats.

In the event of a possible thermal overload, the relay will trigger the input contactor and
prevent 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.
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3.11 Braking Resistor

Thermal
relay Braking resistor
Power

I
supply MCCB  MC oy B1 4

:g w——Qsi2 um
QT3 V2 @
WIT3!

THRX OFF ON  MC

Drive

Fault contact

Figure 3.26 Connecting a Braking Resistor

Electrical Installation

4. Follow maufacturer instructions to connect the resistor unit to the drive using proper ﬂ
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.

6. Reinstall drive covers and resistor covers, if provided.

B Adjustments

7. Set parameter L3-04 = “0” or “3” to disable stall prevention during deceleration.
Set parameter L8-01= “1” to enable overheat protection when using Yaskawa
heatsink mounted braking resistor. Set L8-01 = “0” for other braking resistor types.
Set parameter L3-04 = “3” to generate the shortest possible deceleration time.

Table 3.16 Braking Resistor Settings

Parameter Settings

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

L8-01: Internal Dynamic Braking Resistor Protection
selection

0: Stall prevention disabled.

L3-04: Stall Prevention During Deceleration <7>

3: Stall prevention enabled with a braking resistor. <2>

<1> Select either 0 or 3.
<2> This setting cannot be used in OLV control for PM motor.

m Operation Check

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

M No. Item Page
Drive, peripherals, option cards
D 1 Check drive model number to ensure receipt of correct model. 25
D 2 Check for correct braking resistors, DC reactors, noise filters, and other peripheral 82
devices.
D 3 | Check for correct option card model. 286
Installation area and physical setup
D ‘ 4 ‘ Ensure area surrounding the drive complies with specifications. 41
Power supply voltage, output voltage
D 5 The voltage from the power supply should fall within the input voltage specification 138
range of the drive.
. . . . 25
D 6 The voltage rating for the motor should match the drive output specifications. 122
Main circuit wiring
D 7 Confirm proper branch circuit protection exists per National and Local codes. 55
D 8 Properly wire the power supply to drive terminals R/L1, S/L2 and T/L3. 58
Properly wire the drive and motor together.
D 9 The motor lines and drive output terminals R/T1, V/T2 and W/T3 should match in order 66
to produce the desired phase order. If the phase order is incorrect, the drive will rotate in
the opposite direction.
D 10 | Use 600 Vac vinyl-sheathed wire for the power supply and motor lines. 63
Use the correct wire gauges for the main circuit. Refer to Table 3.2, Table 3.3, or
| 11 63
Table 3.4.
* When using comparatively long motor cable, calculate the amount of voltage drop.
Motor rated voltage (V) x 0.02 > 63
3x voltage resistance (Q/km) x cable length (m)xmotor rated current (A) x10°
« If the cable between the drive and motor exceeds 500 m, adjust the carrier frequency 67
(C6-02) accordingly. 135
D 12 | Properly ground the drive. Review page 67. 67
D 13 Tightly fasten all terminal screws (control circuit terminals, grounding terminals). 63
Refer to Table 3.2, Table 3.3 or Table 3.4.
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M No. Item Page
Set up overload protection circuits when running multiple motors from a single drive.
Power supply Drive MC1  OL1
MC2 OoL2
0o | W
MCn OLn
MC1 - MCn ... magnetic contactor
OL1-0Ln ...thermal relay
Note: Close MC1 through MCn before operating the drive.
If using a braking resistor or dynamic braking resistor unit, install a magnetic contactor.
D 15 | Properly install the resistor, and ensure that overload protection shuts off the power 82
supply.
D 16 | Verify phase advancing capacitors are NOT installed on the output side of the drive.
Control circuit wiring
D 17 | Use twisted-pair cables for all drive control circuit wiring. 69
[C1 | 18 | Ground the shiclds of shiclded wiring to the GND (@ terminal. 78
D 19 If using a 3-wire sequence, properly set parameters for multi-function contact input 57
terminals S1 through S7, and properly wire control circuits.
D 20 | Properly wire any option cards. 287
D o1 Check for any other wiring mistakes. }
Only use a multimeter to check wiring.
D 2 Properly fasten the control circuit terminal screws in the drive. 63
Refer to Table 3.2, Table 3.3 or Table 3.4.
D 23 | Pick up all wire clippings.
D 24 Ensure that no frayed wires on the terminal block are touching other terminals or
connections.
D 25 | Properly separate control circuit wiring and main circuit wiring.
D 26 | Analog signal line wiring should not exceed 10 m.
D 27 | All other wiring should be less than 50 m.
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& Operation

This chapter explains the functions of the LED operator and
how to program the drive for initial operation.

41SECTIONSAFETY. ... ..o 88
4.2 USING THE DIGITAL LED OPERATOR .............. 91
4.4 START-UP FLOWCHARTS . ...t 97
4.6 BASIC DRIVE SETUP ADJUSTMENTS ............. 122
47TESTRUN ... s 153
48 TESTRUNCHECKLIST. ......... ...t 171
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4.1 Section Safety

4.1

88

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.
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4.1 Section Safety

A\ WARNING

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.

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual

89

Start-Up Programming &

Operation



4.1 Section Safety

0

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 TOBPC72060000 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.
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4.2 Using the Digital 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
12 13
1 11
5
9
mW/ﬂﬁE@\
2
Esc \ |
s o \ 15
@ . ol -
| J@ 9 \ ]
/ 8
10 4 s 7
. J
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4.2 Using the Digital LED Operator

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 Key Returns to the previous menu.
Moves the cursor to the right.

3 %ET RESET Key Resets the drive to clear a fault situation.

4 @RUN 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. A fast-stop is available by pressing
the STOP key when the drive detects a danger even if the drive

7 STOP Key is running by a signal from the multi-function contact input
terminal (REMOTE is set). To avoid stoppage by using the
STOP key, set 02-02 (STOP Key Function Selection) to 0
(Disabled).

— Selects all modes, parameters, settings, etc.

8 ENTER Key Selects a menu item to move from one display screen to the
next.
Switches drive control between the operator (LOCAL) and the

E control circuit terminals (REMOTE).

Note: LOCAL/REMOTE key effective during stop in drive

9 LO/RE Selection Key mode. If the digital operator could change from REMOTE to
LOCAL by incorrect operation, set 02-01 (LOCAL/REMOTE
Key Function Selection) to “0” (disabled) to disable LOCAL/
REMOTE key.

10 RUN Light Lit while the drive is operating the motor.

11 g LO/RE Light Lit while the operator (LOCAL) is selected to run the drive.
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4.2 Using the Digital LED Operator

No. Display Name Function
12 ALM ALM LED Light
13 REV LED Light

Refer to LED Screen Displays on page 94.

14 DRV DRV LED Light

Start-Up Programming &

Operation

15 FOUT FOUT LED Light
€ Digital Text Display
Text appears on the LED Operator as shown below. This section explains the meaning of
text as it appears on the display screen.
Lit Flashing
A2-0 /] Em
Table 4.2 Digital Text Display
Text LED Text LED Text LED Text LED
0 1 9 0 I R
[N] J ! ~
! / A A ! u S 5
2 E’ B ] K £ T "
3 3 C r L { U L
4 4 D a M i % u
<I>
5 5 E £ N n W L
<]>
6 LL-‘ F ‘I_' (6] o X none
7 I G r P a] Y u
! (] ) j
8 I:’I H l"l' Q I__Il Z none

[
<I> Displayed in two digits.
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4.2 Using the Digital LED Operator

€ LED Screen Displays

Display Lit Flashing Off
* When an alarm occurs
ALM When the drive detects a alarm |« OPE detected

or error » When a fault or error occurs
during Auto-Tuning

Motor is rotating in reverse — Motor is rotating forward

Drive Mode . . .
DRV Auto-Tuning ‘When DriveWorksEZ is used <I>| Programming Mode

Normal state (no fault or alarm)

FOUT Displays output frequency (Hz) — —

As
illustrated in
this manual
<I> Refer to the DriveWorksEZ mstruction manual for further information.

€ LO/RE LED and RUN LED Indications

LED Lit Flashing Flashing Quickly Off
When run command Run command is selected
is selected from LED — — from device other than LED
operator (LOCAL) operator (REMOTE)
 During deceleration to | * During deceleration at
stop a fast-stop.
During run * When a run command | ¢ During deceleration | During stop
is input and frequency | < During stop by
reference is 0 interlock operation.

As shown @UN ‘4 : @RUN

<1> For the difference between “flashing” and “flashing in short intervals” of the RUN LED, refer to Figure 4.2, RUN
LED and Drive Operation.
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4.2 Using the Digital LED Operator

A4

- oN aN
flashing ! i
ON ON ON ON
quick o3
flashing >
=
Figure 4.1 RUN LED Status and Meaning '
5
b (=2
dri tput frequency : E
rive outpu | ‘ T =
- ! ! ! ' [RUNJ oS
/ during :tap JISTOP), ———[STOP| 3 -
z 1 1 1 1 58
frequency setting OHz l | | l——— ®&o
RUN LED OFF | ON \ | ON | OFF |
T T
Flashing

Figure 4.2 RUN LED and Drive Operation
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4.2 Using the Digital LED Operator

€ Menu Structure for Digital LED Operator

Description of Key Operations

—
Forward Selection Reverse Selection

g8 8g

nnn
400

Output Frequency

Output Current

L1 A Note: XX characters are shown in this manual
S The drive will display the actual setting values

DRYV light is on.
*Pressing RUN will start the motor.

Output Voltage
14
— H-mEm = mm X
Monitor Display H

>

4

Hem =

> > -

—
—
—_—
—
—_—
—
Verify Menu
5 1T e —
3
£
. O — — )
£ M — EEa = X
o Set Up Mode
2%
=38 —_
55 n —
2?8
£ -
B H{mm = =
2 Parameter Setting Mode
e 1T — BEE™O

L1 i
A ln

‘Auto-Tuning
=111

Figure 4.3 Digital LED Operator Screen Structure
* “rEu” can be selected while LOCAL is set.

l

B — o — e
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4.3 The Drive and Programming Modes

4.3

The Drive and Programming Modes

The drive functions are divided into two main groups accessible via the Digital LED

Operator:

Drive Mode: The Drive mode allows motor operation and parameter monitoring. Parameter
settings cannot be changed when accessing functions in the Drive Mode (7able 4.2).

Programming Mode: The Programming Mode allows access to setup/adjust, verify
parameters and Auto-Tuning. The drive prohibits changes in motor operation such as start/
stop when the Digital LED Operator is accessing a function in the Programming Mode.
Table 4.2 illustrates the different functions visible as the “Up arrow” is scrolled immediately

after powering up the drive.
Note:

When b1-08 (Run Command Selection while in Programming Mode) is set to 1 (enabled), the

drive can run even if the mode is switched to the programming mode. When setting b1-08 to 0
(disabled), the mode cannot be switched to the programming mode while the drive is running.

Table 4.3 Summary ofModes

Mode Group

Description

Key Press

LED Digital Operator Display

Frequency Reference Display
(Initial power-up state)

Forward/Reverse

Drive Mode Functions (Motor

Output Frequency Display

operation
and monitoring)

Output Current Display

Output Voltage Reference

[a]
c3
g
[<]
3
<
2

Monitor Display

Verify Function

Programming Mode

Setup Group Parameters

»
“
-
~
! N

[
=
=
i

5z
2|z
KE

Functions
(Changing parameters)

All Parameters

Auto-Tuning

E BB EBEEREEEHEE

»
-
-
ol ~
A

]
=
c=
=)
of>|
BE
212
213
S|<]
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4.3 The Drive and Programming Modes

€ Navigating the Drive and Programming Modes

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

Frequency Reference
This display screen allows the user to monitor and set the frequency
reference while the drive is running. Refer to The Drive and
Programming Modes on page 97.

Power Up
= Note: The user can select items to display when the drive is first
powered up by setting parameter 01-02.
Default Setting
(A 1 1 (V]
For Motor rotates forward.
_ ¢ Motor rotates in reverse.
rou
Note: For applications that should not run in reverse (fans, pumps,
Forward/Reverse etc.), set parameter b1-04 = 1" to prohibit the motor from rotating
in reverse. This sequence also puts the drive in LOCAL mode.
c_ Switching to reverse: r£u IR TR
fos W - £ 8 - I - Y~
The LED is lit when
LOCAL is selected
AV ),
-
Drive Mode

A JREY

Output Frequency Display

Monitors the frequency output by the drive.

1071
AEYE DRV |[FOUT

A IRV

Output Current Display

Monitors the output current of the drive.
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4.3 The Drive and Programming Modes

Output Voltage Reference
(Default setting)

(i
L

Scroll through 01-01 (User Monitor Selection) until the desired
contents appear.==p Refer to Parameter List on page 309

(A DR/ FouT!
Drive Mode
I
Monitor Display
1Yy, Monitor parameters (U-parameters) are displayed. = Refer to
i Drive Status Monitors: UI-01 to U6-19 on page 150.
AN IEN DRV
1
Verify Function
Lists all parameters that have been edited or changed from default
ANV, settings.==p Refer to Verifying Parameter Changes: Verify Menu
_Cu on page 102.
urr
I
Setup A select list of parameters necessary to get the drive operational
Yy quickly.=p Refer to The Setup Group within the Programming
Y A~ Mode on page 101. Note: Parameters to be displayed differ
cCruo depending on the setting of A1-06 (Application Preset). Refer to
RN DRV M FOUT . .
Application Presets on page 111.
Programming
Mode 1

Parameter Setting

VY7,

REV
FOUT

oo

[N

Allows the user to access and edit all parameter settings.==p Refer
to Parameter List on page 309.

AJRLY

Auto-Tuning

Motor parameters are calculated and set automatically.==p Refer to
Auto-Tuning on page 153.
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4.3 The Drive and Programming Modes

Frequency Reference

Drive Mode Returns to the frequency reference display screen.

H Drive Mode Details

The following actions are possible in the Drive Mode:

* Run and stop the drive.

» Monitor the operation status of the drive (frequency reference, output frequency, output
current, output voltage, etc.).

* View information on an alarm.

* View a history of alarms that have occurred.

Note: Select "Drive Mode" when running. The mode can be switched to any mode (program mode,
etc.) other than drive mode while the drive is stopped. However, the drive cannot be operated in
other modes. Return the mode to "Drive Mode" after completing periodic inspection.

Figure 4.4 illustrates changing the default frequency reference of F 0.00 (0 Hz) to F 6.00 (6
Hz) while in Drive Mode. This example assumes the drive is set to LOCAL.

Frequency reference
display at power up

NI AV 4Y»
v Crnnm
—p % —) % —p m —) % =) W IIRTn
Press to select LOCAL Press to select the
digit to the right

4V AV
D - gEg -~ 5 - e - - 3
Press until the frequency
reference becomes 6 Hz I

Figure 4.4 Setting the Frequency Reference while in Drive Mode

Note: The drive will not accept a frequency reference set value unless the ENTER key is pressed after
the frequency reference is entered. This feature prevents accidental setting of the frequency
reference. By setting 02-05 (Frequency Reference Setting Method Selection) to 1 (Enabled), the
drive will accept the frequency reference while it is being adjusted on the digital operator.
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4.3 The Drive and Programming Modes

B Programming Mode Details
The following actions are possible in the programming mode:

* Verify Function: Verify parameter setting changes from original default values.
* Setup Group: Access a list of commonly used parameters to simplify setup.
* Parameter Setting Mode: Access and edit all parameter settings.

* Auto-Tuning: Automatically caluclates and sets motor parameters for Open Loop or PM

Vector control to optimize the drive for the motor characteristics.
The Setup Group within the Programming Mode
In Setup Group, the user can access the minimum group of parameters required to operate
the application.

Note: Setup Group parameters are listed in Appendix B, and indicated with the letter “S” in the Access

Level column.
Note: Pressing ENTER from APPL navigates to the Application Preset setting display. When the set
value is changed, the parameter is changed to the optimum value for each application. It is set to

0 (General-purpose) prior to shipment. Refer to Application Presets on page 111.
Figure 4.5 illustrates the keys to press to enter the Setup Group.

In this example, the source of the frequency reference is changed from the control circuit
terminals to the LED Operator (i.e., b1-01 is changed from 1 to 0).

pre

PRRANS *1
~ 62~ iz ~ A~ N — 0
|

Press until 5 UF
appears

~ -5 -»m-»sg

Control Circuit Terminal
Selecl digit

(A JREY

‘ *3 vy,

~ & —~ WEE ~ O
LED Dperalor Parameter Display

A *1 Pressing ENTER from APPL navigates to the Application Preset setting display.
H When the set value is changed, the parameter is changed to the optimum value for
: each application. Itis set to 0 (General-purpose) prior to shipment.

*2 Move to the right to change parameter settings. Scroll down to view and check
settings in the Setup Mode
*3To return to the Top Menu, press [[Eael]. To view or edit other parameters,

P A B
Figure 4.5 Setup Group Example
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4.3 The Drive and Prog_;ramming_j Modes

€ Changing Parameter Settings or Values

This example explains changing C1-01 (Acceleration Time 1) from 10.0 seconds (default) to
20.0 seconds.

Step Display/Result
1. Turn on the power to the drive. The initial display appears. = Connn
IR DR/
. AlVy,
2. Press the key until the Setup Mode Screen appears. = Cron
: L AT
3. Press the EE key to view the parameter setting display. =
NTER T UC
4. Scroll through parameters by pressing the ﬂ key until C1-01 A\
= = ()

appears.

5. Press Eg to view the current setting value (10.0 seconds). - m
NTER

(Number farthest to the left flashes)

. . . v
6. Press until the desired number is selected. (“1” flashes) N —
7. Press the key and enter 0020.0, N m
8. Press and the drive will confirm the change. = m

A e
Y

9. The display automatically returns to the screen shown in Step 4. = m
10. Pressthe Moel key until back at the initial display. = L /__} ,‘__" /__/ DRV

€ Verifying Parameter Changes: Verify Menu

The Verify Menu lists edited parameters from the Programming Mode or as a result of Auto-
Tuning. The Verify Menu helps determine which settings have been changed, and is
particularly useful when replacing a drive. If no settings have been changed and all ~ _
parameters remain at the original default settings, then the Verify Menu will read nant .
The Verify menu also allows users to access and re-edit edited parameters.

Note: The Verify Menu will not display parameters from the A1 group (except for A1-02) even if those
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4.3 The Drive and Programming Modes

parameters have been changed from default settings.

The example below is continued from page 102. Here, parameter C1-01 is accessed using
the Verify Menu and is changed again to 20.0 s.

To check the list of edited parameters:

Step Display/Result
1.  Turn on the power to the drive. The initial display appears. =
vy
2. Press - until the display reads, “Verify.” = = ,—,
wirr
Press E@ to enter the list of parameters that have been edited Ty,
3. from their original default settings. =
Scroll through the list by pressing the ﬂ key.
A1V7,
4. Press the - key until C1-01 appears. =
5. Press the Eﬁ.l'.'ER key to access the setting value.(number farthest | —
to the left flashes)

*

Switching Between LOCAL and REMOTE

Entering the run command using the LED operator is referred to as LOCAL, while entering
the run command from an external device via the control circuit terminals or network option
card is referred to as Remote.

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

There are three ways to switch between LOCAL and REMOTE.

Note:

1. After selecting LOCAL, LO/RE will remain lit.

2. The drive will not allow the user to switch between LOCAL and REMOTE during run.
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4.3 The Drive and Prog_;ramming_j Modes

B Using the LO/RE Key on the LED Operator

Step Display/Result

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

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

-
2. To set the drive for REMOTE operation, press the E key =
TOP
@-

B Using Input Terminals S1 through S7 to Switch between LO/RE

Switch between LOCAL and REMOTE using one of the digital input terminals S1 through
S7 (set the corresponding parameter H1-01 through H1-07 to “17).

Follow the example below to set the digital input terminals.

Note: 1. For a list of digital input selections, Refer to Parameter List on page 309.
2. Setting a multi-function input terminal to a value of 1 disables the LO/RE key on the LED operator.

€ Parameters Available in the Setup Group
m  Setup Mode (StUP)

Parameters used for this drive are classified into A to U. To simplify the drive setup,
frequently used parameters are selected and input into Setup Mode.

[¥7x]
[

1. To set a parameter, the Setup Mode must be displayed first.
2. If the parameter setting is insufficient, set the parameters in the Parameter Setting
Mode.

Note: When parameter A1-02 (Control Method Selection) is changed, some parameter set values are
also changed automatically. Execute the A1-02 setting before Auto-tuning.

Table 4.4 lists parameters available in the Setup Group.
Note: This manual also explains other parameters not visible in the Setup Group (A1-06 = 0). Use the
“Par” menu in the Programming mode to access parameters not listed in the Setup Group. The

Setup Group parameters are shown in Table 4.4
Note: Display parameters depend on A1-06. Refer to Application Presets on page 111.
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4.3 The Drive and Programming Modes

Table 4.4 Setup Group Parameters

Parameter Name Parameter Name
Al1-02 Control Method Selection E1-01 Input Voltage Reference
b1-01 Frequency Reference Selection 1 E1-03 V/f Pattern Selection
b1-02 Run Command Selection 1 E1-04 Maximum Output Frequency (FMAX)
b1-03 Stop Method Selection E1-05 Maximum Voltage (VMAX)
C1-01 Acceleration Time 1 E1-06 Base Frequency (FA)
C1-02 Deceleration Time 1 E1-09 Minimum Output Frequency (FMIN)
C6-01 Duty Selection El-13 Base Voltage (VBASE)
C6-02 Carrier Frequency Selection E2-01 Motor Rated Current
d1-01 Frequency Reference 1 E2-04 Number of Motor Poles
d1-02 Frequency Reference 2 E2-11 Motor Rate Capacity
d1-03 Frequency Reference 3 H4-02 Terminal FM Gain Setting
d1-04 Frequency Reference 4 L1-01 Motor Protection Function Selection
d1-17 Jog Frequency Reference L3-04 Stall Prevention Selection during Deceleration
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4.4 Start-up Flowcharts

4.4 Start-up Flowcharts

The flowcharts in this section summarize basic steps required to start-up the drive. Use the
flowcharts to determine the most appropriate start-up method for a given application. The
charts are intended as a quick reference to help familiarize the user with start-up procedures.
Refer to Basic Drive Setup Adjustments on page 122 and perform all checks to ensure a
proper drive start-up.

Flowchart | Subchart Objective Page
A Basic start-up procedure and motor tuning. 107

Simple motor set-up with Energy Savings or Speed Search using V/f

A-1 108
mode.

A2 High-performance operation using Open Loop Vector (OLV) motor 109
control.

A-3 Operation with Permanent Magnet (PM) motors. 110

) Set-up of drive using application specific selections. Refer to Application )

Presets on page 111
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4.4 Start-up Flowcharts

€ Flowchart A: Basic Start-Up and Motor Tuning

Figure 4.6, Flowchart A, describes basic start-up sequence for the drive and motor system.

This sequence varies slightly depending on application. Use drive default parameter settings

in simple applications that do not require high precision.

C START D)
e
( Install and wire the drive as explained in Chapters 1, 2 and 3 )
N2
[ Apply main power on to the drive. J
Adhere to safety messages concerning application of power

Application Presets
A1-06 used ?

Yes —]

TO
A No N3
Set the control mode in parameter A1-02. .
( For information about the control modes refer to Section 4.5 Refer to section
4.4 Application

? b1-01/02 for frequency reference and run command source selection
? H1-00,H2-00,H3-00,H4-00,H6-00 for 1/O terminal setting

? d1-00 for multi-speed references if used

? C1-00 and C2-00 for accel./decel. and S-curve time settings

? C6-01 for heavy/normal duty mode selection

2 L3-04 if braking options are used

N2
Macros
Set the basic parameters: ]

FROM

0: V/f control Control Mode

A1-02 =

To
Flowchart A-
1

To
Flowchart A-
3

5: Open Loop Vector for PM motors

From Flowchart A-1, A-2, or A-3

To 2: Open Loop
Elowchart A-| Vector control
2

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

e
( Couple the load or machine to the motor. Run the machine and check it operates as desired )

N7
Fine tune parameters. Adjust application settings (PID, ...) if necessary )

N

Check the machine operation and verify parameter settings.

e
Drive is ready to run the application )

Figure 4.6 Basic Start-Up and Motor Tuning
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4.4 Start-up Flowcharts

€ Subchart A1: Simple Motor Set-Up with Energy Savings or
Speed Search using V/f Mode

Figure 4.7, Flowchart A1, describes simple motor set-up for V/f control. V/f Motor Control
is suited for the most basic applications such as fans or pumps. This procedure illustrates
using Energy Savings and Speed Estimation Speed Search. V/f control can be used where
rotational auto-tuning cannot be performed.

From
Flowchart
A

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

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

YES

Is the motor cable
longer than 50 m?

for V/f Control

Perform Rotational Auto-Tuning
(T1-01=13)

YES
N2 NO

Perform Stationary Auto-Tuning for
terminal resistance (T1-01 = 2)

Return to
Flowchart
A

Figure 4.7 Simple Motor Set-Up with Energy Savings or Speed Search Using V/f Mode
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4.4 Start-up Flowcharts

€ Subchart A2: High Performance Operation Using Open Loop

Vector Motor Control

Figure 4.8, Flowchart A2, uses Open Loop Vector Control for high-performance motor
operation. This is appropriate for applications requiring high starting torque, torque limits,

and improved speed regulation.

Motor test report/ data
sheet available?

From
Flowchart
A

Possible for motor to
rotate during tuning? *

*Rotational tuning should
be performed with the
load disconnected

Enter the data from the motor data
sheet to E2-000 parameters.

parameter data using the

Tuning (T1-01=0)

Calculate necessary E2-000 ] [ Perform Rotating Auto-

nameplate information.

)

Is the motor cable
longer than 50 m?

[p

erform Stationary Auto-Tuning for
terminal resistance (T1-01 = 2)

Return to
Flowchart
A

Figure 4.8 Flowchart A2: High Performance Operation
Using Open Loop Vector Motor Control

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual

109

Start-Up Programming &

Operation



4.4 Start-up Flowcharts

€ Subchart A3: Operation with Permanent Magnet Motors

Figure 4.9, Flowchart A3, illustrates tuning for PM motors in Open Loop Vector Control.
PM motors can be used for energy savings in reduced or variable torque applications.

From
Flowchart
A

Motorcode is known ?
For parameter E5-01
for Yaskawa PM motors

1

YES Enter “FFFF” to parameter E5-
01
Set the motor code to Enter the motor data into
parameter E5-01 parameters E5-02 to E5-24

Return to
Flowchart
A

Figure 4.9 Operation with Permanent Magnet Motorsl
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4.5 Application Presets

4.5 Application Presets

€ Application Preset Function (APPL)

This drive incorporates a function to set the parameters automatically for the applications
that are frequently used. Using this Application Preset Function can set or run the drive

casily.

1: Water supply pump

2: Conveyor

3: Air supply/exhaust fan

4: AHU (HVAC) fan

5: Compressor

6: Hoist (elevator)

7: Cranes (traverse, traveling)

Note: For the details of these functions, Refer to Application Presets on page 111.

€ Application Presets: A1-06

The drive features application presets to facilitate the set up of commonly used applications
such as a water supply pump, conveyor, exhaust fan, HVAC fan, compressor, hoist, and
crane. Selecting one of these presets automatically sets the required parameters to the
optimum values and changes the appropriate I/O terminal settings for that specific

application.

Verify all I/O signals and external sequences before operating the motor. Refer to Hoist
Application Preset Specifics on page 118 when selecting a hoist application.

Users are able to make further adjustments to these settings using the Setup Mode.

No. Parameter Name

Setting Range Default

A1-06 Applicaton Presets

0
1

2
3
4
5
6
7

: General-purpose (A2 parameters are not affected)

: Water supply pump

: Conveyor

: Exhaust fan

: HVAC fan

: Air compressor

: Hoist

: Crane (hoist, traverse)

<I>

<1> All general-purpose parameters are accessible when A1-06 = 0.
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4.5 Application Presets

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

Perform a 2-wire or 3-wire initialization (A1-03 = 2220 or 3330) on the drive before
selecting one of the application presets or before switching between application presets. The
initialization process should reset drive parameters before using an application preset.

Save user-edited parameters to a list by setting 02-03 to “1”. This allows for more immediate
access a specific list of relevant parameters and saves time scrolling through the parameter
menu items.

“1”

Set the parameter access level for Preferred Parameters (A1-01 =
setup parameters.

) to display only the

The parameters listed in the table below are unaffected by drive initialization:

No. Parameter Name
Ai;(ZZ Control Method Selection
C6-01 Duty Selection
E1-03 V/f Pattern Selection
E5-01 Motor Code Selection (for PM motors)
02-04 Drive/kVA Selection

<1> The control method set to A1-02 is unaffected when performing a 2-wire or 3-wire intialization, but it
automatically changes according to the value set to parameter A1-06.

B Related Parameters

No. Parameter Name Setting Range Default
0: Operation only
AL-01 Access Level 1: User Parameters (access to a set of parameters selected by the 2
Selection user) <I>

2: Advanced Access Level

0: No Initialize

1110: User Initialize (The user must first set user parameter values
and then store them using parameter 02-03)

A1-03 | Initialize Parameters | 2220: 2-Wire Initialization 0
3330: 3-Wire Initialization

4440: DriveWorksEZ Initialization
5550: OPE04 Error Reset

2R User Parameter:
to 5 fs 3; Ameters, b1-01 to 02-08 <>
A2-32
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No. Parameter Name Setting Range Default
0: Parameters A2-01 through A2-32 are reserved for the user to
A2-33 User Parameter create a list of User Parameters. 1
Automatic Selection | 1: Save history of recently viewed parameters. Recently edited <2>
parameters will be saved to A2-17 through A2-32 for quick access.
0: No Change
User Parameter 1: Set Defaults - Saves current parameter settings as user
02-03 L 0
Default Value initialization.
2: Clear All - Clears the currently saved user initialization.

<1> Default setting value is dependent on parameter A1-06, Application Selection
<2> Default setting value is dependent on parameter A1-06. This setting value is 0 when A1-06 =0, and 1 when A1-06

does not = 0.

B Application Presets
Below is a list of application presets and the values automatically assigned to the parameters
as a result of each preset:

Table 4.5 Water Supply Pump Application: Parameters and Settings

No. Parameter Name Optimum 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 Duty Rating 1: Normal Duty
E1-03 V/f Pattern Selection OFH
E1-07 Mid Output Frequency (FB) 30.0
E1-08 Mid Output Frequency Voltage (VC) 50.0
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table 4.6 Parameters Automatically Saved as Preferred (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
bl-01 Frequency Reference Selection E1-08 Mid Output Frequency Voltage (VC)
b1-02 Run Command Selection E2-01 Motor Rated Current
b1-04 Reverse Operation Selection H1-05 Multi-Function Dlgltal fnp ut Terminal
S5 Function Selection
Cl1-01 Acceleration Time 1 H1-06 Multi-Function D}glt:il lnpl}t Terminal
S6 Function Selection
cl-02 Deceleration Time 1 Hig7 | Multi-Function Digital Input Terminal
S7 Function Selection
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4.5 Application Presets

No. Parameter Name No. Parameter Name
E1-03 V/f Pattern Selection L5-01 Number of Auto Restart Attempts
E1-07 Mid Output Frequency (FB)
Table 4.7 Conveyor Application: Parameters and Settings
No. Parameter Name Optimum Setting
Al1-02 Control Method Selection 0: V/f Control
C1-01 Acceleration Time 1 3.0s
C1-02 Deceleration Time 1 3.0s
C6-01 Duty Rating 0: Heavy Duty
L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table 4.8 Parameters Automatically Saved as Preferred (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 E2-01 Motor Rated Current
b1-02 Run Command Selection L3-04 Stall Prevention Selgction during

Deceleration
C1-01 Acceleration Time 1
Table 4.9 Exhaust Fan Application: Parameters and Settings

No. Parameter Name Optimum Setting
A1-02 Control Method Selection 0: V/f Control
bl-04 Reverse Operation Selection 1: Reverse Prohibited
C6-01 Duty Selection 1: Normal Duty
E1-03 V/f Pattern Selection OFH
E1-07 Mid Output Frequency (FB) 30
E1-08 Mid Output Frequency Voltage (VC) 50
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table 4.10 Parameters Automatically Saved as Preferred (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
b1-01 Frequency Reference Selection E1-07 Mid Output Frequency (FB)
b1-02 Run Command Selection E1-08 Mid Output Frequency Voltage (VC)
b1-04 Reverse Operation Selection E2-01 Motor Rated Current
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No. Parameter Name No. Parameter Name
b3-01 Speed Search Selection at Start H1-05 Multi-Function D.lgnal fnp ut Terminal
S5 Function Selection
Cl1-01 Acceleration Time 1 H1-06 Multi-Function D}glt:il lnpl}t Terminal
S6 Function Selection
C1-02 Deceleration Time 1 H1-07 Multi-Function Dlgltal Inpqt Terminal
S7 Function Selection
E1-03 V/f Pattern Selection L5-01 Number of Auto Restart Attempts
Table 4.11 HVAC Fan Application: Parameters and Settings
No. Parameter Name Optimum Setting
A1-02 Control Method Selection 0: V/f Control
b1-04 Reverse Operation Selection 1: Reverse prohibited
C6-01 Duty Rating 1: Normal Duty
C6-02 Carrier Frequency Selection 3:8.0 kHz
H2-03 Terminals P2 Function Selection (open-collector) 39: Watt Hour Pulse Output
2: CPU Power Active - Drive will
L2-01 Momentary Power Loss Operation Selection restart if power returns prior to
control power supply shut down.
L8-03 Overheat Pre-Alarm Operation Selection 4: Derated operation
L8-38 Carrier Frequency Reduction 2: Carrier frequency derating across

entire frequency range.

Table 4.12 Parameters Automatically Saved as Preferred (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
bl1-01 Frequency Reference Selection E1-03 V/f Pattern Selection
b1-02 Run Command Selection E1-04 Max Output Frequency (FMAX)
b1-04 Reverse Operation Selection E2-01 Motor Rated Current
C1-01 Acceleration Time 1 H3-11 Terminal A2 Gain Setting
. . Frequency Reference (Current)
C1-02 Deceleration Time 1 H3-12 Terminal A2 Input Bias
C6-02 Carrier Frequency Selection L2-01 Momentary Power'Loss Operation
Selection
d2-01 Frequency Reference Upper Limit L8-03 Overheat Pre-Algnn Operation
Selection
d2-02 Frequency Reference Lower Limit 04-12 kWH Monitor Initial Value Selection
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Table 4.13 Compressor Application: Parameters and Settings

No. Parameter Name Optimum Setting
A1-02 Control Method Selection 0: V/f Control
bl-04 Reverse Operation Selection 1: Reverse prohibited
C1-01 Acceleration Time 1 50s
C1-02 Deceleration Time 1 50s
C6-01 Duty Rating 0: Heavy Duty
E1-03 V/f Pattern Selection OFH
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled

Table 4.14 Parameters Automatically Saved as Preferred (A2-01 to A2-16)

No. Parameter Name No. Parameter Name
b1-01 Frequency Reference Selection E1-03 V/f Pattern Selection
b1-02 Run Command Selection E1-07 Mid Output Frequency (FB)
b1-04 Reverse Operation Selection E1-08 Mid Output Frequency Voltage (VC)
C1-01 Acceleration Time 1 E2-01 Motor Rated Current
C1-02 Deceleration Time 1

Table 4.15 Crane Application (Hoist): Parameters and Settings
No. Parameter Name Optimum Setting
Al1-02 Control Method Selection 2: Open Loop Vector Control
b1-01 Frequency Reference Selection 0: Operator
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 Duty Rating 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 (open-collector) 37: During frequency output
H2-03 Terminals P2 Function Selection (open-collector) | 5: Frequency Detection 2 (FOUT)
L2-03 Momentary Power Loss Minimum Baseblock Time 03s
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4.5 Application Presets

No. Parameter Name Optimum Setting

13-04 Momentary Power L05§ Voltage Recovery Ramp 0: Disabled
Time

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 1: Enabled
L8-38 Carrier Frequency Reduction 0: Derated whenl?s) :ratmg at6 Hz or
L8-41 Current Alarm Selection 1: Enabled (alarm is output)

A sequence to release the brake is needed when the multi-function output photocoupler P2-PC

Note: closes. Refer to Hoist Application Preset Specifics on page 118 for more information.
Note: Perform Auto-Tuning after selecting the Hoist Application Preset.
Table 4.16 Parameters Automatically Saved as Preferred (A2-01 to A2-16)
No. Parameter Name No. Parameter Name
Al1-02 Control Method Selection d1-02 Frequency Reference 2
b1-01 Frequency Reference Selection d1-03 Frequency Reference 3
b6-01 Dwell Reference at Start E1-08 Mid Output Frequency Voltage (VC)
b6-02 Dwell Time at Start H2-01 Terminals MA, MB, fmd 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
Note: Read the instructions listed in Hoist Application Preset Specifics on page 118 when using Hoist

Application Preset.

Table 4.17 Crane Application (Travel): Parameters and Settings

No. Parameter Name Optimum Setting
Al1-02 Control Mode 0: V/f Control
b1-01 Frequency Reference Selection 0: Operator
C1-01 Acceleration Time 1 3.0s
C1-02 Deceleration Time 1 3.0s
C6-01 Duty Cycle 0: Heavy Duty
C6-02 Carrier Frequency Selection 2:5kHz
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4.5 Application Presets

No. Parameter Name Optimum Setting
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 (open-collector) 37: During frequency output
L3-04 Stall Prevention Selection during Decel 0: Disabled
L8-05 Input Phase Loss Protection Selection 1: Enabled
L8-07 Output Phase Loss Protection 1: Triggered when a single phase is lost
1.8-38 Carrier Frequency Reduction 1: Always derated
L8-41 Current Alarm Selection 1: Enabled (alarm output)

Table 4.18 Parameters Automatically Saved as Preferred (A2-01 to A2-16)

No. Parameter Name No. Parameter Name

b1-01 Frequency Reference Selection d1-03 Frequency Reference 3

C1-01 Acceleration Time 1 E2-01 Motor Rated Current

C1-02 Deceleration Time 1 H1-05 Multi-Function Dlglta! Input Terminal
S5 Function

C6-02 Carrier Frequency Selection Higs ~ |Multi-Function Digital Input Terminal
S6 Function

d1-01 Frequency Reference 1 H2-01 Terminals MA, MB, gnd MC Function

Selection
d1-02 Frequency Reference 2 L1-01 Motor Overload Protection Selection

Note: A sequence to release the brake is needed when the multi-function output photocoupler P2-PC
closes. Hoist Application Preset Specifics on page 118 for more information.

m Hoist Application Preset Specifics

This section lists some important points when using the Hoist Application Preset (A1-06 =
6).

Conditions for Opening and Closing the Holding Brake
Use an output signal as described below to operate the holding brake in a hoist application.

Make sure that frequency detection is set so that it does not operate during baseblock (L4-07
=“0"). Even when an external baseblock command is present, the output frequency will rise
when a run command is entered. If frequency detection were to be enabled during baseblock,
(i.e., L4-07 = 1) then the brake would be improperly released. To activate and release the
brake using the multi-function output terminals P1-PC, program the drive as shown in the
table below:
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4.5 Application Presets

Brake Activation Level

Control Mode

Brake Open/Close
Function Parameter Signal Parameter V/f | OLV OI;J\]/\/[for
Frequency L4-07=0 | Frequency Detection Level | L4-01 =1.0to 3.0 Hz<I> o o R
Detection 2 H2-02=35 | Frequency Detection Width | L4-02=0.0 to 0.5 Hz <2>

<I> This setting range is available when using OLV Control. In V/f Control, set the level as the motor rated slip

frequency pulse 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 greater than the minimum output frequency and greater than the value of L4-02 as

shown in the diagram below. If this value is set too high, there may be a jolt at start.
<2> Adjust Hysteresis for Frequency Detection 2 by changing the frequency detection width (L4-02) between 0.0 and
0.5 Hz. If the load slips during stop, make incremental changes of 0.1 Hz until the load no longer slips.

L4-01 f
Output

Frequency

o3

(=]

£

£

£

[
(=2

<]

o
(=3

2

\ L4-02 E
: »n

—> Time

ON

Frequency

Detection 2

Sequence Circuit Design for Opening and Closing the Holding Brake

Design the braking sequence as follows:

The brake should release when terminal P2-PC closes in response to the run conditions on

the sequence side.

When a fault signal is output, the brake should close. When an up or down command is

entered, the brake should release.

Drive

Fault Contact

S1
(Forward)

S2
(Reverse)

S6
(Multi-step speed 2)

Frequency Detect 2
P2

High speed

Low speed

24V
Holding brake
auxilary relay coil
UpP

ON Brake energized
(DC 30V 1A rating)

Figure 4.10 Holding Brake Circuit Design
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4.5 Application Presets

Timechart for Opening and Closing the Holding Brake
A sequence to open and close the holding brake appears in the diagram below.

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).

Drive
24V
Fault ContactMA Holding brake
auxilary relay coil
S1 UL ERN
| Safety ! Up SN
(Forward) m ! Circuit | \‘\BR/
s Lmgl e DOWN| 7"
(Reverse)
High speed |s6 Frequency Detect 2 BR

(Multi-step speed 2)
SC

ON Brake energized
(DC 30V 1A rating)

Low speed

Figure 4.11 Holding Brake Timechart

€ User Parameters: A2-01 to A2-32

The user can select 32 parameters and set them to parameters A2-01 through A2-32 to save
time 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 b1-01 to 02-08 <I>

<1> Default setting value is dependent on parameter A1-06, Application Selection.

B Detailed Description

To save specific parameters to A2-01 to A2-32, first set the access level to allow access to all
parameters (A1-02 = “2”). After selecting the parameters to be saved to A2-01 through A2-
32, set the access level to allow access only to the selected list of User Parameters. Set Al-

01 to “1” to restrict access so users can only set and reference the specific parameters saved
as User Parameters.

@ User Parameter Automatic Selection: A2-33

A2-33 determines whether parameters that have been edited are saved to the User
Parameters (A2-17 to A2-32) for quick, easy access.
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No. Parameter Name Setting range Default
0: Do not save history of recently
A2-33 User Parameter Automatic Selection Vl_ewed parameters. . 0,1
1: Save history of recently viewed
parameters.

B Detailed Description

0: Do not save history of recently viewed parameters.

To manually select the parameters listed in the Preferred Parameter group, set A2-33 to “0”.
1: Save history of recently viewed parameters.

By setting A2-33 to 1, all parameters that were recently edited will be 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.
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4.6 Basic Drive Setup Adjustments

4.6 Basic Drive Setup Adjustments
This section explains the basic settings required for initial drive operation. Checking these
basic parameter settings during start-up will help to ensure a successful drive start-up.

If more information is required for parameters not listed in this section, Refer to Parameter
List on page 309 as required for a complete listing of drive parameters.

€ Control Mode Selection: A1-02

H Available Control Modes

Three motor control modes are available. Select the control mode that best suits the
application in which the drive will be used.

Control Mode Parameter Main Applications
« General variable speed applications, particularly useful for
Al1-02=0 running multiple motors from a single drive
Vit Control (default) |+ When replacing a drive in which parameter settings are
unknown.
Open Loop Vector Control Al02=2 |° General variable speed applications

« Applications requiring high precision, high speed control.

Variable torque applications employing permanent magnet motors

PM Open Loop Vector Control Al1-02=5 .
and energy savings.

@ Initialize Parameter Values: A1-03

Parameter A1-03 (Initialize Parameters) resets all parameters to the original default values.
Note: Save all changed parameter settings by setting 02-03="1" before initializing the drive. Your

settings will be lost if a 2-wire or 3-wire initialization using 2220, or 3330 if performed without
first saving user parameters. Refer to Backing Up Parameter Values: 02-03 on page 164.

m Different Methods of Drive initialization
1110: Resets all parameters to user-defined default values

A user-initialization resets all parameters to a user-defined set of default values previously
saved to the drive. Set parameter 02-03 to “2” to clear those values.

Note: Set 02-03 to “1” to save the current parameter settings and changes for a “user-initialization.”
After saving all parameter setting changes, parameter 02-03 automatically returns to 0. Refer to
Verifying Parameter Settings and Backing Up Changes on page 163.

2220: 2-Wire Initialization

Returns all parameters to factory default values for 2-wire control.
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3330: 3-Wire Initialization
Returns all parameters to factory default values for 3-wire control.
1110: User Initialization

Returns all parameters to backed-up values stored at the time the user set 02-03 =1 and
pressed enter to back-up parameter settings.

5550: Uploads Parameter Data from the Removable Control Circuit Terminal Board

Replacing either the removable control circuit terminal board or the drive and applying main %
power may result in an oPE04 fault. If parameter setting data in the removable control circuit £
terminal board is correct, set A1-03 to “5550” to upload the data to the drive. E
©
Note: Refer to Run Command Input Selection: b1-02 on page 127, for more information on a 2-wire =)
and 3-wire sequence. <]

Note: Initializing the drive for 2-wire sequence (A1-03 = 2220) returns all drive parameters to factory Q- S

settings. Back up all parameters in the event of accidental initialization. the data with 2-wire :,Q":

sequence returns all the set parameters to the factory settings. Refer to Backing Up Parameter + g

Values: 02-03 on page 164. % OQ.

€ Application Presets: A1-06

The drive features application presets to facilitate the set up of commonly used applications
such as a water supply pump, conveyor, exhaust fan, HVAC fan, compressor, hoist, and
crane. Selecting one of these presets automatically sets the required parameters to the
optimum values and changes the appropriate I/O terminal settings for that specific
application. Refer to Application Presets on page 111

Verify all I/O signals and external sequences before operating the motor. Refer to Hoist
Application Preset Specifics on page 118 when selecting a hoist application.

Users are able to make further adjustments to these settings using the Setup Mode.

No. Parameter Name Setting Range Default

: General-purpose (A2 parameters are not affected)
: Water supply pump
: Conveyor

0
1
2
. 3: Exhaust fan 0
A1-06 Appilcaton Presets 4 HVAC fan <>
5
6
7

: Air compressor
: Hoist
: Crane (hoist, traverse)

<1> All general-purpose parameters are accessible when A1-06 = 0.
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€ DWEZ Function Selection: A1-07

DriveWorksEZ is an independent software package that can be used to operate and monitor
the drive with a 2 ms scan. It is fully compatible with all types of serial communication
software available on the market.

Setting A1-07 to “1” allows the drive to connect to the DriveWorksEZ software package.
When using DriveWorksEZ, be sure to set one of the multi-function terminal inputs for
DrivesWorksEZ (H1-OO = “9F”). This drive is ready to communicate with the software
when the terminal is open. Set A1-07 to “0” when DriveWorksEZ is not used.

If DriveWorksEZ assigned functions to any multi-function output terminals, those functions
stay set after disabling or disconnecting DriveWorksEZ.

No. Parameter Name Setting range Default
0: Disabled
A1-07 DriveWorksEZ Function Selection | | Enabled 0

2: Terminal input switch (requires
that H1-XX = 9F)

€ Frequency Reference Source: b1-01

This section explains how to assign the frequency reference. Parameters b1-01 and b1-02
can be used to select the source of the run command and the frequency reference
independently, e.g., set the reference from the operator and set the run command from the
terminals.

B Frequency Reference from the LED Operator: b1-01 =0

When b1-01 = 0 the frequency reference will be provided by the LED operator. Refer to The
Drive and Programming Modes on page 97 for information on how to set the frequency
reference.

B Frequency Reference from the Analog Input Terminal: b1-01 = 1
When b1-01 = 1, analog inputs A1 and A2 provide the frequency reference.

Note: Set H3-02 (Terminal A1 Function Selection) to “0” to configure Terminal A1 for the main
analog frequency reference.

Using a Single Analog Signal (V or I) as the Frequency Reference
Control Circuit Terminal A1 (Voltage Input):

When entering the main frequency reference with a voltage signal, use the voltage input set
up in control circuit terminal Al.
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- e

Oto10V

2ka I © OA1  Main Frequency Reference

(voltage input)

A2 Auxiliary Frequency Reference
(voltage/current input)

AC_ Frequency Reference

Common

Figure 4.12 Voltage Input for the Main Frequency Reference
Control Circuit Terminal A2 (Voltage/Current Input):

Use control circuit Terminal A2 when supplying the frequency reference with a current
signal between 4 to 20 mA. Use control circuit Terminal A1 for supplying a voltage
reference.

+ Set the signal level for analog input A2 to current input (H3-09 = “2” for 4 to 20 mA, H3-
09 =“3” for 0 to 20 mA).
+ Set the function for analog input A2 to frequency reference (H3-10 = “0”) to command ﬂ

terminal A2 to be a frequency reference.
+ Set DIP switch S1 to the I position for a current signal input.

Start-Up Programming &

Operation

DIP switch S1

Drive

=P

O +V (+10.5V, 20 mA)

A1 Main Frequency Reference
(voltage input)
(0) 4 - 20 mA input

(O A2 Main Frequency Reference
(current input)

Frequency Reference
Common

Figure 4.13 Current Input for the Main Speed Reference
Switching between Main/Auxiliary Frequency References

To configure the frequency reference to switch between analog input A1 and A2 (main/aux
frequency switch), use the following setup:

1. Set the frequency reference source to terminals (b1-01 = “1”).

2. Set one of the digital inputs to auxiliary reference 1, H1-OOO = “3” (preset for terminal S5).
3. Setinput signal type of terminal A2 using dip switch S1 and parameter H3-09.

4. Set the function of analog input A2 to Auxiliary frequency (H3-10 = “3”).
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When the digital input assigned in step 2 is off, terminal A1 is the frequency reference input.
If it is closed, the A2 input value becomes the frequency reference. The active acceleration /
deceleration times are used for the change-over between the values

Drive

+V (+10.5V, 20 mA)

2kohm | |———(OA

Main Frequency Reference
(voltage input)

2kohm | |— A2 Aux Frequency Reference 1
(voltage input)

AC Frequency Reference Common

S5 Multi-Function Digital Input

SC Digital Input Common

Figure 4.14 Switching between Main/Auxiliary Frequency References
B Pulse Train Input: b1-01 =4

Setting b1-04 to 4 programs the drive so that the frequency reference is provided by the
pulse train control circuit input terminal RP.

Configuring the Drive for Pulse Train Frequency Reference Input
Setting up the Pulse Input (RP) as frequency reference input:

Set the reference source to pulse input (b1-01 = “4”)

Set the pulse train input to be the frequency reference by programming parameter H6-01 =
“0” and programming the pulse train input gain to 100% (H6-03 = “100”)

Set the pulse input scaling (H6-02) to the input frequency value which is equal to the max.
frequency reference value.

Apply a pulse signal to the input and check that the reference value is the desired value.
Readjust the pulse input gain and bias if necessary.

ar w N

Note: 1. If the frequency display reaches the maximum desired frequency before the maximum pulse reference
signal is applied, increase the pulse train input scaling value (increase H6-02).
2. If the frequency display never reaches the desired maximum with the maximum pulse reference signal
applied, decrease the pulse train input scaling value (reduce H6-02)

The pulse input has the following specifications. Ensure the pulse signal meets these
specifications:

Pulse Train Input Specifications

Response Frequency 0.5 to 32 kHz
Duty Cycle 30 to 70%

High Level Voltage 35t0 132V
Low Level Voltage 0.0t0 0.8V
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Pulse Train Input Specifications

Input Impedance | 3kQ

4 Run Command Input Selection: b1-02

This section explains how to assign the run command input.
Parameters b1-01 and b1-02 can be used to select the source of the run command and the

frequency reference independently, e.g. set the reference from the operator and set the run %%,
command from the terminals. E
WARNING! Sudden Movement Hazard. When the run command is given by turning on the power to the E
drive, the motor will begin rotating as soon as the drive is powered up. Be sure to take proper precautions if 2
using this setting. Ensure the area around the motor is safe. Failure to comply could result in death or &
serious injury. 5.6
2%
B Run the Drive at 6 Hz using the Digital LED Operator: b1-02 = 0 s
»no

To assign the run command to the operator panel, set parameter b1-01 to “0”. This will set

up the drive to acknowledge the run command through the LED operator. Initialize the run ﬂ
command using the Run and Stop keys. Upon power up, the drive uses parameter b1-02 to
determine the run command location.

The following procedure indicates how to start and stop the drive through the LED operator
after parameter b1-02 has been set to 0.

Note: When b1-02 (Run Command Selection) is not set to 0 (operator), press E to set LOCAL.

Step Display/Result
1. Turn on the power to the drive. The initial display appears. = DRy
2. Set the frequency reference to F6.00 (6 Hz).
Note: Refer to Drive Mode Details on page 100 for instructionson | = m
how to set the frequency reference.
3. Press the key to start the motor. =
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Step Display/Result

L
. oF

4. The motor should accelerate up to 6 Hz while the RUN light is on.

on

I -
off

r
5. Pressthe @TOP key to stop the motor. The RUN light will flash - :am .GRUN

until the motor comes to a complete stop. flashing off

B Run the Drive using Digital Input Terminals: b1-02 =1

This setting uses the digital input terminals to enter the run command. The factory setting is
a 2-wire sequence.

Using a 2-Wire Sequence

Digital Input Terminals ON OFF
S1 Forward Run Stop
S2 Reverse Run Stop

Drive

Forward Run
S1

Reverse Run

S2

SC Digital Input Common

Figure 4.15 Example Wiring Diagram for 2-Wire Sequence

Using a 3-Wire Sequence

When H1-05 (Multi-Function Digital Input Terminal S5 Function Selection) = 0, the
functions of terminals S1 and S2 are set to 3-wire sequence, and the multi-function input
terminal becomes forward/reverse run command terminal.
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Stop Switch
(N.C.)
I

Run Switch Drive
(N.O.)

Run Command
(runs when open)

Stop Command
(stops when closed)

FWD/REV Command
(multi-function input)*

S5

SC

Digital Input Common

Figure 4.16 Example Wiring Diagram for 3-Wire Sequence Using Terminal S5

Note: When terminal S5 is open, the motor rotates forward. When closed, the motor rotates in reverse.

WARNING! When 3-Wire sequence is used, set the drive to 3-Wire sequence before wiring the control
terminals and ensure parameter b1-17 is set to O (drive does not accept a run command at power up
(default)). If the drive is wired for 3-Wire sequence but set up for 2-Wire sequence (default) and if parameter
b1-17 is set to 1 (drive accepts a Run command at power up), the motor will rotate in reverse direction at
power up of the drive and may cause injury.

Note: Refer to Parameter List on page 309 for a list of digital input functions. After performing a 3-
wire initialization (A1-03 = “3”), the drive will automatically assign the forward/reverse
command to terminal S5.

CAUTION! The motor will begin rotating as soon as the power is switched on. Proper precautions must be
taken to ensure that the area around the motor is safe prior to powering up the drive. Failure to do so may
result in minor or moderate injury.

Note: Run by Turning on/off the Power Supply. For safety reasons, the drive is initially set up not to
accept a run command at power up (b1-17 ="0"). If a run command is issued at power up, the
RUN indicator LED will flash quickly. To change this and have the run command issued by the
drive, change parameter b1-17 to 1

€ Stopping Method Selection: b1-03

When a Stop command is issued, the drive stops the motor using one of four possible
methods.

H Ramp to Stop: b1-03 =0
When b1-03 = 0, the motor will decelerate to a stop when a stop command is entered. The

deceleration time is set by C1-02 (Deceleration Time 1). Refer to Acceleration/
Deceleration: CI1-01 to CI-11 on page 132.

When the output frequency falls below the DC Injection braking start frequency (b2-01)
during deceleration, the DC Injection braking current (b2-02) will be activated for the
specified DC Injection time at stop (b2-04).
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Run Command
ON OFF

Output Frequency

Decelerates according to the
specified deceleration time

Zero Speed Level
(b2-01)

Decel Time
(C1-02, etc.)

DC Injection
Current (b2-02)

DC Injection Braking i
| DC Braking Time at Stop (b2-04) |

Figure 4.17 Ramp to Stop

Note: Parameter b2-04 is not available if using PM Open Loop Vector. Instead, set the Short Circuit
Braking time to b2-13.

m Coast to Stop: b1-03 =1

When the run command is removed, the drive will shut off its output and the motor will
coast (uncontrolled deceleration). The motor will coast to a stop at the rate determined by the
load inertia.

Run Command
ON OFF

Output Voltage ;
4{ Drive output voltage interrupted

Motor Rotations

Figure 4.18 Coast to Stop

Note: 1. After entering a stop command, the drive will not accept another run command until the time set to L2-
03 (Minimum Baseblock Time) passes.
2. Do not enter another run command until the motor comes to a complete stop. If a run command must be
entered before the motor has fully stopped, use DC Injection or Speed Search functions to slow the
motor or catch the motor before restarting. For details refer to V1000 Technical Manual.

B DC Injection Braking to Stop: b1-03 = 2

DC Injection Braking stops a coasting motor without without regenerative operation. When
the run command is removed, the drive will baseblock (turn off its output) for the minimum
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baseblock time (L2-03). Once the minimum baseblock time has expired, the drive will inject
DC current into the motor windings to lock the motor shaft. The stopping time will be
reduced as compared to coast to stop. The level of DC Injection current is set by parameter
b2-02 (default = 50%). The time for DC Injection Braking is determined by the value set to
b2-04 and by the output frequency at the time the run command is removed.

Note: DC Injection braking cannot be selected as a stopping method in PM Open Loop Vector Control.

Run Command
on oFF

Output Frequency

C Injction Braking

Motor Speed

DG Infcton Braking Time:

b2.04x

5204
Outut equency when

10% 100%
(Max Output Frequency)

Figure 4.19 DC Injection Braking Stop
*See Figure 4.18

Note: Extend baseblock time (L2-03) if overcurrent (OC) occurs on stop command input.

B Coast to Stop with Timer: Ignoring a Run Command Input within the
Deceleration Time: b1-03 =3

When b1-03 = 3, a stop command interrupts drive output and the motor coasts to stop. The

drive will not accept the next run command until time “t” has passed. Time “t” is determined

by the output frequency at the moment the stop command was entered and the deceleration

time set to the drive according to Figure 4.20.
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Run Command
ON OFF ‘ ON ‘ OFF ON

Output Frequency

Drive output voltage interrupted

Operation Wait Time t

Operation wait time ¢

Deceleration time
(C1-02, etc.)

Minimum -
Baseblock Time utput frequency when

(L2-03) stop command was entered

Minimum Output Frequency 100%
(Max Output Frequency)

Figure 4.20 Coast to Stop with Timer

@ Acceleration/Deceleration: C1-01 to C1-11

C1-01 (Acceleration Time 1) sets the time to accelerate from 0 to the maximum output
frequency (E1-04). C1-02 (Deceleration Time 1) sets the time to decelerate from maximum
output frequency to 0.

L Setting
No. Parameter Name Description Range Default
C1-01 . . Sets the time to accelerate from 0 to 100% (maximum
Acceleration Time 1 0.0 to
<I> output frequency). .
cl02 Sets the time to decelerate from 100% (maxi 600001 100s
- Deceleration Time 1 ets the time to decelerate from 0 (maximum <>
<I> output frequency) to 0%.
. Sets the setting resolution of C1-01 toC1-09.
C1-10 g\:;ie! D[jflft':'me 0:0.01 s (0.00 to 600.00 s) 0,1 !
2 1: 0.1 5 (0.0 to 6000.0 s)

<1> The parameter can be changed during run.
<2> The setting range for the acceleration and deceleration times is determined by C1-10 (Accel/Decel Time Setting
Units). For example, if the time is set in units of 0.01 s (C1-10 = 0), the setting range becomes 0.00 to 600.00 s

WARNING! Sudden Movement Hazard. Rapid deceleration may cause the drive to fault on an overvoltage
condition, resulting in death or serious injury due to an uncontrolled motor state. Set an acceptable
deceleration time in parameter C1-09 when using the Fast-stop feature.

B Accel/Decel Time Setting Units

Set the units for the acceleration and deceleration times using parameter C1-10 (default = 1).
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Setting Description
0 Time is set in units of 0.01 s, making the setting range 0.00 to 600.00 seconds.
1 Time is set in units of 0.1 s, making the setting range 0.0 to 6000.0 seconds.

m Switching Accel/Decel Times with Digital Input Terminals

Up to four different acceleration / deceleration times can be selected using any two digital

input terminals S1 through S7.
Program two parameters H1-01 through H1-07 to “07” (Accel/Decel Time 1) and “1A”
(Accel/Decel Time 2). The combination of these two inputs activates the acceleration/
deceleration times as shown below. As the contacts of the terminals open and close, the
following acceleration and deceleration time combinations are possible:
Accﬂ{ll?acél;r i7me 1 Acc:!llPDeEeI:'l;i?e 2 Acceleration Time Deceleration Time
Open (not selected) Open (not selected) Cl1-01 C1-02
Closed Open (not selected) C1-03 C1-04
Open (not selected) Closed C1-05 C1-06
Closed Closed C1-07 C1-08

B Automatically Switching Acceleration/Deceleration Times

The drive can automatically switch between acceleration and deceleration times.

When the output frequency reaches the value set to C1-11, the drive will switch acceleration
and deceleration times as shown in the figure below. Setting C1-11 to 0.0 Hz disables this

function.

Accel/Decel Time
Switch Frequency

Output Frequency

- g
C1-07
setting

c1-01
setting

When the output frequency = C1-11, drive uses Accel/Decel Time 1 (C1-01,-02)
When the output frequency < C1-11, drive uses Accel/Decel Time 2 (C1-07, -08)

Figure 4.21 Accel/Decel Time Switching Frequency

' c102 c1-08

setting setting
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B Using S-Curve Characteristics during Acceleration/Deceleration

Using S-curve characteristics to smooth acceleration and deceleration minimizes abrupt
shock to the load. Set S-curve characteristic time during acceleration/deceleration at start
and acceleration/deceleration at stop.
Note: 1. Setting S-curve characteristics will lengthen accel/decel times as follows:
Accel Time = Selected Accel Time + (C2-01 + C2-02)/2

Decel Time = Selected Decel Time + (C2-03 + C2-04)/2
2. Set longer S-curve times using PM Open Loop Vector Control.

Setting Example

Figure 4.22 illustrates S-curve characteristics switching between forward and reverse.

Forward Run ﬁ4|

Command

Reverse Run
Command

|
|
|
L
T
|
|
|
|
|
|
|
1

IQutput =
requency -, oy

Cag2  C2-03
Figure 4.22 S-Curve Characteristics

€ Drive Duty Mode and Carrier Frequency Selection:
C6-01 and C6-02

B Drive Duty Mode Selection: C6-01

The drive has two different duty modes from which to select based on the load
characteristics. The drive rated current, overload capacity, carrier frequency, and maximum
output frequency will change depending upon the duty mode selection. Use parameter C6-01
(Duty Cycle) to select Heavy Duty (HD) or Normal Duty (ND) for the application. The
factory setting is ND. Refer to Specifications on page 291 for details about the rated current.

HD and ND Mode Selections

Mode HD Rating ND Duty Rating
C6-01 0 1
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Mode HD Rating ND Duty Rating
o Overload
150 % i 120 % Overload
R : 100 % Rated Load
100 % ated Load o
Characteristics
0 Motor Speed 100 % 0 Motor Speed 100%
Use HD Rating is designed applications Use ND Rating for applications in which the
Application requiring a high overload tolerance with torque requirements drop along with the
PP constant load torque. Such applications speed. Examples include fans or pumps where
include extruders, conveyors and cranes. a high overload tolerance is not required.
Overload capability | 100% continuous, 150% of drive rated 100% continuous, 120% of drive rated current
(OL2) current for 60 s for 60 s
L3-02 Stall
Prevention during 150% 120%
Acceleration
L3-06 Stall
Prevention during 150% 120%
Run

Note: By selecting HD/ND motor parameters E2 and E4 are changed to values for the maximum
applicable motors.

B Carrier Frequency Selection: C6-02
Fixed Carrier Frequencies
The carrier frequency can be set using parameter C6-02 as shown in table below.

Parameter Name Description Setting Range Default

2.0 kHz
5.0 kHz
8.0 kHz
10.0 kHz
12.5 kHz depends on
15.0 kHz 1toF drive size
Swing PWM1
: Swing PWM2
: Swing PWM3
A: Swing PWM4

Carrier

C6-02
frequency

R BB A e

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

Note: Settings 7 through A for parameter C6-02 use a Swing PWM equivalent to a 2 kHz audible
noise. This function turns the motor noise into a less obtrusive white noise.
Note: The upper limit for the carrier frequency is determined by drive capacity.
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Precautions when setting parameter C6-02:

Symptom Remedy

Speed and torque are unstable at low speeds.

Noise from the drive is affecting peripheral devices.

- - Lower the carrier frequency.
Excessive leakage current from the drive.

Wiring between the drive and motor is too long. <7>

Motor acoustic noise is too loud. Increase the carrier frequency or use Swing PWM.

<1> The carrier frequency may need to be lowered if the motor cable is too long. Refer to the table below.

Wiring Distance Up to 50 m Up to 100 m Greater than 100 m
C6-02 (Carrier Frequency Selection)| 1to A (15kHz) | 1to2,7to A (5kHz) 1,7to A (2 kHz)

Note: When using PM Open Loop Vector control with long cable lengths, set the carrier freqency to 2
kHz (C6-02 = “1). Use V/f control if the motor cable exceeds 100 m.

User Defined and Variable Carrier Frequency
Set parameter C6-02 to “F” to set carrier frequency values between fixed values.
In Open Loop Vector and PM motor control the desired value can be set in parameter C6-03.

In V/f control the carrier frequency can be set up to change linearly with the output
frequency. In this case the upper and lower limits for the carrier frequency and the carrier
frequency proportional gain (C6-03, C6-04, C6-05) have to be set up like shown
Figure 4.23.
Note: Set both C6-03 and C6-04 to the same value or set C6-05 to 0 to keep the carrier frequency at a
constant level. C6-03 sets the Carrier frequency upper limit.

Carrier Frequency

C6-03

Output Frequency
C6-04 x (C6-05) x K

Output Frequenc)
E1-04 put Frequency

Maximum Output Frequency
* The value of coefficient K is determined by the value of C6-03.
C6-03 = 10.0 kHz : K=3
10.0 kHz > C6-03 = 5.0 kHz : K=2
5.0 kHz > C6-03 : K=1

Figure 4.23 Carrier Frequency Changes Relative to Output Frequency

Note: For Open Loop Vector Mode, A1-02 =2 and OLV for PM the carrier frequency is fixed to a
value set by C6-02 or C6-03 if C6-02 is set to F (programmable).
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Carrier Frequency Setting Error (oPE11)

A carrier frequency setup error (oPE11) will occur when carrier frequency gain (C6-05) is
greater than 6 and C6-03 < C6-04.

Note: Refer to Troubleshooting without Fault Display on page 228 for information on operator errors
(oPE).

B Carrrier Frequency and Drive Overload Current Level

With C6-01 set to 1, the carrier frequency setting defines drive output current level.

Table 4.19 Current Derating by Carrier Frequency Setting

Single-Phase 200 V Three-Phase 200 V Three-Phase 400 V
Carrier Output Carrier Output Carrier | Output
Model Model Model
-, \|Frequency| Current -, \|Frequency| Current - \|Frequency| Current
(Capacity) (ﬂHz) y A (Capacity) (ﬂHz) y A (Capacity) ((I](Hz) y (A)
BO0001 2 12 2000001 2 12
0.2 kW/ 10 0.8 0.2 kW/ 10 0.8
0.1 kW s 06 0.1 kW s 06
BOI0002 2 19| 200002 2 19| 400001 2 12
0.4 kW/ 10 1.6 0.4 kW/ 10 1.6 0.4 kW/ 8 12
02 kW 15 13 02kW 15 13 02kW 15 0.7
BO0003 2 33 | 200004 2 33 | 400002 2 21
0.75kW/0.4 10 30 [0.75kW/0.4 10 30 |0.75kw/0.4 8 18
kW 15 24 kW 15 24 kW 15 1.1
BCI0006 2 6.0 400004 2 4.1
1.5kW/0.75 10 5.0 1.5kW/0.75 8 34
kw 15 4.0 kw 15 20
2000006 2 60
1.1 kW/ 10 5.0
0.75W s m
2000008 2 80
1.5 kW/ 8 6.9
LTkW 15 55
BOI00010 2 96| 200010 2 %6 | 400005 2 >4
22 kW/ 8 8.0 22kW/ 8 8.0 22kW/ 8 48
L5W 15 6.4 1.5W 15 6.4 1.5W 15 2.9
BO0012 2 120 | 200012 2 120 | 400007 2 69
3.0 kW/ 8 11.0 3.0 kW/ 8 1.0 | 3.0kW/ 8 5.5
22kW 15 8.8 22kW 15 8.8 22kW 15 33
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Single-Phase 200 V Three-Phase 200 V Three-Phase 400 V
Carrier Output Carrier Output Carrier | Output
Model Model Model

7 Frequency| Current :.+|Frequency| Current i |Frequency| Current

(Capacity) (ﬂ:z) y u( A) (Capacity) (ﬁ:z) Yy u( A) (Capacity) (E:Iz) Yy u( A)

2000018 2 175 | 400009 2 88

3.7kW/ 8 14.0 3.7kW/ 8 72

3.0w 15 112 3.0kW 15 43

2000020 2 196 | 400011 2 1.1

5.5kW/ 8 17.5 5.5kW/ 8 9.2

4.0 kW 15 14.0 4.0 kW 15 5.5

€ Drive Input Voltage Setting: E1-01

Set E1-01 according to the power supply voltage. This setting serves as a base value for
certain drive protective functions.

NOTICE: Set drive input voltage (not motor voltage) in parameter E1-01 for proper function of the protective
features of the drive. Failure to comply could result in improper drive operation. Set parameter E1-01 to
match the input voltage of the drive.

Parameter | Name Description Setting Range Default

Set to the nominal voltage of the incoming line. Sets

Input the maximum and base voltage used by preset V/f .

E1-01 | Voltage | patterns (E1-03), and adjusts the levels of drive 200V Class: 1350 255 |3y
. ] . 400 V Class: 310 to 510

Setting | protective features (e.g., overvoltage, braking

resistor level, stall prevention, etc.).

B Input Voltage Setting Value: E1-01

The input voltage level determines the overvoltage detection level and the operation level of
the braking transistor as shown in the table below.

(Approximate Values)
Setting Value Braking . Voltage Level
Voltage of Detgt\:iion lransistoy UV Detection Level Deilst;{fadgsc (e @
E1-01 Level Operation during KEB Suppression,
Level 9 Stall Prevention
200V . 190 V
Class all settings 410V 394V (single-phase=160 V) 240V 370V
400V | setting=>400V | 820V 788 V 380V 480V 740 V
Class setting < 400V 740 V 708 V 350V 440 V 660 V

Note: This data is for an internal dynamic braking resistor of 0.1 to 18.5 kW. For larger units, see
“Dynamic Braking Resistor Unit for VARISPEED-600 Series, TOBPC72060000”
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€ V/f Pattern Selection: E1-03

Parameter E1-03 is only available when using V/f Control. It allows the user to set the
required V/f pattern and drive output voltage. When running a high-speed or special-purpose
motor, this function fine tunes the amount of torque required for the load. Select the V/f
pattern from 15 fixed V/f patterns or 1 user-programmable V/f pattern.

i Settin:
No. Parameter Name Description Ran gg Default
. 0 to E: Select from 15 preset V/f patterns.
E1-03 | V/f Pattern Selection F: Custom V/f pattern (allows use of E1-04 through E1-10). OtF F
B Setting Instructions for Setting a V/f Pattern
1. Set the input voltage for the drive. Refer to Drive Input Voltage Setting: E1-01 on
page 138.
2. Select one of the two following V/f patterns:
* *Select one of the 15 preset V/f patterns (setting = 0 through E)
« **Select the Custom V/f pattern (setting = F)
3. Incase of * the following parameters are automatically set.

In case of **, the following parameters are adjustable.
E1-04 (Max Output Frequency), E1-05 (Max Voltage), E1-06 (Base Frequency), E1-
07 (Mid Output Frequency), E1-08 (Mid Output Frequency Voltage), E1-09 (Min

Output Frequency), E1-10 (Min Output Frequency Voltage)

Output Voltage (V)

E1-09 E1-07 E1-06 E1-11 E1-04

Frequency (Hz)

Figure 4.24 V/f Pattern

B Selecting a Preset V/f Pattern

There are two types of V/f patterns: a method to select one of the 15 presets (set value: 0 to
E) and a method to select arbitraty V/f pattern (set value: F). Refer to Table 4.20.

No. Parameter Name No. Parameter Name
E1-04 | Maximum Output Frequency (FMAX) E1-08 | Mid Output Frequency Voltage (VC)
E1-05 Maximum Voltage (VMAX) E1-09 Minimum Output Frequency (FMIN)
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No. Parameter Name No. Parameter Name
E1-06 Base Frequency (FA) E1-10 Minimum Output Frequency Voltage (VMIN)
E1-07 Mid Output Frequency (FB)
Note: The default setting for the V/f pattern is for a custom V/f pattern (E1-03 = F).
Table 4.20 V/f Patterns
Setting Specification Characteristic Application
0 50 Hz
1(F) 60 Hz For general purpose applications, torque
- Constant torque | remains constant regardless of speed
2 60 Hz (with 50 Hz base) changes.
3 72 Hz (with 60 Hz base)
4 50 Hz, Heavy Duty 3
5 50 Hz, Heavy Duty 2 Reduced or For applica_lions where torque changes with
variable torque the speed like fans, pumps, and others that
6 60 Hz, Heavy Duty 3 q require reduced torque relative to the load.
7 60 Hz, Heavy Duty 2
8 50 Hz, mid starting torque
9 50 Hz, high starting torque . High starting should bg selected only when:
» Wiring between the drive and motor exceeds
. . 150 m
. . High starting . . .
A 60 Hz, mid starting torque torque « Large amount of starting torque is required
qu * AC reactor is installed
« motor exceeds the largest motor
ded for that dri sed
B 60 Hz, high starting torque recommended for fhat drive use
C 90 Hz (with 60 Hz base)
When operating at speeds greater than 60 Hz
D 120 Hz (with 60 Hz base) Constant output | motor requires constant voltage. Above 60
Hz, motor operates in constant power range.
E 180 Hz (with 60 Hz base)

V/f Pattern Characteristics

These graphs apply to 200 V class drives; double the values for 400 V class drives.

» Constant Torque Characteristics, Settings 0 through 3

[ setting=0 | 50Hz | Setting=1

| 60Hz

| Setting =2 |

60Hz | Setting=3 | 72Hz
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2 200
=S - :
2 2 0
g 9 :
o 51 H
> = '
g s
0 1325 56 0153 60 0153 50 60 0153 60 72
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
* Reduced Torque Characteristics, Settings 4 through 7
Setting = 4 | 50 Hz Setting = 5 | 50 Hz Setting = 6 | 60 Hz Setting = 7 60 Hz
200 p----mmmmeee e p | 200 p----eeceieiceaao ]
s z z
) 1 1
g : .
A 1N s f
9f- ] - o 1
013 25 50 013 25 50 015 30 60 015 30 60

Frequency (Hz)

Frequency (Hz)

Frequency (Hz)

Frequency (Hz)
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* High Starting Torque Characteristics, Settings 8 through B

Frequency (Hz)

Frequency (Hz)

Frequency (Hz)

Setting=8 | 50 Hz Setting=9 | 50 Hz Setting=A | 60 Hz Setting = B 60 Hz
200 7010 PSR [P~ 0 [0 B IR0 [0
S -
g >
3 > 24 |- .
S 19}~ 3 :
> 15l- g
12 - ) i E
0 1325 50 0 1325 50 015 3 60 015 3 60

- Frequency (Hz)

Frequency (Hz)

* Constant Output Characteristics, Settings C through F
Setting=C | 90 Hz Setting=D | 120Hz | Setting=E | 180 Hz
0 01 [ . | 200
s S :
) R e 1
g - E
2 16 : / A CRTY :
12 : : L e ]
0153 60 90 0153 601200 0153 60180

Frequency (Hz)

Frequency (Hz)

Note:
over excitation).

Setting an improper V/f pattern may result in reduced motor torque or increased current (due to

€ Motor Parameters: E2-01 through E2-12
(Manually Entering Parameter Settings)

In Open Loop Vector Control, motor parameters are set automatically during the Auto-
Tuning process. Manually set motor parameters if Auto-Tuning cannot be performed. Refer
to Auto-Tuning on page 153 for more information. Refer to E: Motor Parameters on
page 330 fir a list of motor parameters E2-01 to E2-12.

B Setting Motor Parameters Manually

The following table provides instructions on how to set motor parameters. Refer to the motor
data sheet for the correct motor data.
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No. Parameter Name Setting Method

E2-01 | Motor Rated Current Sets the motor nameplate full load current in amperes (A).

Calculate and set the motor rated slip based on the rated speed described on
. the motor nameplate.

E2-02 | Motor Rated Slip Motor rated slip = Motor rated frequency [Hz] - Rated speed [r/min] x No. of
motor poles / 120.

Set motor no-load current at rated voltage and rated frequency.

E2-03 | Motor No-Load Current Contact the mqtor manufacturer to get the no-load current. This information is
not usually written on the motor nameplate.

The default no-load current is for a Yaskawa 4-pole motor.

E2-04 | Number of Motor Poles Displayed qnly when OLV control mode is selected. Set the number of motor
poles described on the motor nameplate.

This value is automatically set during Auto-tuning. When regular Auto-
Tuning is not possible, contact the motor manufacturer to find out the
. . resistance between lines (T-lead to T-lead). If using the Motor Test Report,
Motor Line-to-Line . .

E2-05 Resistance calculate resistance between lines as follows:

E-Type Insulation: Test Report value for line resistance at 75 °C at 0.92 ohms

B-Type Insulation: Test Report value for line resistance at 75 °C at 0.92 ohms

F-Type Insulation: Test Report value for line resistance at 115 °C at 0.87 ohms

Set the amount of voltage drop due to motor leakage inductance at base

frequency and motor rated current. This value should be set when using a high-
Motor Leakage .

E2-06 Inductance speed motor or another type of motor that has a relatively small amount of
inductance. Contact the motor manufacturer to get the motor leakage
inductance, as this information is not usually written on the motor nameplate.

E2-07 | Motor Iron-Core . . . . . .

> Saturation Coefficient 1 This value is automatically set during rotational Auto-Tuning.
E2-08 | Motor Iron-Core . . . . . .
<> Saturation Coefficient 2 This value is automatically set during rotational Auto-Tuning.
Displayed only when using Open Loop Vector Control. It is not necessary to
set this parameter, but it may require adjustment under the following
circumstances:

E2-09 | Motor Mechanical Loss | Large amount of torque loss relative to motor bearings
Fan and pump type applications with a large amount of torque loss
The amount of mechanical loss will be reflected in the amount of torque
compensation.

E2-10 Motor Iron Loss for Displayed only when using V/f Control. Increase the motor iron loss in watts

Torque Compensation in order to increase the accuracy of torque compensation.

E2-11 | Motor Rated Output Set§ the motor raFed power in kilowatts (kW). This value is automatically set
during Auto-Tuning in units of 0.01.

E2-12 | Motor Iron-Core Set to the motor iron saturation coefficient at 130% of magnetic flux. This

<I> Saturation Coefficient 3 | value is automatically set during rotational Auto-Tuning.

<1> Parameters E2-07 through E2-08 and E2-12 may be difficult to set manually. If Auto-Tuning is not possible,
simply leave these settings at the default values.
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€ Digital Outputs H2-01 to H2-03

Parameters H2-01, H2-02 and H2-03 assign functions to digital output terminals MA, MB,
MC, P1, and P2. Set these parameters as required by the application. Default values are
listed below.

NOTICE: Do not assign a function that repeats ON/OFF frequently to terminals MA and MB. Failure to
comply will reduce the relay contact lifetime. The expected number of relay contact switching times is
normally 200,000 times (current 1 A, resistance load).

No. Parameter Name Default
H2-01 Terminal MA, MB and MC Function Selection (relay) E: Fault
H2-02 Terminal P1 Function Selection (open-collector) 0: During Run
H2-03 Terminal P2 Function Selection (open-collector) 2: Speed Agree 1

Note: The setting range for H2-01 through H2-03 is 0 to 14D. Refer to Parameter List on page 309 for
more information.

Multi-Function Contact Outputs
250 Vac, 10mA-1A

30 Vdc, 10mA-1A

(standard default setting)

MA| Fault
«—

MB
Fault
«—

Multi-Function Open-collector Outputs
48 VVdc, 50 mA or less
(standard default setting)

[+

P1| During Run (Open-collector 1)
o

p2| Speed Agree (Open-collector 1)
o

PC| Open-collector Common
>

Figure 4.25 Digital Output Connection Diagram

€ Analog Outputs: H4-01 to H4-03

Group U parameters can be used to observe the drive status (operating conditions) through
the LED operator. Analog outputs corresponding to these monitors can be obtained on
analog output terminal AM or Fm when programmed with parameter group H4. Some
Group U monitors are not available as analog outputs.
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H4-01 | (Terminal AM Monitor example, enter “103” for U1-03.

set “000” or “031”.

No. Parameter Name Description
Select the data to output through multi-function analog output terminal AM.
Multi-Function Analog 1 Set the desired monitor parameter to the digits available in UO-OO. For

Selection) When using this terminal as a through terminal or when not using it at all,

. . Sets the voltage level gain of multi-function analog output 1 (terminal AM).
H4-02 | Multi-Function Analog 1 The bias to be added ranges from 0 to +/- 10% when 10 V is assumed to be

<I> (Terminal AM Output Gain) 100%.
H4-03 | Multi-Function Analog 1 Sets tl}e voltage.level bias for tgrmmal AM.
<I> (Terminal AM Bias Setting) The bias added is 0 to £10% with a maximum voltage output of
10 V as 100%.
<1> The parameter can be changed during run.
B Changing Analog Output Settings
The following example illustrates how to program analog output terminal FM to generate a
signal proportional to drive output current (monitor U1-03).
Using H4-01 to Display Monitor Contents
Step Display/Result
1. Turn on the power to the drive. The initial display appears. GRV
2. Press until the Parameter setting menu is displayed. S
. 1Yy
3. Press 0 to enter the Parameter setting menu.
g 510
1V 7
4. Press and to select H4-01. m
5. Press to display the value currently set to H4-01 AL
vy
6. Press - and to set the output current (103).
= P E]
7. Save the setting by pressing -1 . E
ENTER
. . . 1V
8. The display automatically returns to the parameter setting menu. m
145
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Step Display/Result
9. Pressthe Bo0ell key until back at the Top Screen. = DRV
Adjusting the Analog Output Terminal Voltage with H4-02 and H4-03
Note: This example continues from Step 3 in the previous example.
Step Display/Result
. vy
1. Select H4-02 or H4-03 by pressing the and keys. = —
&
Press the % key while the drive is stopped and the following l'__!' ! /_-:' :'__/ 'r_‘/
2. voltage is output for adjustment: output voltage = (10 V x Output =
Gain (H4-02) + Output Bias (H4-03). Using this output, adjust
output gain (H4-02) and output bias (H4-03).
Output Voltage
. 10
Gain x 7~V .
£ 1 .-
%) 00
10V
Bias x 05V
(%) Monitor
ov Contents
0% 100%

Figure 4.26 Adjusting the Monitor Output

€ Motor Protection: L1-01 and L1-02

This section explains how to set motor overload protection.

B Electronic Thermal Motor Protection

The drive has built-in electronic thermal overload protection to detect overload conditions.
This protection meets standards set by UL and cUL for motor thermal overload protection.
The protective feature is activated when the output current rises above the motor rated
current for a specified time. This speed sensitive protective feature interrupts the motor
current to protect the motor wiring and windings in the event of overload, eliminating the
need for an external overload device. When multiple motors are used with a single drive,
separate overload devices are required to properly protect the individual motor branches.

146 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual



4.6 Basic Drive Setup Adjustments

Related Parameters

No. Parl“g:;leeter Description Setting Range Default Setting
o -
Sets the motor nameplate full load current in 23;2;00 76 of drive rated
Motor amperes (A). This set value becorpes the Less than 11 kW: 2 digits | Determined by
E2-01 | Rated reference value for motor protection, torque below the decimal point. | 02-04 and C6-01
Current limit, and torque control. This value is 1 k& or more: 1 (ﬁgit ?
automatically set during Auto-Tuning. below the decimal point.
Sets the motor 2 name plate full load current in
Motor 2 amperes (A). This set value becomes the o . .
E4-01 | Rated reference value for motor protection, torque iortr(e)nztoo 7 of drive rated oDze_t gﬁiﬂf%g%l
Current limit, and torque control. This value is Y
automatically set during Auto-Tuning.
0to4 1
Enables or disables motor thermal overload -
protection (OL1) Use L1-13 (Continuous Electrothermal
Motor 0: Disabled Operation Selection) to select whether
Overload . B electronic thermal value is “held” or “not
L1-01 P . 1: Protection for general purpose motor " ’
rotection | . b tection for inverter motor held” when the power supply is turned off.
Selection 3: Protection for vector motor ‘When connecting several motors to one
4: Protection for PM variable torque motor drive, set “0” (disabled) and install a thermal
relay on each motor.
Sets the electronic thermal overload protection
Motor detection time in the motor overload protection
Overload (OL1) function. .
L1-02 Protection | This setting rarely needs to be changed and 0.1t 3.0 1.0 min
Time should be set in accordance with the overload
tolerance of the motor.
Note: Executing C6-01 (Duty Cycle) changes motor parameters E2 and E4 including motor rated

current to the values of the maximum applicable motor.

Digital Outputs (H2-01 through H2-03)

Setting

Function

Description

1F

Motor Overload
OL1 Alarm Warning (including OH3)

greater.

Closed = When OL1 function is at 90% of its trip point or

Setting Procedure

1.

Note:

2.

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual

rated current.

Set E2-01 (Motor Rated Current) and E4-01 (Motor 2 Rated Current) to the motor

1. Values set for the current become the base current for electronic thermal overload protection.

2. These values are automatically set by performing Auto-Tuning.
3. The E4-01 setting is not needed if not using motor 2.

Set the proper motor protection level to L1-01.
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The ability of the cooling fan to keep an induction motor cool varies by the speed
control range. Protection characteristics of the electronic thermal overload
protection should be set accordingly. Refer to Table 4.21 for motor types and
overload tolerances.

NOTICE: When connecting multiple motors to one drive, disable the electronic overload protection of the
drive (L1-01 = 0) and protect each motor with its own motor thermal overload. Failure to comply could result

in improper drive operation.

NOTICE: Inadequate motor protection could result in damage to the motor. Configure a motor thermal
overload to disconnect main power to the drive when tripped. When using a thermal relay, disable the motor
“07).

protection function (L1-01 =

3.  Set the motor overcurrent alarm warning level.
When H2-01, H2-02, and H2-03 (Terminal MA, MB, and MC Function selection,
Terminal P1 Function Selection, and Terminal P2 Function Selection) are set to 1F
motor overload (OL1 alarm warning), a motor overload alarm is enabled. If the
electronic thermal value exceeds 90% of the overload detection level, the set output
terminal turns on.
Table 4.21 Motor Type and Overload Tolerances
Electrothermal
L1-01 ¥ . Protection
Setting Motor Type Overload Tolerance Cooling Fan Capacity (100% motor
overload)
s ) R Seat = 0k ot
|| 0seconds |\
Operating continuously
mn \ \ General purpose motors are | at less than line power
General- 3 7 \ designed to operate from frequency can trigger
1 purpose motor | / \\ N line power. The most motor overload
(standard o SD‘/CDMMUS \ effective cooling occurs protection (OL1). A
motor) | when running at line power | fault is then output and
1 i ] specifications. the motor will coast to
‘ 7o stop.
D}5 3 WDb 1‘20 167 200
(60Hz)
Speed (%)
! Rated Speed = 100% Sper
60 seconds
100 * .
Inverter Duty i i Motor designed to . .
s \ . Continuous operation
2 motor g i effectively self-cool at
X 2 i between 6 and 50/60 Hz.
(1:10) " ; speeds as low as 6 Hz.
i [ S——
; v
110 ] 01320 1(;‘7 zﬁ
~ [( UHZ,].“
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Electrothermal
L1-01 N . Protection
Setting Motor Type Overload Tolerance Cooling Fan Capacity (100% motor
overload)
BT e s
60 seconds
|
100 H————" . .
3 Vector motor s 0 gz;?;;;?zi:eﬁ:gegge Continuous operation
(1:100) é) | : speeds (0.6 Hz). between 0.6 and 60 Hz.
50L AN
‘ Continuous / : i
01 mmzoi 16712001

A: Typical maximum speed for Yaskawa motor frame number 200LJ and greater
B: Typical maximum speed for Yaskawa motor frame numbers 160MJ — 180LJ
C: Typical maximum speed for Yaskawa motor frame number 132MHJ or less
D: Typical maximum speed for Yaskawa motor frame number 132MJ or less

Notes on Motor Protection
* Motor protection meeting UL and cUL standards is achieved with the motor overload
protection time (L1-02) set to factory default setting. Normally, L1-02 (Motor Overload
Protection Time) does not require setting. If the motor overload tolerance is clear, set the
ovlerload protection time at hot start according to the motor. To detect overload earlier,
decrease the setting.
Note: Figure 4.27 illustrates motor protection operation time characteristics.

Operation Time (minutes) ,

10 [

—— Cold Start

1
04 — Hot Start
0.1 . . X Motor Current (%)

0 100 150 200 E2-01=100%

Figure 4.27 Motor Protection Operation
+ Disable motor protection (L1-01 = 1) when running multiple motors from the same drive.
Attach a thermal relay for each motor to provide overload protection.

» Use L1-13 (Continuous Electrothermal Operation Selection) to select whether the
electrothermal value is “held” or “not held” when power supply is turned off. Default

setting is 1 (Enabled).
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In the case of a general purpose (standard) motor, the cooling capability is reduced at a
low speed. Motor overload protection (OL1) may occur in frequencies lower than motor
rated current. Use an exclusive-use or inverter-duty motor to operate the drive at rated
current at low frequency.

@ Drive Status Monitors: U1-01 to U6-19

Parameter group U displays various data regarding the operating status of the drive.

The following example demonstrates viewing output voltage reference (U1-06).

Step Display/Result

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

2. Press until “Monitor Display” appears. = m

3. Press to enter the Parameter Setting Screen. = TG
. vy
4. Press until U1-06 appears. = T

Press to display the voltage reference. The Output Voltage P
ENTER

Reference appears.

Refer to Parameter List on page 309 for more details about Drive Status Monitors.
Table 4.22 Drive Status Monitors

No. Parameter Name Page No. Parameter Name Page
U1-01| Frequency Reference 376 U3-10| 10th Most Recent Fault 382
U1-02| Output Frequency 376 U3-11 gg‘c“e‘r‘lia}f:j?pm“"“ Time at Most | 54,
U1-03 | Output Current 377 | |us-ag| (pmetive Operation Time at2nd. |- 35
U1-04| Control Mode 377 U3-13 &i“;“&igg’:;ﬁ“on Time at 3rd 382
U1-05| Motor Speed 377 | |us-1a| umeative Operation Time at 4th 382
U1-06| Output Voltage Reference 377 | |us-1s ]\CA‘;’;“:{‘;:] :)]f’::ﬁ“"“ Time at Sth 382
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No. Parameter Name Page No. Parameter Name Page
Cumulative Operation Time at 6th
U1-07| DC Bus Voltage 377 U3-16 Most Recent Fault 382
Cumulative Operation Time at 7th
U1-08| Output Power 377 U3-17 Most Recent Fault 382
Cumulative Operation Time at 8th
U1-09| Torque Reference 377 U3-18 Most Recent Fault 383
: Cumulative Operation Time at 9th
U1-10| Input Terminal Status 378 U3-19 Most Recent Fault 383
. Cumulative Operation Time at 10th
Ul-11 | Output Terminal Status 378 U3-20 Most Recent Fault 383
Ul-12| Drive Status 379 U4-01| Accumulated Operation Time 383
U1-13| Terminal Al Input Voltage 379 U4-02 | Number of Run Commands 383
Ul-14| Terminal A2 Input Voltage 379 U4-03 | Cooling Fan Operation Time 383
U1-16| Output Frequency after SoftStart 379 U4-05| Capacitor Maintenance 383
U1-18| oPE Fault 379 U4-07| IGBT Maintenance 383
U1-19| MEMOBUS/Modbus Error Code 380 U4-09| LED Check 384
U1-24| Input Pulse Monitor 380 U4-10| kWH, Lower 4 Digits 384
U1-25| Software Number (Flash) 380 U4-11 | kWH, Upper 5 Digits 384
U1-26| Software Number (ROM) 380 U4-13 | Peak Hold Current 384
U2-01| Current Fault 380 U4-14| Peak Hold Output Frequency 384
U2-02| Previous Fault 380 U4-16 | Motor Overload Estimate (OL1) 384
U2-03 | Frequency Reference at Previous Fault| 380 U4-18| Frequency Reference Selection Results| 384
U2-04 | Output Frequency at Previous Fault 380 U4-19 Ereq. Ref: frqm MEMOBUS/Modbus 384
ommunications
U2-05| Output Current at Previous Fault 380 U4-20| Option Frequency Reference 384
U2-06 | Motor Speed at Previous Fault 381 U4-21| Run Command Selection Results 385
U2-07| Output Voltage at Previous Fault 381 U4-22| MEMOBUS/Modbus Comm. Ref. 385
U2-08 | DC Bus Voltage at Previous Fault 381 U4-23 | Option Card Reference 385
U2-09| Output Power at Previous Fault 381 U5-01| PID Feedback 386
U2-10| Torque Reference at Previous Fault 381 U5-02| PID Input (feedback) 386
U2-11 | Input Terminal Status at Previous Fault| 387 US5-03 | PID Output 386
U2-12| Output Terminal Status at Prev. Fault 381 U5-04| PID Setpoint 386
U2-13 | Drive Operation Status at Pre. Fault 381 U6-01 | Torque Reference (Internal) 386
Cumulative Operation Time at
U2-14 Previous Fault 381 U6-02 | Motor Secondary Current (Iq) 386
U2-15 Soft S tarter Speed Reference at 381 U6-03 | Motor Excitation Current (1d) 386
Previous Fault
. . Output of speed control (ASR) (for
U2-16 | Motor g-Axis Current at Previous Fault| 381 U6-04 Simple V/f PG) 386
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No. Parameter Name Page No. Parameter Name Page
U2-17| Motor d-Axis Current at Previous Fault| 381 U6-05 | Output voltage reference (Vq) 386
U3-01 | Most Recent Fault 381 U6-06 | Output Voltage Reference (Vd) 386
U3-02 | 2nd Most Recent Fault 381 U6-07 | g-axis ACR Output 386
U3-03 | 3rd Most Recent Fault 381 U6-08 | d-Axis ACR Output 386
U3-04| 4th Most Recent Fault 381 Us-17 | Eneray Savings Coefficient 386

Calculation Value
U3-05| 5th Most Recent Fault 382 U6-18 | PID Differential Feedback 386
U3-06 | 6th Most Recent Fault 382 U6-19| PID Adjusted Feedback 386
U3-07| 7th Most Recent Fault 382 U6-20| Frequency Ref. Bias (Up/Down 2) 386
U3-08 | 8th Most Recent Fault 382 U6-21 | Offset Frequency 387
U3-09 | 9th Most Recent Fault 382 88[] Custom Monitors for DriveWorksEZ 387
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4.7 Test Run

€ Powering Up the Drive and Operation Status Display

m Powering Up the Drive

Review the following checklist before turning the power on.

Item to Check

Description

Ensure the power supply voltage is correct:

200 V class: single-phase 200 to 240 Vac 50/60 Hz
200 V class: 3-phase 200 to 240 Vac 50/60 Hz

400 V class: 3-phase 380 to 480 Vac 50/60 Hz

Power supply voltage

Properly wire the power supply input terminals (R/L1, S/L2, T/L3).
(for single-phase 200 V class models, wire only R/L1 and S/L2)

Check for proper grounding of drive and motor.

and motor terminals and W.

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

Control circuit terminals| Check control circuit terminal connections.

Drive control terminal
status

Open all control circuit terminals (off).

Status of the load and
connected machinery

Uncouple the motor from the load.

B Status Display

When the power supply to the drive is turned on, the LED operator lights will appear as

follows:
No. Name Description
Normal . . .
Operation The data display area displays the frequency reference. flashes.
Data displayed varies by the type of fault. Refer to Fault Displays,
Fault T Causes, and Possible Solutions on page 187 for more information
Main circuit low voltage (ex) and corrective action. and are lit.

€ Auto-Tuning

Auto-Tuning automatically sets and tunes parameters required for motor operation.
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B Types of Auto-Tuning

There are three types of Auto-Tuning. Refer to Auto-Tuning Selection on page 155 to select
the best type of Auto-Tuning for the application.

Type Setting Application Conditions and Benefits Control Mode
Rotational :siun}es t_he motor can rotate during the
Auto-Tuning for | T1-01=3 ulo-tuning process .| V/fControl
V/f Control Improves tf)rque compensation, slip compensation,
energy savings, and speed search performance
Rotational Assumes the motor can rotate during the
Auto-Tuning for T1-01=0 Auto-Tuning process Open Loop Vector Control
OLYV Control Achieves high-performance motor control
Stationary Auto-
Tuning for V/f For use when the motor cable exceeds 50 m
and OLV T1-01 =2 The motor cable length has been modified after V/f Control,
Control Line-to- Auto-Tuning has been previously performed Open Loop Vector Control
Line Resistance When motor capacity and drive capacity differ
Only

Note:

154

Auto-Tuning cannot be performed on permanent magnet motors (IPM, SPM, etc.).
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B Auto-Tuning Selection

( START D

Select the Motor Control Mode A1-02

A Vg AV A4
V/f Control Open Loop Vector PM Open Loop Vector Control
A1-02=0 A1-02 =2 A1-02=5
v : :
| Select a V/f pattern | H Veeesssnsnees

E1-03

v

Can the load be connected load
expected to be less

than 30% of the motor,

Will the application :
allow motor rotation disconnected from

for Auto-Tuning? the motor? rating? §
NOTICE: Auto-Tuning with 3
Is the cable a connected load is possible, .
between the motor but may result in less than N
and drive longer optimum performance. .
than 50 m? H :
V/f Rotational . .
Auto-Tuming . :
(T101=3) __\ :
- A”/;"sz;//om/ Select V/f Control :
Stationary Auto-Tuning (ﬂzzlgjg Mode (AT'OZ =0
* | for Terminal Resistance Only for the drive. :
: (T101=2) Note: Manually set parameters :
. \:/ \:/ when OLV control is needed. @
> ( Run the motor without the load. ) <

[ Connect the load and run the motor. ]

AV 4
[ Verify system operates as required. ]
\V 4
( Auto-Tuning finished. )
Figure 4.28
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B Before Auto-Tuning the Drive
Check the items below before Auto-Tuning the drive:

Basic Auto-Tuning Preparations

 Auto-Tuning automatically determines the electrical characteristics of the motor. This is
fundamentally different from other types of Auto-Tuning features used in servo systems.
Before auto-tuning, be sure the input supply voltage equals or exceeds the motor rated
voltage. Performance can be enhanced by using a motor with a base voltage that is 20 V
(40 V for 400 V class models) lower than the input supply voltage. This may be of special
importance when operating the motor above 90% of base speed, where high torque
precision is required.

* Auto-Tuning is not possible with permanent magnet motors.

To cancel Auto-Tuning, press the STOP key on the LED operator.

The next table describes digital input and output terminal status during Auto-Tuning.

Auto-Tuning Type Digital Input Digital Output
Auto-Tuning for Energy Savings in V/f Control| Not available | Works the same during normal operation
Rotational-Type Auto-Tuning Not available | Works the same during normal operation
Auto-Tuning for Resistance between Lines Not available | Maintains the status at the start of Auto-Tuning

WARNING! When Auto-Tuning a motor that is used on an application in conjunction with a brake, take
special precaution to insure the brake stays applied. Auto-Tuning activates the drive multi-function outputs
per the table below. Therefore, a brake may be released while the motor is uncoupled from the load,
resulting in an unsafe condition. Proper precautions must therefore be taken prior to performing Auto-
Tuning.

Note: It is recommended that Rotational Auto-Tuning be performed with the load disconnected.
Failure to comply could result in improper drive operation. If rotational Auto-Tuning is
performed for a motor coupled to a load, the motor constants will be inaccurate and the motor
may exhibit abnormal operation. Disconnect or decouple the motor from the load.

Rotational Auto-Tuning for V/f Control

* Motor rotates during Auto-Tuning.

* Sets parameters required for torque compensation, slip compensation, energy savings, and
speed search.

* Available only when the drive is set for V/f Control.

* Required to perform Estimation-Type Speed Search when using V/f Control.

Rotational Auto-Tuning for Open Loop Vector Control

Used only when in Open Loop Vector Control.

Perform only with the motor uncoupled from the load for applications requiring high

performance over a wide speed range.

Disconnect the load before Auto-Tuning the drive and motor. Performing Rotational

Auto-Tuning with the load connected will set motor parameters incorrectly, and also be

dangerous because irregular motor rotation will occur.

It is possible to perform Rotational Auto-Tuning with a connected load if the load is less

than 30% of the rated load.

* Ensure a motor-mounted brake is fully released.
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* Connected machinery should not produce enough power to rotate the motor.

Stationary Auto-Tuning for Terminal Resistance Only

+ If the motor cable lead length has been significantly modified after Auto-Tuning has
already been performed, perform Stationary Auto-Tuning with the new cables.

* Perform when using motor cables longer than 50 m with V/f Control.

WARNING! Electrical Shock Hazard. When executing stationary Auto-Tuning for line-to-line resistance only,
the motor does not rotate, however, power is applied. Do not touch the motor until Auto-Tuning is completed.

Failure to comply may result in injury from electrical shock.

Note: When auto-tuning a motor that is used on an application in conjunction with a brake, take special
precaution to ensure the brake stays applied.

B Auto-Tuning Fault Codes

Calculation of abnormal measurements or pressing before completion will
interrupt Auto-Tuning.

Refer to Auto-Tuning Errors on page 186 for more information.

A B
A\Y7, « VY »
N
o o C_ _nJ ‘ﬁm
[N ERNENE DR/ Four I [

A - Normal Auto-Tuning Display B - Auto-Tuning Interrupted

Figure 4.29 Auto-Tuning Interruption Display

B Performing Auto-Tuning
The following example illustrates how to perform Rotational Auto-Tuning.

Note: The following example is shown with the drive in Open Loop Vector Control
(A1-02=2).
Selecting the Type of Auto-Tuning

Step Display/Result
1. Turn on the power to the drive. The initial display appears. = DRV
. . AlV7y,
2. Press the - key until the Auto-Tuning screen appears. = ==
]
. . vy
3. Press to begin setting parameters. =
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Step Display/Result
. vy
4. Press to display the value for T1-01. g
ENTER o
.. . vy
5. Press % to select the digit to edit.
R LC
6. Press and set the drive to perform Rotational Auto-Tuning '
(00). Ly
7. Save the setting by pressing EE . m
NTER
. . . VY7,
8. The display automatically returns to the screen shown in Step 3. m
9. Pressthe Bo0ell key until back at the Top Screen.

DRV

Enter Data from the Motor Nameplate

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

Note: These instructions continue from Step 7 in Selecting the Type of Auto-Tuning.

Step Display/Result
P h T1-02 —
. t t t tput 1 -02. e
1 Tess 0 access the motor output power parameter e
) ) wy
2. Press to view the default setting. ’;_7[_-}/_-’, ,_//:’,
3. Press % to select the digit to edit.
4 Press and enter “0.2.” Enter value based on motor
nameplate data.
5. Press to save the setting.
. . . IRAAAAAYSS
6. The display automatically returns to the screen shown in Step 1.
[
158 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual




4.7 Test Run

Step

Display/Result

Repeat Steps 1 through 5 to set the following parameters:T1-03,
Motor Rated Voltage T1-04, Motor Rated CurrentT1-05, Motor Base
FrequencyT1-06, Motor Poles;

T1-07, Motor Base Frequency

A\VYYYYYVy,

IRLAAAAEDS

Note:

Starting Auto-Tuning

For the details of each setting, Refer to Motor Data for Auto-Tuning on page 160. For
stationary Auto-Tuning for line-to-line resistance only, set T1-02 and T1-04.

WARNING! Sudden Movement Hazard. The drive and motor may start unexpectedly during Auto-Tuning,
which could result in death or serious injury. Ensure the area surrounding the drive motor and load are clear

before proceeding with Auto-Tuning.

WARNING! Electrical Shock Hazard. High voltage will be supplied to the motor when stationary Auto-Tuning
is performed even with the motor stopped, which could result in death or serious injury. Do not touch the

motor until Auto-Tuning has been completed.

NOTICE: Auto-Tuning will not function properly if a holding brake is engaged on the load. Failure to comply
could result in improper operation of the drive. Ensure the motor can freely spin before beginning Auto-

Tuning.

NOTICE: Never perform rotational Auto-Tuning for a motor connected to a load. Failure to comply could
result in improper drive operation. If rotational Auto-Tuning is performed for a motor coupled to a load, the
motor constants will be inaccurate and the motor may exhibit abnormal operation. Disconnect or decouple

the motor from the load.

Enter the required information from the motor nameplate. Press to proceed to the

Auto-Tuning start screen.

Step

Display/Result

After setting T1-07 as illustrated in the previous section, press

L and confirm the display is as follows:

Press to activate Auto-Tuning. [DRV flashes.

2. Note: The first digit indicates which motor is undergoing
Auto-Tuning (motor 1 or motor 2). The second digit indicates the
type of Auto-Tuning being performed.

3. Auto-Tuning finishes in approximately one to two minutes.
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B Motor Data for Auto-Tuning
Table 4.23 Parameters Set During Auto-Tuning

Control
No. Name Description Range | Def. Mode
VIif | OLV
Selects which set of motor parameters are set during Auto-
Tuning. If motor 2 selection (H1-CO=16) is not selected, this
Motor parameter will not be displayed.
T1-00 | Selection | ): MotorI-EltoE2 21| ala
12 2: Motor 2 - E3 to E4. <7> Enabled when motors 1 and 2 are ?
switched to each other (H1-O0O0=16).
Displayed only when either multi-function contact output H1-
01 through H1-07 is set to 16.
Selects the Auto-Tuning mode.
0: OLV Rotational Auto-Tuning
Auto- . . . . 0
Tunin. 2: Terminal resistance only, Stationary Auto-Tuning ¢2”in
TI-01 | M™ng 3: V/f Rotational Auto-Tuning. 0,2,3 A A
Mode . : . A\
Selection Only settings 2 and 3 are available when using V/f Control. mode)
Only setting 2 is available when using motor 2.
Settings 0 and 2 are available when using OLV Control.
Motor Sets the motor rated output power. A set value that can provide
T1-02 | Rated stable control in the open loop control mode ranges from 50 to | 0.00 to | 0.40 A A
100% of the drive rating. In case of motors that operate above | 650.00 | kW
Power
base speed, set the value at base speed.
Motor Set the motor base voltage according to the information printed
T1-03 0.0to | 200.0
<> Rated on the motor nameplate. In case of motors that operate above 2555 v A A
Voltage base speed, set the value at base speed. :
Enter the motor-rated current as specified on the motor
nameplate 10 to Det. by
X o, |Det.
Motor For best performance when using OLV select the drive so that ZOO.A)OT 02-04
T1-04 | Rated o . drive A A
Current the motor represents 50 to 100% of the drive rated current. rated and
Enter the current required at base speed for motors with C6-01
current
extended speed ranges.
Motor Enter the motor base frequency as specified on the motor 00t | 60.0
T1-05 | Base nameplate. Enter the motor base frequency for extended speed 460 0 H.z A A
Frequency | range motors. :
Number
T1-06 | of Motor | Enter number of motor poles indicated on motor nameplate. 2t048 4 A A
Poles
Motor Sets the base speed of the motor in revolutions per minute r/min 010 1750
T1-07 | Base (RPM). Enter the motor base speed for extended speed range A A
24000 | r/min
Speed motors.
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Control
No. Name Description Range | Def. Mode
VIif | OLV
Provides iron loss for determining Energy Saving coefficient.
Motor When power is cycled, the value set to E2-10 will appear (the 0to
T1-11 motor iron loss). If T1-02 is changed, an initial value for the 14W | A -
Iron Loss - . - . 65535
motor capacity will appear that is close to the capacity that was
changed.

<1> Normally not displayed.
<2> Voltage and frequency settings for vector motors and drive motors are often lower than for standard motors. Be

sure to enter Auto-Tuning data according to the motor nameplate and motor data sheets. If the no-load voltage and
frequency values are shown, enter those values into T1-03 and T1-05.

B Precision Settings for Auto-Tuning

Basic motor nameplate data can be used to auto-tune a motor. However, improved
performance can be achieved by using precise data for base voltage and base frequency. If
the base no-load voltage and frequency are known, enter this data when executing auto-

tuning to improve performance.

Parameter Normal Settings Precision Tuning

Enter the no-load voltage when the motor is operating at its
rated revolutions per minute

Enter the no-load frequency when the motor is operating at its
rated revolutions per minute

T1-03 Enter the motor rated voltage

T1-05 Enter the motor base frequency

€ No-Load Operation

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.
* Set the proper motor rated current to T1-04 to prevent overheating or other damage from

motor overload.
* 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.
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B Operation Instructions
The following example illustrates a procedure to run the drive using the digital operator.

Note: Before starting the motor, set the frequency reference to 6 Hz. Refer to The Drive and
Programming Modes on page 97 for instructions.

Step Display/Result

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

Press the E key to select LOCAL. The LO/RE LED will

2. =
turn on.
5, Press @RUN to give the drive a run command. RUN will light |
and the motor will rotate at 6 Hz.
SRUN GSRUN
Off On
4 Ensure the motor is rotating in the correct direction and no faults or -

alarms occur.

If there is no error in step 4, press A to increase the frequency

reference. Increase the frequency in 10 Hz increments verifying

smooth operation results at all speeds. For each frequency monitor
5. the drive output current (U1-03) through the LED operator to

confirm the current is well below the motor rated current. Example:

6 Hz — 50 Hz/60 Hz .

Note: Refer to Auto-Tuning Errors on page 186 for help with

errors that occur while Auto-Tuning the drive.
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Step Display/Result

6. The drive should operate normally. Press to stop the -

motor. RUN flashes until the motor comes to a complete stop.

Note: To operate the drive, run (forward/reverse) command and frequency (or multi-step speed)
reference are needed. Input these commands and references to the drive.

€ Operating with the Load Connected
After performing a no-load test run, connect the motor and proceed to run the load.

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 operate correctly.

* Prepare to press the STOP button in the case of an emergency.

m Checklist Before Operation

* The motor should rotate in the proper direction.

» The motor should accelerate and decelerate smoothly.
* Check U1-03 to ensure there is not overcurrent.

If the application permits running the load in the reverse direction, try changing motor
direction and the frequency reference and watch for abnormal motor oscillation or vibration.
Correct the problem if hunting or oscillation occurs or if there are control-related problems.
Refer to Motor Hunting and Oscillation Control Parameters on page 180.

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.

€ Verifying Parameter Settings and Backing Up Changes

Check changes to parameter settings as a result of Auto-Tuning using the Verify function.
Refer to Verifying Parameter Changes: Verify Menu on page 102.
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Save the verified parameter settings. Change the access level or set a password to the drive
to prevent accidental modification of parameter settings.

B Backing Up Parameter Values: 02-03

Performing the following procedure stores all parameters settings to drive memory where
they can later be recalled if necessary. Set 02-03 to “1” to save parameter changes. This
saves all parameter settings, and then returns 02-03 to 0. The drive can now “recall” the
saved parameters by performing a “user-initialization” (A1-03 = 1110).

No. Parameter Setting | Default

Description

Name Range | Setting
Allows storing of parameter settings as a User Initialization
Selection.
0: Saved/Not set
User 1: Set Defaults - Saves current parameter settings as user default
02-03 | Parameter settings. 0to2 0

Default Value | 2: Clear All - Clears the currently saved user settings. After
saving the user parameter set value, the items of 1110 (User
Parameter Initialize) are displayed in A1-03 (User Parameter
Default Value).

Selects a method to initialize the parameters.
0: No Initialize
1110: User Initialize (The user must first program and store

Initialize desired settings using parameter 02-03)
Al-03 Parameters 2220: 2-Wire Initialization (parameter initialized prior to 0105550 0
shipment)

3330: 3-Wire Initialization
5550: OPE4 Fault reset

H Parameter Access Level: A1-01

Setting the Access Level for “Operation only” (A1-01 = 0) allows the user to access
parameters A1-000 and UO-O0 only. Other parameters are not displayed.

Setting the Access Level for “User Parameters” (A1-01 = 1) allows the user to access
parameters that have been previously saved as Preferred Parameters. This is helpful when
displaying only the relevant parameters for a specific application.

Parameter o Setting
No. Name Description Range Default

Selects which parameters are accessible via the digital operator.

Access 0: Operation only (A1-01, -04, and -06 can be set and monitored. U
parameters can be monitored)

Al1-01 | Level i L 0to2 2

Selection 1: User Parameters (Only those recently changed among application
parameters A2-01 to -16 and A2-17 to -32 can be set and monitored)
2: Advanced Access Level (All parameters can be set and monitored)
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Parameter ] Setting
No. Description Range Default

Name

Parameters selected by the user are stored to the User Parameter menu.
This includes recently viewed parameters or parameters specifically
selected for quick access.

A2-01 | Preferred | If parameter A2-33 is set to 1, recently viewed parameters will be b1-01 to
to Parameters | listed between A2-17 and A2-32. Parameters A2-01 through A2-16 02-08 -
A2-32 | 1t032 must be manually selected by the user.

If A2-33 is set to 0, then recently viewed parameters will not be saved
to the User Parameter group. The entire A2 parameter group is now
available for manual programming.

0: Parameters A2-01 through A2-32 are reserved for the user to create

Preferred | a list of User Parameters.

A2-33 Parameter | 1: Save history of recently viewed parameters. Recently edited 0.1 1
Automatic | parameters will be saved to A2-17 through A2-32 for quick access. ?

Selection | The most recently changed parameter is registered in A2-17. The

second most recently changed parameter is registered in A2-18.

B Password Settings: A1-04, A1-05

The user can set a password to the drive to restrict access. The password is selected via
parameter A1-05. The selected password must be entered in parameter A1-04 to unlock
parameter access (i.e., parameter setting A1-04 must match the value programmed into A1l-
05). The following parameters cannot be viewed or edited until the value programmed into
A1-04 correctly matches the value as programmed in parameter A1-05: A1-01, A1-02, Al-
03, A1-06 and A2-01 through A2-33.
Note: Parameter A1-05 is hidden from view. To display A1-05, access parameter A1-04 and
simultaneously depress the key and the key.

B Copy Function (Optional)

Using an option, the parameter setting can be copied to another drive. Storing the modified
contents can make restoration easy since the parameters do not have to be set from the
beginning if the drive breaks down and must be replaced. For this drive, the following two

options can be used:

* Copy unit with USB (USB converter with copy function)
* Drive Wizard (Parameter management tool of PC application software)

Copy Unit with USB
Connect and exclusive-use cable to the communication connector on the drive and use the
ON/OFF switch on the copy unit with USB to copy the data

Drive Wizard

Use Drive Wizard to copy the parameter setting to another drive. For details, refer to Help in
the Drive Wizard software.
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€ Jog Operation: FJOG/RJOG

Digital inputs programmed as Forward Jog (H1-OO = 12) and Reverse Jog (H1-OO = 13)
will be Jog inputs that do not require a run command. Closing the terminal set for Forward
Jog input will cause the drive to ramp to the Jog Frequency Reference (d1-17) in the forward
direction. The Reverse Jog will cause the same action in the reverse direction. The Forward
Jog and Reverse Jog can be set independently.

B Jog Operation Parameters

Setting Default

No. Name Description Range | Setting

Frequency reference when: “Jog Frequency Reference” is
selected via multi-function input terminals. “Jog Frequency
Jog Frequency | Reference” has priority over “Multi-Step Speed Reference 1 to | 0.00 to 6.00 Hz
Reference 16." Parameter d1-17 is also the reference for the JOG key on 400.00 :
the digital operator, and the multi-function inputs “Forward
Jog” and “Reverse Jog.”

d1-17

B Selections for Digital Input Terminals S1 to S7 (H1-01 to H1-07)

Setting Name
12 FJOG Command (ON: rotates forward at the Jog frequency set to d1-17)
13 RJOG Command (ON: rotates in reverse at the Jog frequency set to d1-17)

H Connection Example for the Jog Function
In this example, H1-07 = 12 and d1-17 = 6.0 Hz.

&h&gﬁ;Phase 200 Vac RIL1 UT o
ac
© TIL3 WIT3©
o S7 (FJOG)

sC

Figure 4.30 Jog Command from External Terminals
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6.0 Hz

Output
Frequency

ON

Jog Reference

(FJOG)
Figure 4.31 Jog Operation Pattern
B Jog Operation Procedures
Set H1-07 (Multi-Function Contact Input Terminal S7 Function Selection) to “12” (FJOG
command).
Step Display/Result
1. Turn the power on to the drive. The initial display appears. =
. . 1Yy,
2. Pressthe - key until the Parameter Setting menu appears. = oo
e
. wy
3. Press to enter the Parameter Setting menu. = REGE]
ENTER AU
Press and until H1-07 appears.Note: Select a vy
4. - %ET = - ‘l-'l I_'I

parameter between H1-01and H1-07.

vy
5. Press and set the value for H1-07. = e
Press 7\ and until “12” appears on the screen. Note:
RESET, - 12

At jog operation in reverse run, set multi-function contact input to
13.

7. Press [0 to save the setting. = m
ENTER

To begin rotating the motor:
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Step Display/Result
1 Turn the power on to the drive. The initial display appears.Note: Set N
* the drive to REMOTE.
Motor

With multi-function contact input terminal S7 closed, the motor
2. rotates forwards at 6 Hz. =

Note: No run command is necessary when using the Jog frequency.
3. The drive will stop with terminal S7 open. =

€ Multi-Step Speed Operation (4-Step Speed)

Select up to 17 preset references (including Jog reference) using five multi-function inputs
S3 through S7. Four multi-step references can be selected using two multi-function inputs as
illustrated in Figure 4.32.

B Multi-Step Speed Operation Parameters

No. Name Description
d1-01 | Frequency Reference 1 Frequency reference. 01-03 determines the units, with Hz as the default.
Frequency reference when multi-function input “Multi-Step Speed Reference
d1-02 | Frequency Reference 2| '} f11_ 5 = 3) is on. Setting unit: set by 01-03.
Frequency reference when multi-function input “Multi-Step Speed Reference
d1-03 | Frequency Reference 3| .." 11\ MM = 4) is on. Setting unit: set by o1-03.
d1-04 | Frequency Reference 4 Frequency reference when multi-function input “Multi-Step Speed Reference 1,

2" (H1-00O = 3 and 4) are both on. Setting unit: set by 01-03.

m Digital Input

Terminal Parameter Setting Contents
S5 H1-05 3 Multi-Step Speed Reference 1
S6 H1-06 4 Multi-Step Speed Reference 2

®  Wiring Example
Set up external switches SW1 and SW2.
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Three-Phase, 200 Vac
(AC400 V)

Figure 4.32 Control Terminals for 4 Multi-Step Speeds

Frequency
Reference

Forward/Reverse Run/Stop

Multi-Step Speed 1

Multi-Step Speed 2

Figure 4.33 4-Step Speed Time Chart

B Setting Procedure

Freq Ref 2
FreqRef 1,/

Freq Ref 4

Freq Ref

—

ON

OFF

ON

ON

OFF

Ol
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Step

Display/Result

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

DRV

1.d1-01 =5 Hz: Step 1 <1>
2. 2.d1-02=20Hz: Step 2 <2>

3.d1-03 =50 Hz: Step 3

4.d1-04 = 60 Hz: Step 4

Set the frequencies listed below to the specified parameters:

3. Pressthe Boell key until the initial display appears.

DRV

4. turns on.

DRV
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Step Display/Result

5. Press

to select LOCAL. The LO/RE light will turn on. =

6. FPress @RUN to run the motor at 5 Hz. The RUN light will turn |

on.

With SWlclosed, the drive runs the motor at Multi-Step Speed 2
(20 Hz).

With SW1 open and SW2 closed, the drive runs the motor at
Multi-Step 3 (50 Hz).

With both SW1 and SW2 closed, the drive runs the motor at
Multi-Step 4 (60 Hz).

1o, Press to stop the drive. The RUN light will flash until the | _
motor comes to a complete stop. REN 1
BT —) 6RUN
Flashing

<1> When the frequency reference is assigned to the LED operator (b1-01=0), the first step in a multi-step speed
sequence comes from d1-01.
<2> Set H3-10 (Multi-function Analog Input (current) Terminal A2 Function Selection) to “F” (not used).

Note: When a run command is input from the control circuit terminal, the frequency referenc value is
selected as follows: When b1-01 = 0 and the run command is given, the drive uses the frequency
set to d1-01. When b1-01 = 1 and the run command is given, the drive uses the frequency
reference value input to analog control terminal Al.
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4.8 Test Run Checklist

Review the checklist before performing a test run. Check each item that applies.

|

M No. Checklist Page

D 1 Thoroughly read the manual before performing a test run.

D 2 | Turn the power on. 153
3 Set the voltage for the power supply to E1-01. 138

Check the items that correspond to the control mode being used.

WARNING! Ensure start/stop and safety circuits are wired properly and in the correct state before

energizing the drive. Failure to comply could result in death or serious injury from moving equipment. When

programmed for 3-wire control, a momentary closure on terminal S1 may cause the drive to start.
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M No. Checklist Page
V/f Control (A1-02 = 0)
4 Select the best V/f pattern according to the application and motor characteristics. 139
D Example: If using a motor with a rated frequency of 60.0 Hz, set E1-03 to “1”.
D 5 Perform Auto-Tuning for Energy Savings if using Energy Saving functions. 155
Open Loop Vector Control (A1-02 = 2)
D 6 | Uncouple the load from the motor when performing Rotational Auto-Tuning. 153
D 7 | Perform Rotational Auto-Tuning. 157
The following data entered during Auto-Tuning should match the information
D written on the motor nameplate:
motor rated output power (kW) — T1-02
3 rated voltage (V) — T1-03 160
rated current (A) — T1-04
base frequency (Hz) — T1-05
number of motor poles — T1-06
motor rotations per minutes (r/min) — T1-07
PM Open Loop Vector Control (A1-02 = 5)
D 9 | Set permanent motor parameters E5-01 through E5-24 110
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Proceed to the following checklist after checking items 4 through 9.

No. Checklist Page

D 10 | The [DRV. should illuminate after giving a run command.
D To give a run command and frequency reference from the LED Digital Operator,

1] press to set to LOCAL. The LO/RE key lights while LOCAL is 104
displayed.

12 If the motor rotates in the opposite direction during the test run, switch two of the 153
drive output terminals (U/T1, V/T2, W/T3).

13 | Select the correct duty rating (C6-01) for the application. 134
Set the correct values for the motor rated current (E2-01) and the motor protection

14 . . 146
selection (L1-01) to ensure motor thermal protection.

15 If the run command and frequency reference are provided via the control circuit 104

terminals, set the drive for REMOTE and be sure the LO/RE light is out.

If the control circuit terminals should supply the frequency reference, select the
correct voltage input signal level (0 to 10 V) or the correct current input signal 104
level (4 to 20 mA).

17 | Set the proper voltage to terminal Al. (0 to 10 V) 124

18 | Set the proper current to terminal A2. (4 to 20 mA) 125
When current input (4 to 20 mA) is used, set H3-09 to “2” (Current Input) and set

19 e 125
H3-10to “0”.

20 When current input (4 to 20 mA) is used, switch the drive built-in DIP switch S1 125

from V-side (OFF) to I-side (ON).

Set the minimum and maximum frequency references to the desired values. Make
the following adjustments if the drive does not operate as expected:

Voltage input, 0 to 10 V: For terminal A1, adjust the frequency reference gain

21 | (H3-03) until reaching the desired value (60 Hz).

Current input, 4 to 20 mA: For terminal A2, adjust the current bias (H3-12) until
the frequency reference reaches 0.0 Hz. Next adjust the current gain (H3-11) until
the frequency reference reaches 60 Hz.

Ooooo oooogd
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Troubleshooting

This chapter provides descriptions of the drive faults, alarms,
errors, related displays, and possible solutions. This chapter can
also serve as a reference guide for tuning the drive during a trial

run.
541 SECTIONSAFETY. ... ...t 174
5.3 DRIVE ALARMS, FAULTS, AND ERRORS. ........... 181
S54FAULTDETECTION. ....... ... 187
5.5ALARMDETECTION . ............o i 206
5.6 OPERATOR PROGRAMMING ERRORS ............ 217
5.7 AUTO-TUNING FAULT DETECTION. . .............. 222
5.8 DIAGNOSING AND RESETTING FAULTS ........... 226

5.9 TROUBLESHOOTING WITHOUT FAULT DISPLAY. .. .228
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5.1 Section Safety

5.1

174

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

Always ground the motor-side grounding terminal.

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

Do not touch 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 drive input power 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.
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5.1 Section Safety

A\ WARNING

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.

A\ WARNING

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire
due to overheating of electrical connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the
incoming drive input power 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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176

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 TOBPC72060000 when connecting a
braking option to the drive.

Do not modify the drive circuitry.

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

Yaskawa is not responsible for modification of the product made by the
user.

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

Failure to comply could result in damage to the drive.
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5.2 Motor Performance Fine Tuning

5.2

Motor Performance Fine Tuning

This section offers helpful information for counteracting oscillation, hunting, or other faults
that occur while performing a trial run. Refer to the section below that corresponds to the
motor control method used.

Note:

information on detailed settings and fine-tuning the drive.

This section describes parameters that are commonly edited. Consult Yaskawa for more

€ VI/f Motor Control Method Tuning
Table 5.1 Parameters for Tuning the Drive in V/f Motor Control Method

Problem Parameter No. Countermeasure Dveaflaulélt Susgegt]teiﬁtged
« If insufficient motor torque relative to the
* Motor hunting and Hunting size of the load causes hunting, reduce the
oscillation at speeds Prevention Gain | setting. 1.00 0.50 to 2.00
between 10 and 40 Hz (n1-02) * When motor hunting and oscillation occur
with a light load, increase the setting.
« If the motor noise is too loud, increase the
carrier frequency.
* Motor noise Carrier * When motor hunting and oscillation occur at
* Motor hunting and Frequency speeds up to 40 Hz, lower the carrier 7 (Swing lto A
oscillation at speeds up Selection frequency. PWM 1)
to 40 Hz (C6-02) * The default setting for the carrier frequency
depends on the drive capacity (02-04) and the
Drive Duty Selection (C6-01).
« Poor torque or speed Torque « If motor torque and speed response are too
response Compensation | slow, decrease the setting. 200 ms | 100 to 1000
* Motor hunting and Primary Delay | * If motor hunting and oscillation occur, <I> ms
oscillation Time (C4-02) increase the setting.
* Poor motor torque at « If motor torque is insufficient at speeds below
Torque . o
speeds below 10 Hz . 10 Hz, increase the setting.
R Compensation . . S . 1.00 0.50 to 1.50
* Motor hunting and Gain (C4-01) « If motor hunting and oscillation with a
oscillation relatively light load, decrease the setting.
Mid Output |« If torque is insufficient at speeds below 10
« Poor motor torque at Voltage A Hz, increase the setting. E1-08:
low speeds (E1-08) « If motor instability occurs at motor start, 16.0 V | Initial value
« Poor motor instability at Minimum decrease the setting. Note: The recommended | E1-10: 5V
motor start Output Voltage | setting value is for 200 V class drives. Double | 12.0 V
(E1-10) this value when using a 400 V class drive.
Slip « After setting the motor-rated torque (E2-01),
. . Compensation | motor-rated slip (E2-02) and motor no-load
* Poor speed precision Gain current (E2-03), adjust the slip compensation ; 0.5t 1.5
(C3-01) gain (C3-01).
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5.2 Motor Performance Fine Tuning

<1> Default settings change when the Control Method is changed (A1-02) or a different V/f pattern is selected using
parmaeter E1-03. The default setting shown is for V/f Control.

Note:

Use slip compensation to improve speed precision in V/f Control. First make sure that the proper

values have been set for the motor rated current to E2-01, motor rated slip (E2-02), and motor
no-load current (E2-03). Next, adjust the slip compensation gain set to C3-01 so that it is

between 0.5 to 1.5.

€ Open Loop Vector (OLV) Motor Control Method Tuning
Table 5.2 Parameters for Tuning the Drive in OLV Motor Control Method

Default| Suggeste
Problem Parameter No. Countermeasure Value | d Setting
* Poor motor torque and speed « If motor torque and speed response are too
response AFR Gain slow, gradually decrease the setting by
« Control motor hunting and (n2-01) 0.05 1.00 ]0.50 to 2.00
oscillation at speeds between « If motor hunting and oscillation occur,
10 and 40 Hz. gradually increase the setting by 0.05.
« To improve motor torque speed response,
gradually reduce this setting by
10 ms and check the performance.
* Poor motor torque and speed « If motor hunting and oscillation occur as a
response AFR Time result of load inertia, gradually increase 50 t0 2000
« Control motor hunting and | Constant 1 the setting by 50 ms and check the 50 ms ms
oscillation at speeds between | (n2-02) performance. Note: Ensure that n2-02 <
10 and 40 Hz. n2-03. When making adjustments to n2-
02, set C4-02 (Torque Compensation
Primary Delay Time Constant 1)
accordingly.
« If overvoltage trips occur, gradually
increase this setting by 50 ms.
* Overvoltage trips when AFR Time « If response is slow, gradually reduce this
accelerating, decelerating, or setting by 10 ms. Note: Ensure that n2-02 750 to 2000
. Constant 2 . . 750 ms
during sudden speed or load < n2-03. When making adjustments to n2- ms
(n2-03) .
changes. 03, increase the value of
C4-06 (Torque Compensation Primary
Delay Time 2) proportionally.
+ To improve motor torque speed response,
gradually reduce this setting by 2 ms and
Torque
* Poor motor torque and speed . check the performance.
Compensation . -
response . « If motor hunting and oscillation occur, 20ms | 20 to 100
. Primary Delay . . .
* Motor hunting and Time Constant 1 gradually increase this setting by 10 ms. <I> ms
oscillation. (C4-02) Note: Ensure that C4-02 < C4-06. When
making adjustments to C4-02, increase n2-
02 (AFR Time Constant) proportionally.
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5.2 Motor Performance Fine Tuning

a torque reference.

Problem Parameter No. Countermeasure D\fafﬁ;gt 3"33%?:3
« If overvoltage trips occur, gradually
increase this setting by 10 ms and check
Torque the performance.
« Overvoltage trips when Con(i ensation | If response is slow, gradually reduce this
accelerating, decelerating, or Primg Dela setting by 2 ms and check the 150 ms 150 to 750
during sudden speed or load Time gmstan}; 5 performance. Note: Ensure that C4-02 < ms
changes (C4-06) C4-06. When changing C4-06 (Torque
Compensation Primary Delay Time
Constant 2), increase the value of n2-03
proportionally.
Slip .
Compensation o If response is slow, gradually decrease the
* Poor speed response and Primary Dela setting by 10 ms. 200 ms | 100 to 500
stability rimary Yo lere speed is unstable, gradually increase the | <7> ms
Time Constant setting by 10 ms
(C3-02) g0y :
. « If speed is too slow, gradually increase the
Slip X
. . setting by 0.1 ms. 1.0
« Poor speed precision Compensation ’ 05to 1.5
. « If speed is too fast, gradually decrease the | <7>
Gain (C3-01) . )
setting by 0.1 ms.
 If there is too much motor noise, the
* Motor noise Carrier carmier frequepcy s too h.lghl 7
. « If motor hunting and oscillation occur at . 0 to the
« Control motor hunting and | Frequency . (Swing
o X low speeds, reduce the carrier frequency. default
oscillation occur at speeds Selection . . PWM .
« The default setting for the carrier setting
below 10 Hz. (C6-02) . . 1)
frequency depends on the drive capacity
(02-04) and Drive Duty Selection (C6-01).
« If motor torque and speed response are too
slow, increase the setting. E1-08:
« Poor motor tordue at low Mid Output « If the motor exhibits excessive instability | 12.0 V
speeds 4 Voltage A at start-up, reduce the setting. Note: The
. Prévor speed response (E1-08) default value is for 200 V class units. <I> Initial £2 V
. Motorpinstabilifz at motor Minimum Double this value when using a 400 V E1-10:
start y Output Voltage class drive. When working with a 25V
: (E1-10) relatively light load, increasing this value
too much can create an excessively high of | <I>

<1> Default settings change when the Control Method is changed (A1-02) or a different V/f pattern is selected using
parmaeter E1-03. The default setting shown is for V/f Control.

When using OLV Motor Control, leave the torque compensation gain (C4-01) at its default
setting of 1.00. To increase speed precision during regeneration in OLV Motor Control,
enable slip compensation during regeneration (C3-04 = “1”).
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5.2 Motor Performance Fine Tuning

€ Motor Hunting and Oscillation Control Parameters

In addition to the parameters discussed in V/f Pattern Selection: E1-03 on page 139, the
following parameters indirectly affect motor hunting and oscillation.

Table 5.3 Parameters that Affect Control Performance in Applications

Name (Parameter No.) Application
Dwell Function Prevents motor speed loss by maintaining the output frequency when working
(b6-01 through b6-04) with heavy loads or when there is powerful backlash on the machine side.
Accel/Decel Time Adjusting accel and decel times will affect the torque presented to the motor
(C1-01 through C1-11) during acceleration or deceleration.

S-Curve Characteristics
(C2-01 through C2-04)

Jump Frequency
(d3-01 through d3-04)

Analog Filter Time Constant
(H3-13)

Prevents shock at the beginning and end of acceleration and deceleration.

Skips over the resonant frequencies of connected machinery.

Prevents fluctuation in the analog input signal due to noise.

* Prevents motor speed loss and overvoltage. Used when the load is too heavy and
also during sudden acceleration/deceleration.

* Adjustment is not normally required because Stall Prevention is enabled as a
default. Disable Stall Prevention during deceleration (L3-04 = “0”) when using a
braking resistor.

Stall Prevention
(L3-01 through L3-06, L3-11)

« Sets the maximum torque for Open Loop Vector Control.

* Ensure that the drive capacity is greater than the motor capacity when increasing
this setting. Be careful when reducing this value because motor speed loss may
occur with heavy loads.

Torque Limits
(L7-01 through L7-04, L7-06,
L7-07)
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5.3 Drive Alarms, Faults, and Errors

5.3 Drive Alarms, Faults, and Errors

€ Types of Alarms, Faults, and Errors

Check the LED operator for information about possible faults if the drive or motor fails to
operate. Refer to Using the Digital LED Operator on page 91.

If problems occur that are not covered in this manual, contact the nearest Yaskawa
representative with the following information:

* Drive model

* Software version
* Date of purchase
* Description of the problem

Table 5.4 contains descriptions of the various types of alarms, faults, and errors that may
occur while operating the drive.

Contact Yaskawa in the event of drive failure.

Table 5.4 Types of Alarms, Faults, and Errors

Type Drive Responses to Alarms, Faults, and Errors
* When the drive detects a fault:
* The digital operator displays text that indicates the specific fault and the ALM indicator LED
remains lit until the fault is reset.
Faults * The fault interrupts drive output and the motor coasts to a stop.
* Depending on the setting, the drive and motor may stop via different methods than listed.
« If a digital output is programmed for fault output (H2-OIO = E), it will close if a fault occurs.
* When the drive detects a fault, it will remain inoperable until that fault has been reset. Refer to
Fault Reset Methods on page 227.
* When the drive detects an alarm or a minor fault:
* The digital operator displays text that indicates the specific alarm or minor fault and the ALM
indicator LED flashes.
Minor Faults and | * The motor does not stop.
Alarms * One of the multi-function contact outputs closes if set to be tripped by a minor fault (H2-0OO =

10), but not by an alarm.
« The digital operator displays text indicating a specific alarm and ALM indicator LED flashes.
* Remove the cause of an alarm or minor fault to automatically reset.

Operation Errors

* When parameter settings conflict with one another or do not match hardware settings (such as
with an option card), it results in an operation error.

* When the drive detects an operation error:

* The digital operator displays text that indicates the specific error.

» Multi-function contact outputs do not operate.

* When the drive detects an operation error, it will not operate the motor until the error has been
reset. Correct the settings that caused the operation error to reset.
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5.3 Drive Alarms, Faults, and Errors

Type Drive Responses to Alarms, Faults, and Errors

* Tuning errors occur while performing Auto-Tuning.

* When the drive detects a tuning error:

« The digital operator displays text indicating the specific error.

« Multi-function contact outputs do not operate.

* Motor coasts to stop.

* Remove the cause of the error and repeat the Auto-Tuning process.

Tuning Errors

€ Alarm and Error Displays

B Faults

When the drive detects a fault, the ALM indicator LEDs remain lit without flashing. If the
LEDs flash, the drive has detected a minor fault or alarm. Refer to Minor Faults and
Alarms on page 184 for more information. An overvoltage situation trips both faults and
minor faults, therefore it is important to note whether the LEDs remain lit or if the LEDs
flash.

LED Operator LED Operator
Display Name Page Display Name Page
bi/5 | bus | ption Communication | yg7 | | o 23| CPF22| A/D Conversion Error 190
rc | ce | MEMOBUSModbus 187 | | 7 9E 27 |CPF23| PWM Feedback Data Fault | 791
LL Communication Error L LJ
s CF | Control Fault 188 [ PE 24 |CPF24| Drive Capacity Signal Fault| 791
- - Excessive Speed Deviation
r_ I
Lof CoF | Current Offset Fault 188 aEu dEv (for Simple V/f with PG) 191
’L_,’-'F ,’__/,:-’ CPF02| A/D Conversion Error 188 ,__,'-,’__,' EF0 | Option Card External Fault | 7191
fuf EF1
_____ )
7 0L 73 |CPFO3| PWM Data Fault 188 o | 7y | External Fault 192
L L £en EF7 (input terminal S1 to S7)
Drive specification
----- mismatch during Terminal - .
rocrc Lo
TRENE |CPFO6 Board or Control Board 189 FLH FbH | Excessive PID Feedback 192
replacement
©OF 7 |cproy | Terminal Board 189 Fhi | FbL | PID Feedback Loss 193
Lo Communication Fault oo
_____ EEPROM Serial -
rocho rC
T REE |CPFO8 Communications Fault 189 Y, GF | Ground Fault 193
B ! ! |CPFI1| RAM Fault 189 L F LF | Output Phase Loss 193
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LED Operator

LED Operator

Display Name Page Display Name Page
CPFE |7 |CPF12| FLASH Memory Fault 189 { F2 | LF2 | Output Open Phase 194
- Watchdog Circuit -
COC 13 i
. {4 |CPF13 Exception 189 aLl oC | Overcurrent 194
T PE !4 |CPF14| Control Circuit Fault 190 oF A5 [oFA00| Option Card Fault (port A) | 195
CBE |5 |CPF16| Clock Fault 190 oH oH | Heatsink Overheat 196
CPE |7 |CPF17| Timing Fault 190 oM ! | oHI | Heatsink Overheat 196
FOoE o0 - PG Disconnect
[n} [In] ()
L HF (5 |CPF18| Control Circuit Fault 190 HFlo PGo (for Simple V/f with PG) 202
T PE 19 |CPF19| Control Circuit Fault 190 H rH | Dynamic Braking Resistor | 202
RAM Fault 190 - ;| Dynamic Braking 203
Transistor
LAEZ | cpr20| FLASH Memory Fault 190 cC- | sk | feoManySpeedSearch | )
or or L Restarts
o 3 |CPF21| Watchdog Circuit 190 £ | STO | Pull-Out Detection 203
[N Exception o
Clock Fault 190 i _-’ UL3 | Undertorque Detection 1 203
oH3 oH3 i\:s:l(t))r Overheat 1 (PTC 197 Uy UL4 | Undertorque Detection 2 204
Motor Overheat 2 (PTC = Mechanical Weakening
T 11
ot | oH4 i 7 g3 | UL ] petection 2 204
al | oL1 | Motor Overload 197 ol Uvl | Undervoltage 204
- . Control Power Supply
[ [N
aLC oL2 | Drive Overload 198 Uur Uv2 Undervoltage 205
ol 3 oL3 | Overtorque Detection 1 199 W3 Uv3 | Soft Charge Circuit Fault 205
! 4 | oL4 | Overtorque Detection 2 199 ~C og | Overspeed . 200
oL o (for Simple V/f with PG)
= Mechanical Weakening _
oL oL5 Detection 1 199 du ov | Overvoltage 200
al 7 oL7 | High Slip Braking OL 199 =y PF | Input Phase Loss 201
al, oPr | Operator Connection Fault | 200
Note: If faults CPF11 through CPF19 occur, the LED operator will display ,'_-/:'/:/_7/_7 or /_-/:'/: i
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H Minor Faults and Alarms

When a minor fault or alarm occurs, the ALM LED flashes and the text display shows an
alarm code. A fault has occurred if the text remains lit and does not flash. Refer to Alarm
Detection on page 206. An overvoltage situation, for example, can trigger both faults and
minor faults. It is therefore important to note whether the LEDs remain lit or if the LEDs

flash.

Table 5.5 Minor Fault and Alarm Displays

Minor Fault
LED Operator Display Name Output Page
(H2-00 = 10)
sh bb Drive Baseblock No output 206
5 ,’_,'5 bUS Option Card Communications Error YES 206
e CALL | Serial Communication Transmission Error YES 207
rr CE MEMOBUS/Modbus Communication Error YES 207
,_—,’E,_, dEv Excessive Speed Deviation (for Simple V/f with PG) YES 208
ok dnE Drive Disabled YES 208
,'_: F EF Run Command Input Error YES 208
,'_: L ,‘_-,‘ EF0 Option Card External Fault YES 209
EF iy | EF A ‘
to External Fault (input terminal S1 to S7) YES 209
EEN EF7
FhH FbH Excessive PID Feedback YES 210
Fht FbL | PID Feedback Loss YES 210
Hbh Hbb Hardwire Baseblock Signal Input YES 210
HELEF HbbF | Hardwire Baseblock Signal Input YES 211
GE SE | MEMOBUS/Modbus Test Mode Fault YES
ol 5 oL5 Mechanical Weakening Detection 1 YES 199
ULs UL5 | Mechanical Weakening Detection 2 YES 204
dLdAL dWAL | DriveWorksEZ Alarm YES 191
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Minor Fault
LED Operator Display Name Output Page
(H2-00 = 10)
HrR HCA | Current Alarm YES 211
ok oH Heatsink Overheat YES 211
oHZ oH2 Drive Overheat YES 212
oH3 oH3 | Motor Overheat YES 212
al :-,' oL3 Overtorque 1 YES 213
aly oL4 Overtorque 2 YES 213
o5 oS Overspeed (for Simple V/f with PG) YES 213
au ov Overvoltage YES 213
F',C,"_——, ‘_—-, PASS MEMOBUS/Modbus Test Mode Complete No output 214
o PGo PG Disconnect (for Simple V/f with PG) YES 214
~Un rUn During Run 2, Motor Switch Command Input YES 214
Al rUnC | Run Command Reset YES 215
g UL3 | Undertorque 1 YES 215
ULy UL4 Undertorque 2 YES 215
Hu Uv Undervoltage YES 215
m Operation Errors
Table 5.6 Operation Error Displays
LE%i(s)sfar;tor Name Page LEll)JiCs)gg;\tor Name Page
o 1= ,1_.' /_',' /| oPEOL | Drive kVA Setting Error 217 o ju E /__/ ,_" oPE08 | Parameter Selection Error 220
o PE D3| opRoy | Parameter Setting Range 1 577 || a2 | 0PE09 | PID Control Selection Error | 220
o PE [ 3| opE03 | Multi-FunctionnputSetting | 57 || oe 4| 0PEL0 | V/f Data Setting Error 220
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LED Operator LED Operator
Display Name Page Display Name Page
- Terminal Board Mismatch P Carrier Frequency Settin
o PEQY| oPE04 | 0 219 | gBE 1 1] oPEIL | [ATET TIEAUENEY SRS 521
P Run Command Selection Ac 1T Pulse Train Monitor
o ELS|OPEOS | proy 209 o't 13| °PEI3 | gelection Error 21
JER, Multi-Function Analog Input
artu’ oPEO07 Selection Error 219
B Auto-Tuning Errors
Table 5.7 Auto-Tuning Error Displays
LED Operator LED Operator
Display Name Page Display Name Page
L--1 Er-01 | Motor Data Error 222 L--ng Er-09 | Acceleration Error 223
E--nh2 Er-02 | Alarm 222 L--1 Er-11 | Motor Speed Error 224
'v_‘ - ‘I_’l __,I Er-03 | STOP button Input 222 II__ - - ’:,: Er-12 | Current Detection Error 224
£ -y Broa | pinetoskineResistance o3 || 2 11 | Endl | Excessive V/f Setting 224
- . _ - Motor Iron Core Saturation
E--05 Er-05 | No-Load Current Error 223 Endl End2 Coefficient Error 224
E--ha Er-08 | Rated Slip Error 223 End3 End3 | Rated Current Setting Alarm | 225
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5.4 Fault Detection

5.4

Fault Detection

Fault Displays, Causes, and Possible Solutions

Table 5.8 Detailed Fault Displays, Causes, and Possible Solutions

LED Operator Display

Fault Name

bUS

o
[y
[Ny

Option Communication Error

« After establishing initial communication, the connection was lost.
* Only detected when the run command frequency reference is assigned to an
option card.

Cause

Possible Solution

No signal received from the PLC.

The communication cable is faulty
or a short circuit exists.

* Check for faulty wiring.
« Correct the wiring.
« Check for loose wiring and short circuits. Repair as needed.

A communications data error
occurred due to noise.

« Check the various options available to minimize the effects of noise.

« Counteract noise in control circuit, main circuit, and ground wiring.

« Ensure that other equipment such as switches or relays do not cause noise and
use surge suppressors if required.

* Use cables recommended by Yaskawa or another type of shielded line.
Ground the shield on the controller side or on the drive input power side.

« Separate all wiring for communications devices from drive input power lines.
Install a noise filter to the input side of the drive input power.

The option card is damaged.

* Replace the option card if there are no problems with the wiring and the error
continues to occur.

The option card is not properly
connected to the drive.

« The connector pins on the option card are not properly lined up with the
connector pins on the drive.
« Reinstall the option card.

LED Operator Display

Fault Name

CE

MEMOBUS/Modbus Communication Error

Control data was not received for the CE detection time set to H5-09.

Cause

Possible Solution

Faulty communications wiring, or a
short circuit exists.

* Check for faulty wiring.
« Correct the wiring.
« Check for loose wiring and short circuits. Repair as needed.

A communications data error
occurred due to noise.

* Check the various options available to minimize the effects of noise.

« Counteract noise in control circuit, main circuit, and ground wiring.

* Ensure that other equipment such as switches or relays do not cause noise and
use surge suppressors if required.

« Use Yaskawa-recommended cables, or another type of shielded line. Ground
the shield on the controller side or on the drive input power side.

* Separate all wiring for communications devices from drive input power lines.
Install a noise filter to the input side of the drive input power.
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5.4 Fault Detection

LED Operator Display Fault Name
Control Fault
/__ £ CF A torque limit was reached continuously for three seconds or longer during a
ramp to stop while in Open Loop Vector Control.
Cause Possible Solution

Motor parameters are not set
properly.

Check the motor parameter settings and repeat Auto-Tuning.

Torque limit is too low.

Set the torque limit to the most appropriate setting (L7-01 through L7-04).

Load inertia is too big.

* Adjust the deceleration time (C1-02, -04, -06, -08).
« Set the frequency to the minimum value and interrupt the run command when
the drive finishes decelerating.

LED Operator Display Fault Name
Current Offset Fault
/__ F CoF There is a problem with the current detection circuit or the drive attempted to
start a coasting PM motor.
Cause Possible Solution

While the drive automatically
adjusted the current offset, the
calcluated value exceeded the
allowable setting range. This
problem may occur when attempting
to restart a coasting PM motor.

Enable Speed Search at start (b3-01 = 1).

Use the multi-function terminals to execute External Speed Search 1 and 2
(H1-0O0. = 61 or 62). NOTE: When using a PM motor, both External Speed
Search 1 and 2 perform the same operation.

The drive attempted to write
parameter values when the drive
input power was shut off
(uscommunicaing tions option card).

Reinitialize the drive (A1-03).

rocin
l_l-ILI_I

Sy

CPF02

A/D Conversion Error

An A/D conversion error occurred.

Cause

Possible Solution

Control circuit is damaged.

Cycle power to the drive.
If the problem continues, replace the drive.

Control circuit terminals have
shorted out (+V, AC).

* Check for wiring errors along the control circuit terminals.
* Correct the wiring.

Check the resistance of the speed potentiometer and related wiring.

Control terminal input current has
exceeded allowable levels.

* Check the input current.
* Reduce the current input to control circuit terminal (+V) to 20 mA.

LED Operator Display Fault Name
_____ PWM Data Error
] CPFO3 - -
- - There is a problem with the PWM data.
Cause Possible Solution

Drive hardware is damaged.

Replace the drive.

188

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual
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LED Operator Display Fault Name
_____ EEPROM Data Error
l‘ I’_IIL I'IIILI CPF06 . -
= == There is an error in the data saved to EEPROM.
Cause Possible Solution

Control circuit is damaged.

Cycle power to the drive.
If the problem continues, replace the drive.

The drive attempted to write
parameter values when the drive
input power was shut off

(uscommunicaing tions option card).

Reinitialize the drive (A1-03).

LED Operator Display

Fault Name

reena CPF07

Terminal Board Communications Error

A communication error occurred at the terminal board.

Cause

Possible Solution

There is a fault connection between
the terminal board and control
board.

Turn the power off and reconnect the control circuit terminals.

LED Operator Display

Fault Name

I ) [}
[} ILl_llll_ll CPFO8

EEPROM Serial Communication Fault

EEPROM communications are not functioning properly.

Cause

Possible Solution

Terminal board or control board is
not connected properly.

Turn the power off and check the control terminal connections.

LED Operator Display

Fault Name

ree CPF11

RAM Fault

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display Fault Name
R, FLASH Memory Fault
LRI CPF12 -
= = Problem with the ROM (FLASH memory).
Cause Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display

Fault Name

CPF13

Watchdog Circuit Exception

Self-diagnostics problem.

Cause

Possible Solution

Hardware is damaged.

Replace the drive.
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5.4 Fault Detection

LED Operator Display Fault Name
PR Control Circuit Fault
CRE Y CPF14 . _
- CPU error (CPU operates incorrectly due to noise, etc.)
Cause Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display

Fault Name

roes CPF16

Clock Fault

Standard clock error.

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display Fault Name
roc CPF17 Timing Fault
- A timing error occurred during an internal process.
Cause Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display Fault Name
. Control Circuit Fault
W CPE18
= CPU error (CPU operates incorrectly due to noise, etc.)
Cause Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display Fault Name
JE . Control Circuit Fault
I’ IUI- I”_I, CPF19 . .
- - CPU error (CPU operates incorrectly due to noise, etc.)
Cause Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display Fault Name
One of the following faults occurred: RAM fault, FLASH memory error,
cocan watchdog circuit exception, clock error
LImmCU or CPF20 * RAM fault.
I ;"_'/:C_' ! or CPF21 * FLASH memory error (ROM error).
- » Watchdog circuit exception (self-diagnostic error).
* Clock error.
Cause Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display

Fault Name

Foca? CPF22

A/D Conversion Fault

A/D conversion error.
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Cause

Possible Solution

Control circuit is damaged.

« Cycle power to the drive. Refer to Diagnosing and Resetting Faults on
page 226.
« If the problem continues, replace the drive.

LED Operator Display

Fault Name

CPF23

PWM Feedback Fault

PWM feedback error.

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display

Fault Name

CPF24

Drive Capacity Signal Fault

Entered a capacity that does not exist.
(Checked when the drive is powered up.)

Cause

Possible Solution

Hardware is damaged.

Replace the drive.

LED Operator Display

Fault Name

C
aEu dEv

Speed Deviation (for Simple V/f with PG)

According to the pulse input (RP), the speed deviation is greater than the
setting in F1-10 for longer than the time set to F1-11.

Cause

Possible Solution

Load is too heavy.

Reduce the load.

Acceleration and deceleration times

are set too short.

Increase the acceleration and deceleration times (C1-01 through C1-08).

The load is locked up.

Check the machine.

Parameters are not set appropriately.

Check the settings of parameters F1-10 and F1-11.

Motor brake engaged. Ensure the motor brake releases properly.
LED Operator Display Fault Name
::/ ,'_, !_l’ ,': ,'_ dWFL DriveWorksEZ Fault
D’ ,'_, ,_,' ,_,','_ dWAL DriveWorksEZ Program Error Output

Cause

Possible Solution

DriveWorksEZ program output a
fault.

« Correct whatever caused the fault to occur.

LED Operator Display

Fault Name

()
)

EF0

Option Card External Fault

An external fault condition is present.
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5.4 Fault Detection

Cause

Possible Solution

the PLC with F6-03 = 3 “alarm

An external fault was received from

only” (the drive continued to run).

* Remove the cause of the external fault.
* Remove the external fault input from the PLC.

Problem with the PLC program.

Check the PLC program and correct problems.

LED Operator Display Fault Name

. External Fault (input terminal ST)

II_IL II EFl . . . .

- External fault at multi-function input terminal S1.
_ External Fault (input terminal S2)

tr EF2 - — ,

External fault at multi-function input terminal S2.

R External Fault (input terminal S3)

EFd EF3 - — .

- - External fault at multi-function input terminal S3.

. External Fault (input terminal S4)

EFH EF4 - — ,

- External fault at multi-function input terminal S4.

. External Fault (input terminal S5)

trFh EF5 - — ,

- - External fault at multi-function input terminal S5.

e EF6 External Fault (input terminal S6)

cro External fault at multi-function input terminal S6.

. External Fault (input terminal S7)

IL II_ ‘II EF7 . . . .

- External fault at multi-function input terminal S7.

Cause Possible Solution

An external device has tripped an
alarm function.

Remove the cause of the external fault and reset the fault.

Wiring is incorrect.

« Ensure the signal lines have been connected properly to the terminals
assigned for external fault detection (H1-OO = 20 to 2F).
* Reconnect the signal line.

Incorrect setting of multi-function
contact inputs.

* Check if the unused terminals set for H1-OOO = 20 to 2F (External Fault).
* Change the terminal settings.

LED Operator Display

Fault Name

t i Err

EEPROM Write Error

Data does not match the EEPROM being written to.

Cause

Possible Solution

ENTER TS

« Correct the parameter settings.
* Cycle power to the drive. Refer to Diagnosing and Resetting Faults on
page 226.

* Press the

LED Operator Display

Fault Name

Lo

FaH FbH

Excessive PID Feedback

PID feedback input is greater than the level set b5-36 for longer than the time
set to b5-37. To enable fault detection, set b5-12 = “2” or “5”.
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Cause

Possible Solution

Parameters are not set appropriately.

Check the settings of parameters b5-36 and b5-37.

Wiring for PID feedback is
incorrect.

Correct the wiring.

There is a problem with the
feedback sensor.

« Check the sensor on the control side.
* Replace the sensor if damaged.

LED Operator Display

Fault Name

[y}
[y

FbL

PID Feedback Loss

This fault occurs when PID Feedback Loss Detection is programmed to fault
(b5-12 =2) and the PID Feedback < PID Feedback Loss Detection Level
(b5-13) for the PID Feedback Loss Detection Time (b5-14).

Cause

Possible Solution

Parameters are not set appropriately.

Check the settings of parameters b5-13 and b5-14.

Wiring for PID feedback is
incorrect.

Correct the wiring.

There is a problem with the
feedback sensor.

Check the sensor on the controller side.
If damaged, replace the sensor.

LED Operator Display

Fault Name

GF

Ground Fault

« Current shorted to ground exceeded 50% of rated current on output side of the
drive.
* Setting L8-09 to 1 enables ground fault detection in models 5.5 kW or larger.

Cause

Possible Solution

Motor insulation is damaged.

« Check the insulation resistance of the motor.
* Replace the motor.

A damaged motor cable is creating a
short circuit.

* Check the motor cable.
* Remove the short circuit and turn the power back on.

* Check the resistance between the cable and the ground terminal @.
* Replace the cable.

The leakage current at the drive
output is too high.

« Reduce the carrier frequency.
* Reduce the amount of stray capacitance.

The drive started to run during
Current Offset Fault or while
coasting to a stop.

« The value set exceeds the allowable setting range while the drive
automatically adjusts the current offset (this happens only attempting to
restart a PM motor that is coasting to stop).

* Enable Speed Search at start (b3-01 = 1).

« Perform Speed Search 1 or 2 (HI-xx = 61 or 62) via one of the external
terminals. Note: Speed Search 1 and 2 are the same when using PM OLV.

Hardware problem.

* Replace the drive.

LED Operator Display

Fault Name

" C
IlL

LF

Output Phase Loss

« Phase loss on the output side of the drive.
« Phase Loss Detection is enabled when L8-07 is set to “1” or “2”.
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5.4 Fault Detection

Cause

Possible Solution

The output cable is disconnected.

* Check for wiring errors and ensure the output cable is connected properly.
* Correct the wiring.

The motor winding is damaged.

* Check the resistance between motor lines.
* Replace the motor if the winding is damaged.

The output terminal is loose.

 Apply the tightening torque specified in this manual to fasten the terminals.
Refer to Wire Size and Torque Specifications on page 72.

The motor being used is less than
5% of the drive rated current.

Check the drive and motor capacities.

An output transistor is damaged.

Replace the drive.

A single phase motor is being used.

The drive being used cannot operate a single phase motor.

LED Operator Display Fault Name
. Output current imbalance
II II_ I_‘ LF2 . .
- One or more of the phases in the output current is lost.
Cause Possible Solution

Phase loss has occurred on the
output side of the drive.

* Check for faulty wiring or poor connections on the output side of the drive.
* Correct the wiring.

Terminal wires on the output side of
the drive are loose.

Apply the tightening torque specified in this manual to fasten the terminals.
Refer to Wire Size and Torque Specifications on page 72.

No signal displays from the gate
driver board.

Replace the drive. Contact Yaskawa for assistance.

Motor impedance or motor phases
are uneven.

» Measure the line-to-line resistance for each motor phase. Ensure all values are
the same.
* Replace the motor. Contact Yaskawa for assistance.

LED Operator Display Fault Name
- Overcurrent
Qe oC Drive sensors have detected an output current greater than the specified
overcurrent level.
Cause Possible Solution

The motor has been damaged due to
overheating or the motor insulation
is damaged.

Check the insulation resistance.
Replace the motor.

One of the motor cables has shorted
out or there is a grounding problem.

* Check the motor cables.
* Remove the short circuit and power the drive back up.

* Check the resistance between the motor cables and the ground terminal ©.
* Replace damaged cables.

The load is too heavy.

* Measure the current flowing into the motor.

* Replace the drive with a larger capacity unit if the current value exceeds the
rated current of the drive.

* Determine if there is sudden fluctuation in the current level.

* Reduce the load to avoid sudden changes in the current level or switch to a
larger drive.
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5.4 Fault Detection

The acceleration or deceleration
times are too short.

« Calculate the torque needed during acceleration relative to the load inertia and
the specified acceleration time.

« If the right amount of torque cannot be set, make the following changes:

« Increase the acceleration time (C1-01, -03, -05, -07)

« Increase the S-curve characteristics (C2-01 through C2-04)

« Increase the capacity of the drive.

The drive is attempting to operate a
specialized motor or a motor larger
than the maximum size allowed.

* Check the motor capacity.
« Ensure that the rated capacity of the drive is greater than or equal to the
capacity rating found on the motor nameplate.

Magnetic contactor (MC) on the
output side of the drive has turned
on or off.

Set up the operation sequence so that the MC is not tripped while the drive is
outputting current.

V/f setting is not operating as
expected.

* Check the ratios between the voltage and frequency.

* Set parameter E1-04 through E1-10 appropriately. Set E3-04 through E3-10
when using a second motor.

 Lower the voltage if it is too high relative to the frequency.

Excessive torque compensation.

* Check the amount of torque compensation.
* Reduce the torque compensation gain (C4-01) until there is no speed loss and
less current.

Drive fails to operate properly due to
noise interference.

* Review the possible solutions provided for handling noise interference.
* Review the section on handling noise interference and check the control
circuit lines, main circuit lines and ground wiring.

Overexcitation gain is set too high.

* Check if fault occurs simultaneously to overexcitation function operation.
* Consider motor flux saturation and reduce the value of n3-13 (Overexcitation
Deceleration Gain).

Run command applied while motor
was coasting.

* Enable Speed Search at start (b3-01 = “17).
* Program the Speed Search command input through one of the multi-function
contact input terminals (H1-OO = “61” or “62”).

The wrong motor code has been
entered for PM Open Loop Vector
(Yaskawa motors only).

Enter the correct motor code to E5-01 to indicate that a PM motor is connected.

The motor control method and
motor do not match.

* Check which motor control method the drive is set to (A1-02).
« For IM motors, set A1-02 = “0” or “2”.
« For PM motors, set A1-02 = “5”.

The motor cable is too long.

Use a larger drive.

LED Operator Display

Fault Name

oFA00

Option Card Fault (Port A)

The option card is incompatible with the drive.

Cause

Possible Solution

The option card is incompatible with
the drive.

Use a compatible option card.

LED Operator Display

Fault Name

oFA01

Option Card Fault (Port A)

Replace the option card.
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5.4 Fault Detection

Cause

Possible Solution

properly to the drive.

The option card is not connected

Turn the power off and reconnect the option card.

LED Operator Display Fault Name
SEAnT oFAO3 Option Card Fault (port A)
- == Option card self-diagnostic error
oEAnY oFA4 Option Card Fault (port A)
= L An error occurred attempting to write to the option card memory.
COan Option Card Fault (port A)
OriIu thry oFA30 thru
o Loy :7 OFA43 Communication ID error
Cause Possible Solution

Option card or hardware is damaged.

Replace the option card. Contact Yaskawa for consulation.

LED Operator

Display

Fault Name

oH

Heatsink Overheat

The temperature of the heatsink exceeded the value set to L8-02 (90-100°C).
Default value for L8-02 is determined by drive capacity (02-04).

Cause

Possible Solution

Surrounding temperature is too high.

* Check the temperature surrounding the drive. Verify temperature is within
drive specifications.

« Improve the air circulation within the enclosure panel.

« Install a fan or air conditioner to cool the surrounding area.

* Remove anything near the drive that might be producing excessive heat.

Load is too heavy.

* Measure the output current.
* Decrease the load.
 Lower the carrier frequency (C6-02).

Internal cooling fan is stopped.

* Replace the cooling fan. Refer to Cooling Fan Replacement on page 254.
* After replacing the drive, reset the cooling fan maintenance parameter
(04-03 =“0").

LED Operator Display Fault Name
Overheat 1 (Heatsink Overheat)
In} il oH1 The temperature of the heatsink has exceeded the value set to L8-02
(100-110°C). Default value for L8-02 is determined by drive capacity (02-04).
Cause Possible Solution

Surrounding temperature is too hot.

* Check the temperature surrounding the drive.

* Improve the air circulation within the enclosure panel.

« Install a fan or air conditioner to cool the surrounding area.

* Remove anything near the drive that might be producing excessive heat.

Load is too heavy.

* Measure the output current.
* Reduce the load.
* Lower the carrier frequency (C6-02).
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The internal cooling fan has reached
its performance life or has
malfunctioned.

 Check the maintenance time for the cooling fan (U4-04).

« If U4-04 exceeds 90%, replace the cooling fan. Refer to Cooling Fan
Replacement on page 254.

« After replacing fan, reset the fan maintenance time (04-03 = “0”).

Current flowing to control circuit
terminal +V exceeded the tolerance
level.

* Check tCheck the current level of the terminal.
* Set the current to the control circuit terminal to be 20 mA or less.

LED Operator Display

Fault Name

oH3

Motor Overheat Alarm (PTC Input)

« The motor overheat signal to analog input terminal Al or A2 exceeded the
alarm detection level.
* Detection requires multi-function analog input H3-02 or H3-10 be set to “E”.

Cause

Possible Solution

Motor has overheated

« Check the size of the load, the accel/decel times and the cycle times.
* Decrease the load.
« Increase the acceleration and deceleration times (C1-01 through C1-08).

 Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve
reducing E1-08 and E1-10.

« Be careful not to lower E1-08 and E1-10 excessively, as this reduces load
tolerance at low speeds.

* Check the motor-rated current.

« Enter the motor-rated current as indicated on the motor nameplate (E2-01).
« Ensure the motor cooling system is operating normally.

* Repair or replace the motor cooling system.

LED Operator Display

Fault Name

oH4

Motor Overheat Fault (PTC Input)

 The motor overheat signal to analog input terminal A1 or A2 exceeded the
alarm detection level.
* Detection requires that multi-function analog input H3-02 or H3-10 = “E”.

Cause

Possible Solution

Motor has overheated.

* Check the size of the load, the accel/decel times and the cycle times.
* Decrease the load.
« Increase the acceleration and deceleration times (C1-01 through C1-08).

 Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve
reducing E1-08 and E1-10.Be careful not to lower E1-08 and E1-10
excessively because this reduces load tolerance at low speeds

* Check the motor-rated current.

« Enter the motor-rated current as indicated on the motor nameplate (E2-01).
« Ensure the motor cooling system is operating normally.

* Repair or replace the motor cooling system.

LED Operator Display Fault Name
Motor Overload
I 'L ! oLl - ;
= The electrothermal sensor tripped overload protection.
Cause Possible Solution
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Load is too heavy.

Reduce the load.

Cycle times are too short during
acceleration and deceleration.

Increase the acceleration and deceleration times (C1-01 through C1-08).

* Drive overloaded at low speeds.

* Overload may occur at low speeds
when using a general-purpose
motor, even if operating within the
rated current limitation.

* Reduce the load.

« Increase the speed.

« If the drive is supposed to operate at low speeds, either increase the motor
capacity or use a motor specifically designed to operate with the drive.

Although a special type of motor is
being used, the motor protection
selection is set for a general-purpose
motor (L1-01 =1).

Set L1-01 =“2”.

Voltage is too high for the V/f
characteristics.

* Adjust the user set V/f patterns (E1-04 through E1-10). Parameters E1-08 and
E1-10 may need to be reduced.

« IfE1-08 and E1-10 are set too high, there may be very little load tolerance at
low speed.

The wrong motor-rated current is set
to E2-01.

* Check the motor-rated current.
* Enter the value written on the motor nameplate to parameter E2-01.

The maximum frequency for the
drive input power is set too low.

* Check the rated frequency indicated on the motor nameplate.
« Enter the rated frequency to E1-06 (Base Frequency).

Multiple motors are running off the
same drive.

Disable the Motor Protection function (L1-01 = “0”) and install a thermal relay
to each motor.

The electrical thermal protection
characteristics and motor overload
characteristics do not match.

* Check the motor characteristics.
« Correct the value set to L1-01 (Motor Protection Function).
« Install an external thermal relay.

The electrical thermal relay is
operating at the wrong level.

* Check the current rating listed on the motor nameplate.
* Check the value set for the motor-rated current (E2-01).

Cause

Possible Solution

Overexcitation current is enabled.

« Overexcitation is a potential serious danger to the motor.

* Reduce the excitation deceleration gain (n3-13).

* Set L3-04 (Stall Prevention during Deceleration) to a value other than 4.
« Disable overexcitation (n3-23 = “0”).

Speed Search related parameters are
not set to the proper values.

* Check values set to Speed Search related parameters.

* Adjust the Speed Search current and Speed Search deceleration times (b3-02
and b3-03 respectively).

* After Auto-Tuning, enable Speed Estimation Type Search (b3-24 = “17).

Output current fluctuation due to
input phase loss.

Check the power supply for phase loss.

LED Operator Display Fault Name
_ Drive Overload
oL oL2 - A -
== The thermal sensor of the drive triggered overload protection.
Cause Possible Solution

Load is too heavy.

Reduce the load.
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Cycle times are too short during
acceleration and deceleration.

Increase the settings for the acceleration and deceleration times (C1-01
through C1-08).

Voltage is too high for the V/f
characteristics.

* Adjust the preset V/f pattern (E1-04 through E1-10). This will mainly involve
reducing E1-08 and E1-10.

* Be careful not to lower E1-08 and E1-10 excessively because this reduces
load tolerance at low speeds.

Drive capacity is too small.

Replace the drive with a larger model.

Overload occurred when operating
at low speeds.

* Reduce the load when operating at low speeds.
* Replace the drive with a model that is one frame size larger.
« Lower the carrier frequency (C6-02).

Excessive torque compensation.

Reduce the torque compensation gain (C4-01) until there is no speed loss but
less current.

Speed Search related parameters are
not set correctly.

* Check the settings for all Speed Search related parameters.

* Adjust the current used during Speed Search and the Speed Search
deceleration time (b3-03 and b3-02 respectively).

« After Auto-Tuning the drive, enable the Speed Search Estimation Type
(b3-24 =“17).

Output current fluctuation due to
input phase loss.

Check the power supply for phase loss.

LED Operator Display

Fault Name

oL3

Overtorque Detection 1

The current has exceeded the value set for torque detection (L6-02) for longer
than the allowable time (L6-03).

Cause

Possible Solution

Parameter settings are not
appropriate for the type of load.

Check the settings of parameters L6-02 and L6-03.

There is a fault on the machine side
(e.g., the machine is locked up).

Check the status of the load.
Remove the cause of the fault.

LED Operator Display

Fault Name

oL4

Overtorque Detection 2

The current has exceeded the value set for Overtorque Detection 2 (L6-05) for
longer than the allowable time (L6-06).

Cause

Possible Solution

Parameter settings are not
appropriate for the type of load.

Check the settings of parameters L6-05 and L6-06.

There is a fault on the machine side
(e.g., the machine is locked up).

Check the status of the load.
Remove the cause of the fault.

LED Operator Display

Fault Name

/ oL7

High-Slip Braking OL

The output frequency stayed constant for longer than the time set in n3-04
during High-slip Braking.

Cause

Possible Solution
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Excessive load inertia.

Motor is driven by the load.

Something on the load side is
restricting deceleration.

* Reduce deceleration times using parameters C1-02, -04, -06 and -08 in
applications that do not use High-slip Braking.
* Use a braking resistor to shorten deceleration time.

Braking during is too short.

The overload time during High-slip

« Increase parameter n3-04 (High-slip Braking Overload Time).
« Install a thermal relay and increase the parameter setting of n3-04 to the
maximum value.

LED Operator Display

Fault Name

o
arie oPr

Digital Operator Connection Fault

» The LCD operator has been disconnected from the drive. Note: An oPr fault
will occur when all of the following conditions are true:

* Output is interrupted when the operator is disconnected (02-06 = 1).

* The run command is assigned to the LCD operator (b1-02 = 0 and LOCAL
has been selected).

Cause

Possible Solution

LCD operator is not properly
connected to the drive.

* Check the connection between the LCD operator and the drive.

* Replace the cable if damaged.

* Turn off the drive input power and disconnect the LCD operator. Next
reconnect the operator and turn the drive input power back on.

LED Operator Display Fault Name
- Overspeed (Simple V/f with PG)
oJ os Pulse input (RP) indicates that motor speed feedback exceeded F1-08 setting.
Cause Possible Solution

Overshoot or undershoot is
occurring.

* Adjust the gain by using the pulse train input parameters
(H6-02 through H6-05).

« Increase the settings for C5-01 (Speed Control Proportional Gain 1) and
reduce C5-02 (Speed Control Integral Time 1).

Incorrect PG pulse settings.

Set the H6-02 (Pulse Train Input Scaling) = 100%, the number of pulses during
maximum motor revolutions.

Inappropriate parameter settings.

Check the setting for the overspeed detection level and the overspeed detection
time (F1-08 and F1-09).

LED Operator Display Fault Name
Overvoltage
_ ov Voltage in the DC bus has exceeded the overvoltage detection level.
vy For 200 V class: approximately 410 V
For 400 V class: approximately 820 V (740 V when E1-01 is less than 400)
Cause Possible Solution

motor into the drive.

Deceleration time is too short and
regenerative energy flows from the

« Increase the deceleration time (C1-02, -04, -06, -08).

« Install a braking resistor or a dynamic braking resistor unit.

« Enable stall prevention during deceleration (L3-04 = “1”). Stall prevention is
enabled as the default setting.
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5.4 Fault Detection

Acceleration time is too short.

« Check if sudden drive acceleration triggers an overvoltage alarm.
« Increase the acceleration time.
« Use longer S-curve acceleration and deceleration times.

Excessive braking load.

The braking torque was too high, causing regenerative energy to charge the DC
bus. Reduce the braking torque, use a braking option, or lengthen decel time.

Surge voltage entering from the
drive input power.

Install a DC reactor. Note: Voltage surge can result from thyristor convertor
and phase advancing capacitor using same drive main input power supply.

Ground fault in the output circuit
causing the DC bus capacitor to
overcharge.

* Check the motor wiring for ground faults.
« Correct grounding shorts and turn the power back on.

Improper Setting of Speed Search
related parameters.

(Includes Speed Search after a
momentary power loss and after a
fault restart.)

« Check the settings for Speed Search related parameters.

* Enable Speed Search Retry function (b3-19 greater than or equal to 1 to 10).

 Adjust the current level during Speed Search and the deceleration time (b3-02
and b3-03 respectively).

* Perform Line-to-Line Resistance Auto-Tuning and then enable Speed
Estimation Type Speed Search (b3-24 = “1”).

Excessive regeneration when
overshoot occurs after acceleration.

Enable the Overvoltage Suppression function (L3-11 = “17).
Lengthen the S-curve at acceleration end.

Drive input power voltage is too
high.

 Check the voltage.
 Lower drive input power voltage within the limits listed in the specifications.

The dynamic braking transistor is
damaged.

Replace the drive.

The braking transistor is wired
incorrectly.

* Check braking transistor wiring for errors.
* Properly rewire the braking resistor device.

Drive fails to operate properly due to
noise interference.

* Review the list of possible solutions provided for controlling noise.
* Review the section on handling noise interference and check the control
circuit lines, main circuit lines and ground wiring.

Load inertia has been set incorrectly.

 Check the load inertia settings when using KEB, overvoltage suppression or
Stall Prevention during deceleration.
* Adjust L3-25 (Load Inertia Ratio) in accordance with the load.

Braking function is being used in
PM Open Loop Vector Control.

Connect a braking resistor.

Motor hunting occurs.

* Adjust the parameters that control hunting.

« Set the hunting prevention gain (n1-02).

* Adjust the AFR time constant (n2-02 and n2-03) when in OLV Control.

« Use parameters n8-45 (PM Speed Feedback Detection Suppression Gain) and
n8-47 (Pull-In Current Compensation Time Constant).

LED Operator Display

Fault Name

or PF

Input Phase Loss

Drive input power has an open phase or has a large imbalance of voltage
between phases. Detected when L8-05 = 1 (enabled).

Cause

Possible Solution

There is phase loss in the drive input
power.

* Check for wiring errors in the main circuit drive input power.
« Correct the wiring.
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5.4 Fault Detection

There is loose wiring in the drive
input power terminals.

* Ensure the terminals are tightened properly.
* Apply the tightening torque specified in this manual to fasten the terminals.
Refer to Wire Gauges and Tightening Torque on page 63

There is excessive fluctuation in the
drive input power voltage.

* Check the voltage from the drive input power.

* Review the possible solutions for stabilizing the drive input power.

* Disable Input Phase Loss Detection (L8-05 = “0”). PF is detected if DC bus
ripple is too high. If it is disabled, there is no fault but the ripple is still too
high, thereby the capacitors are stressed more and lose lifetime.

There is poor balance between
voltage phases.

« Stabilize drive input power or disable phase loss detection.

Cause

Possible Solution

The main circuit capacitors are
worn.

* Check the maintenance time for the capacitors (U4-05).
* Replace the drive if U4-05 is greater than 90%.

* Check for anything wrong with the drive input power.

« If nothing is wrong with the drive input power, try the following solutions if
the alarm continues:

* Disable Input Phase Loss Protection selection (L8-05 = “0”). PF is detected if
DC bus ripple is too high. If it is disabled, there is no fault but the ripple is still
too high, thereby the capacitors are stressed more and lose lifetime.

* Replace the drive.

LED Operator Display Fault Name

ar PGo PG Disconnect (for Simple V/f with PG)

o No PG pulses are received for longer than the time set to F1-14.
Cause Possible Solution

Pulse input (RP) is disconnected.

Reconnect the pulse input (RP).

Pulse input (RP) wiring is wrong.

Correct the wiring.

Motor brake engaged. Ensure the motor brake releases properly.
LED Operator Display Fault Name
Braking Resistor Overheat
H rH Braking resistor protection was triggered.
Fault detection is enabled when L8-01 = 1 (disabled as a default).
Cause Possible Solution

Deceleration time is too short and
excessive regenerative energy is
flowing back into the drive.

* Check the load, deceleration time and speed.

* Reduce the load.

« Increase the acceleration and deceleration times (C1-01 through C1-08).

* Replace the braking option with a larger device that can handle the power that
is discharged.

Excessive braking inertia.

Recalculate braking load and braking power. Then try reducing the braking
load and checking the braking resistor settings and improve braking capacity.

The proper braking resistor has not
been installed.

* Check the specifications and conditions for the braking resistor device.
« Select the optimal braking resistor.
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5.4 Fault Detection

very hot.

Note: The magnitude of the braking load trips the braking resistor overheat alarm, NOT the surface temperature.
Using the braking resistor more frequently than its rating trips the alarm even when the braking resistor surface is not

LED Operator Display

Fault Name

i w

Dynamic Braking Transistor

The built-in dynamic braking transistor failed.

Cause

Possible Solution

The braking transistor is damaged.

The control circuit is damaged.

« Cycle power to the drive and check if the fault reoccurs. Refer to Diagnosing
and Resetting Faults on page 226.
* Replace the drive if the fault continues.

LED Operator Display

Fault Name

CL- SEr

(]

Too Many Speed Search Restarts

The number of speed search restarts exceeded the number set to b3-19.

Cause

Possible Solution

Speed Search parameters are set to
the wrong values.

* Reduce the detection compensation gain during Speed Search (b3-10).
« Increase the current level when attempting Speed Search (b3-17).

« Increase the detection time during Speed Search (b3-18).

* Repeat Auto-Tuning.

The motor is coasting in the opposite
direction of the run command.

Enable Bi-directional Speed Search (b3-14 = “17).

LED Operator Display

Fault Name

=

)
I

STO

(]

[

Pull-Out Detection

Motor pull-out has occurred.

Cause

Possible Solution

The wrong motor code has been set
(Yaskawa motors only).

« Enter the correct motor code for the PM being used into E5-01.
« For special-purpose motors, enter the correct data to all ES parameters
according to the Test Report provided for the motor.

Load is too heavy.

« Increase the value set to n8-55 (Load Inertia for PM).

« Increase the value set to n8-51 (Pull-In Current during Accel/Decel for PM).
* Reduce the load.

« Increase the motor or drive capacity.

Load inertia is too heavy.

Increase n8-55 (Load Inertia for PM).

Acceleration and deceleration times
are too short.

« Increase the acceleration and deceleration times (C1-01 through C1-08).
« Increase the S-curve acceleration and deceleration times (C2-01).

LED Operator Display

Fault Name

UL3

Undervoltage Detection 1

The current has fallen below the minimum value set for torque detection
(L6-02) for longer than the allowable time (L6-03).

Cause

Possible Solution

Parameter settings are not
appropriate for the type of load.

Check the settings of parameters L6-02 and L6-03.
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5.4 Fault Detection

There is a fault on the machine side. | Check the load for any problems.

LED Operator Display Fault Name

Undertorque Detection 2

UL UL4 The current has fallen below the minimum value set for torque detection

(L6-05) for longer than the allowable time (L6-06).

Cause Possible Solution

Parameter settings are not

appropriate for the type of load. Check the settings of parameters L6-05 and L6-06.

There is a fault on the machine side. | Check the load for any problems.

LED Operator Display Fault Name

Mechanical Weakening Detection 2
ULs UL5
- The operation conditions matched the conditions set to L6-08.
Cause Possible Solution

Undertorque was detected and
matched the condition of mechanical

loss detection operation selection Check the load side for any problems.

(L6-08).
LED Operator Display Fault Name
DC Bus Undervoltage
One of the following conditions occurred while the drive was stopped:
0o Uvl * Voltage in the DC bus fell below the undervoltage detection level (L2-05).

LI * For 200 V class: approximately 190 V (160 V for single phase drives)

* For 400 V class: approximately 380 V (350 V when E1-01 is less then 400)
The fault is output only if L2-01 = 0 or L2-01 = 1 and the DC bus voltage is
under L1-05 for longer than L2-02.

Cause Possible Solution

* The main circuit drive input power is wired incorrectly.

Input power phase loss. « Correct the wiring.

* Ensure there are no loose terminals.
* Apply the tightening torque specified in this manual to fasten the terminals.
Refer to Wire Size and Torque Specifications on page 72

One of the drive input power wiring
terminals is loose.

There is a problem with the voltage |+ Check the voltage.
from the drive input power. « Correct the voltage to within range listed in drive input power specifications.

The power has been interrupted. Correct the drive input power.

Drive internal circuitry has become |+ Check the maintenance time for the capacitors (U4-05).
worn. * Replace the drive if U4-05 exceeds 90%.

The drive input power transformer is
not large enough and voltage drops | Check the capacity of the drive input power transformer.
after switching on power.

Air inside the drive is too hot. Check the drive’s internal temperature.

Problem with the CHARGE

indicator. Replace the drive.
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5.4 Fault Detection

LED Operator Display

Fault Name

Uv2

1
[N

Control Power Supply Voltage Fault

Voltage is too low for the control drive input power.

Cause

Possible Solution

L2-02 changed from its default
value in drive that is 7.5 kW or
smaller without installing a

Momentary Power Loss Ride-Thru.

Correct parameter L2-02 setting or install optional Momentary Power Loss

Ride-Thru unit.

The wiring for the control power
supply is damaged.

« Cycle power to the drive. Check if the fault reoccurs.
* Replace the drive if the fault continues to occur.

Internal circuitry is damaged.

« Cycle power to the drive. Check if the fault reoccurs.
« Replace the drive if the fault continues to occur.

LED Operator Display

Fault Name

Uv3

7]
[

Undervoltage 3 (Inrush Prevention Circuit Fault)

The inrush prevention circuit has failed.

Cause

Possible Solution

The contactor on the inrush
prevention circuit is damaged.

« Cycle power to the drive. Check if the fault reoccurs.

* Replace the drive if the fault continues to occur.

* Check monitor U4-06 for the performance life of the inrush prevention

circuit.
* Replace the drive if U4-06 exceeds 90%.
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5.5 Alarm Detection

5.5

Alarm Detection

Alarms are drive protection functions that do not operate the fault contact. The drive will
return to original status when the cause of the alarm has been removed.

During an alarm condition, the Digital Operator display flashes and an alarm output is
generated at the multi-function outputs (H2-01 to H2-03), if programmed.

Investigate the cause of the alarm and refer to Table 5.9 for the appropriate action.

€ Alarm Codes, Causes, and Possible Solutions
Table 5.9 Alarm Codes, Causes, and Possible Solutions

LED Operator Display

Minor Fault Name

input terminal (S1 to S7).

L ” Baseblock
v Drive output interrupted as indicated by an external baseblock signal.
. . Minor Fault (H2-
Cause Possible Solutions OO = 10)
External baseblock signal
entered via multi-function Check external sequence and baseblock signal input timing. No output

LED Operator Display

Minor Fault Name

Option Communication Error

drive.

* Reinstall the option card.

:’_‘: :'_:”j bUS « After initial communication was established, the connection was lost.
* Assign a run command frequency reference to the option card.
. . Minor Fault (H2-
Cause Possible Solutions 00 =10

Connection is broken or * Check for faulty wiring.
master controller stopped « Correct the wiring. YES
communicating. * Repair ground wiring or disconnected cables.
Option card is damaged. If there are no problemslwnh the wiring and the fault continues YES

to occur, replace the option card.
The option card is not « The connector pins on the option card are not properly lined up
properly connected to the with the connector pins on the drive. YES
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5.5 Alarm Detection

A data error occurred due to

* Check options available to minimize the effects of noise.

* Take steps to counteract noise in the control circuit wiring,
main circuit lines and ground wiring.

* Try to reduce noise on the controller side.

* Use surge absorbers on magnetic contactors or other equipment
causing the disturbance.

noise.

* Use cables recommended by Yaskawa or another type of
shielded line. The shield should be grounded on the controller
side or on the drive input power side.

* Separate all wiring for communications devices from drive
input power lines. Install a noise filter to the input side of the
drive input power.

noise. * Use cables recommended by Yaskawa, or another type of YES
shielded line. The shield should be grounded on the controller
side or on the drive input power side.
* All wiring for communications devices should be separated
from drive input power lines. Install a noise filter to the input
side of the drive input power.
LED Operator Display Minor Fault Name
_ Serial Communication Transmission Error
faLt CALL - -
s Communication has not yet been established.
. . Minor Fault (H2-
Cause Possible Solutions OO =10
CommumcatAlons WIIE IS |, Check for wiring errors.
faulty, there is a short circuit, ..
L * Correct the wiring. YES
or something is not connected .
* Remove and ground shorts and reconnect loose wires.
properly.
Programming error on the Check communications at start-up and correct programming YES
master side. eITors.
Communications circuitry is | * Perform a self-diagnostics check. YES
damaged. * Replace the drive if the fault continues to occurs.
The terminal slave drive must have the internal terminal
Terminal resistance setting is | resistance switch set correctly. Place DIP switch S2 to the ON YES
incorrect. position. Refer to MEMOBUS/Modbus Switch Settings on
page 407.
LED Operator Display Minor Fault Name
e CE MEMOBUS/Modbus Communication Error
Lt Control data was not received correctly for two seconds.
. . Minor Fault (H2-
Cause Possible Solutions 0o =10
* Check options available to minimize the effects of noise.
+ Counteract noise in the control circuit wiring, main circuit lines
and ground wiring.
* Reduce noise on the controller side.
* Use surge absorbers on magnetic contactors or other equipment
A data error occurred due to causing the disturbance. YES
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5.5 Alarm Detection

Communication protocol is

 Check the H5 parameter settings as well as the protocol setting

disconnected or damaged.

* Replace the communications cable.

incompatible in the controller. YES
P : « Ensure settings are compatible.

The CE detection time

(H5-09) is set shorter than the | « Check the PLC.

time required for a « Change the software settings in the PLC. YES

communication cycle to take |+ Set a longer CE detection time (H5-09).

place.

Setmg or ther s a ardware | - Check i PLC. vES
& » Remove the cause of the error on the controller side.

problem.

Communications cable is « Check the connector for a signal through the cable. YES

LED Operator Display

Minor Fault Name

dEv

.
[y

Speed Deviation (for Simple V/f with PG)

According to the pulse input (RP), the speed deviation is greater than the setting in

F1-10 for a time longer than the setting in F1-11.

Minor Fault

Cause Possible Solutions Output
(H2-00 =10)

Load is too heavy Reduce the load. YES
Acceleration and deceleration | Increase the acceleration and deceleration times (C1-01 through

. YES
times are set too short. C1-08).
The load is locked up. Check the machine. YES
Parameter. settings are Check the settings of parameters F1-10 and F1-11. YES
inappropriate.
The motor brake engaged. Ensure the brake releases properly. YES

LED Operator Display

Minor Fault Name

(H1-O0 = 6A) and that
signal was switched off.

ok dnE Drive Disabled
Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
“Drive Enable” is set to a
multi-function contact input Check the operation sequence. YES

LED Operator Display

Minor Fault Name

=

EE EF

Forward/Reverse Run Command Input Error

Both forward run and reverse run closed simultaneously for over 0.5 s.

Cause

Possible Solutions

Minor Fault
Output
(H2-00 =10)
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5.5 Alarm Detection

Sequence error

Check the forward and reverse command sequence and correct
the problem.
Note: When minor fault EF detected, motor ramps to stop.

YES

PLC program.

LED Operator Display Minor Fault Name
_ Option Card External Fault
EED EFO0
- An external fault condition is present.
Minor Fault
Cause Possible Solutions Output
(H2-00=10)
An external fault was
;e()c_eolg/ e:d :fr((:guts?: Pt%fe: Xﬁtvhe * Remove the cause of the external fault. YES
. ns * Remove the external fault input from the PLC.

to continue running when an
external fault occurs).
There is a problem with the Check the PLC program and correct problems. YES

LED Operator Display

Minor Fault Name

o EFI External fault (input terminal S1)
Lt External fault at multi-function input terminal S1.
P External fault (input terminal S2)
EE7 EF2 P 4
- External fault at multi-function input terminal S2.
. External fault (input terminal S3)
IL IL _ll EF3 . . . .
- - External fault at multi-function input terminal S3.
_ External fault (input terminal S4)
I’_ IL ,_II EF4 X . -
External fault at multi-function input terminal S4.
LED Operator Display Minor Fault Name
. External fault (input terminal S5)
- External fault at multi-function input terminal SS5.
R External fault (input terminal S6)
EFb EF6 . — -
- External fault at multi-function input terminal S6.
. External fault (input terminal S7)
EFY EF7 - P -
- External fault at multi-function input terminal S7.

Minor Fault

Cause Possible Solutions Output
(H2-O00O=10)
An external device has Remove the cause of the external fault and reset the YES
tripped an alarm function. multi-function input value.
* Ensure the signal lines have been connected properly to the
Wiring is incorrect. terminals assigned for external fault detection YES

(H1-00 =20 to 2F).
* Reconnect the signal line.

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual

209

n Troubleshooting



5.5 Alarm Detection

Multi-function contact inputs
are set incorrectly.

« Check if the unused terminals have been set for
H1-00 = 20 to 2F (External Fault).
« Change the terminal settings.

YES

LED Operator Display

Minor Fault Name

damaged.

Excessive PID Feedback
/::l__: H FbH The PID feedback input is higher than the level set in b5-36 for longer than the time
set in b5-37, and b5-12 is set to 1 or 4.
Minor Fault
Cause Possible Solutions Output
(H2-O00O =10)

Parameters settings for b3-36 Check parameters b5-36 and b5-37. YES
and b5-37 are incorrect.
PID feedback wiring is faulty.| Correct the wiring. YES
Feedback sensor has Check the sensor and replace it if damaged. YES
malfunctioned.
Feedback input circuit is Replace the drive. YES

LED Operator Display

Minor Fault Name

damaged.

PID Feedback Loss
/—_/_-u'_ FbL The PID feedback input is lower than the level set in b5-13 for longer than the time
set in b5-14, and b5-12 is set to 1 or 4.
Minor Fault
Cause Possible Solutions Output
(H2-00 =10)

Parameters settings for bS-13 Check parameters b5-13 and b5-14. YES
and b5-14 are incorrect.
PID feedback wiring is faulty.| Correct the wiring. YES
Feedback_ sensor has Check the sensor and replace it if damaged. YES
malfunctioned.
Feedback input circuit is Replace the drive. YES

LED Operator Display

Minor Fault Name

HI1.

Check if the PLC signal is set correctly.

i Hbb Hardwire Baseblock Signal Input
moo Hardwire Baseblock input signal open.
Minor Fault
Cause Possible Solutions Output
(H2-O00 =10)

Internally, both Hardwire
Baseblock channels are Replace the drive. YES
broken.
There is no signal at terminal | Check the wiring of terminal HI. YES
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too high

« Install a fan or air conditioner to cool surrounding area.
* Remove anything near drive that may cause extra heat.

LED Operator Display Minor Fault Name
_ Hardwire Baseblock Signal Input
HobE | HobF _
- One of the baseblock channels is damaged.
Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
One of th? bascblock Replace the drive. YES
channels is faulty.
LED Operator Display Minor Fault Name
. Current Alarm
HCA [ :
- Drive current exceeded overcurrent warning level (150% of the rated current).
Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
. * Measure the current flowing through the motor.
Load is too heavy. * Reduce the load or increase the capacity of the drive. YES
* Calculate the torque required during acceleration and for the
inertia moment.
Acceleration and deceleration | © g et]})l: torque level is not right for the load, take the following VES
times are 0o short. * Increase the acceleration and deceleration times
(C1-01 through C1-08).
* Increase the capacity of the drive.
A special-purpose motor is
being used, or the drive is * Check the motor capacity.
attempting to run a motor « Use a motor appropriate for the drive. Ensure the motor is YES
greater than the maximum within the allowable capacity range.
allowable capacity.
The current level increased
due to Speed Search after a The alarm will appear only briefly. There is no need to take
momentary power loss or X L . YES
. . action to prevent the alarm from occurring in such instances.
while attempting to perform a
fault restart.
LED Operator Display Minor Fault Name
Heatsink Overheat
oH oH -
C The temperature exceeded the maximum allowable value.
. . Minor Fault (H2-
Cause Possible Solutions OO =10
* Check the surrounding temperature.
Surrounding temperature is |  Improve the air circulation within the enclosure panel. YES
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5.5 Alarm Detection

Internal cooling fan has
stopped.

« Replace the cooling fan. Refer to Cooling Fan Replacement
on page 254.

* After replacing the drive, reset the cooling fan maintenance
parameter to (04-03 = “0”).

YES

Airflow around the drive is
restricted.

* Provide proper installation space around the drive as indicated
in the manual. Refer to Correct Installation Spacing on
page 42.

« Allow for the specified space and ensure that there is sufficient
circulation around the control panel.

YES

« Check for dust or foreign materials clogging cooling fan.
« Clear debris caught in the fan that restricts air circulation.

YES

LED Operator Display

Minor Fault Name

Drive Overheat Warning

drive.

* Solving the problem will clear the warning.

oHc oH2 “Drive Overheat Warning” was input to a multi-function input terminal, S1 through
S7 (H1-O0O = B).
. . Minor Fault (H2-
Cause Possible Solutions OO = 10)
An external device triggered | . . .
and overheat warning in the Search for the device that tripped the overheat warning. YES

LED Operator Display

Minor Fault Name

tolerance at low speeds.
* Check the motor-rated current.
 Enter motor-rated current on motor nameplate (E2-01).
« Ensure the motor cooling system is operating normally.
* Repair or replace the motor cooling system.

Motor Overheat
] H_::l oH3 The motor overheat signal entered to a multi-function analog input terminal
exceeded the alarm level (H3-02 or H13-10 = E).
. . Minor Fault (H2-
Cause Possible Solutions 00 =10
Motor
thermostat Repair the PTC input witin YES
wiring is fault P put wirng.
(PTC input).
Therg 1S a'fault on the « Check the status of the machine.
machine side (e.g., the
L * Remove the cause of the fault.
machine is locked up).
« Check the load size, accel/decel times, and cycle times.
* Decrease the load.
« Increase accel and decel times (C1-01 to C1-08).
 Adjust the preset V/f pattern (E1-04 through E1-10). This will
Motor has mainly involve reducing E1-08 and E1-10. Note: Do not lower
overheated E1-08 and E1-10 excessively, because this reduces load YES

LED Operator Display

Minor Fault Name
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5.5 Alarm Detection

oL3

[
-
[

Overtorque 1

Drive output current (or torque in OLV) was greater than L6-02 for longer than the
time set in L6-03.
. . Minor Fault (H2-
Cause Possible Solutions oo = 10)
Inappropriate parameter Check parameters L6-02 and L6-03. YES
settings.
;l;ir}le:i;se:;if;:l(teon t?}fe * Check the status of the machine. YES
L £ * Remove the cause of the fault.
machine is locked up).

LED Operator Display Minor Fault Name
Overtorque 2
oL oL4 Drive output current (or torque in OLV) was greater than L6-05 for longer than the
P! q gl g
time set in L6-06.
Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
Parameter seftings are not | o parameters L6-05 and L6-06. YES
appropriate.
There{ 1S a-fault on the * Check the status of the machine being used.
machine side (e.g., the YES
L * Remove the cause of the fault.
machine is locked up).

LED Operator Display Minor Fault Name
- S Overspeed (for Simple V/f with PG)
4 o
oJ Pulse input (RP) indicates that motor speed feedback exceeded F1-08 setting.
Minor Fault
Cause Possible Solutions Output
(H2-O00O=10)
* Adjust the gain by using the pulse train input parameters (H6-
. 02 through H6-05).
(());/Ceur;}il::m or undershoot is Adjust the speed feedback accuracy. YES
& « Increase the settings for C5-01 (Speed Control Proportional
Gain 1) and reduce C5-02 (Speed Control Integral Time 1).
PG pulse settings are Set the H6-02 (Pulse Train Input Scaling) = 100%, the number YES
incorrect. of pulses during maximum motor revolutions.
Parameter settings are Check the setting for the overspeed detection level and the YES
inappropriate. overspeed detection time (F1-08 and F1-09).

LED Operator Display

Minor Fault Name

" ov

2

DC Bus Overvoltage

The DC bus voltage exceeded the trip point.
For 200 V class: approximately 410 V

For 400 V class: approximately 820 V (740 V when E1-01 <400)

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual

213

n Troubleshooting



5.5 Alarm Detection

. . Minor Fault (H2-
Cause Possible Solutions OO =10
« Install a DC reactor or an AC reactor.
Surge voltage present in the | * Voltage surge can result from a thyristor convertor and a phase VES
drive input power. advancing capacitor operating on the same drive input power
system.
* The motor has short-
ircuited. .
circuited « Check the motor power cable, relay terminals and motor
* Ground current has . L
... | terminal box for short circuits. YES
over-charged the main circuit .
. X L. « Correct grounding shorts and turn the power back on.
capacitors via the drive input
power.
* Review possible solutions for handling noise interference.
* Review section on handling noise interference and check
Noise interference causes the | control circuit lines, main circuit lines and ground wiring. YES
drive to operate incorrectly. | * If the magnetic contactor is identified as a source of noise,
install a surge protector to the MC coil.
Set number of fault restarts (L5-01) to a value other than 0. YES

LED Operator Display

Minor Fault Name

oocC

a3

PASS

MEMOBUS/Modbus Comm. Test Mode Complete

Minor Fault

finished normally.

Cause Possible Solutions Output
(H2-O00 =10)
MEMOBUS/Modbus test has This verifies that the test was successful. No output

LED Operator Display

Minor Fault Name

o

Hho PGo

PG Disconnect (for Simple V/f with PG)

Detected when no PG pulses received for a time longer than setting in F1-14.

Minor Fault

Cause Possible Solutions Output
(H2-00 = 10)
Pulse input (RP) is .
disconnected. Reconnect the pulse input (RP). YES
Pulse input (RP) wiring is Correct the wiring. YES
wrong.
Motor brake is engaged. Ensure the brake releases properly YES
LED Operator Display Minor Fault Name
Motor Switch during Run
rin rUn - -
= A command to switch motors was entered during run.
Minor Fault
Cause Possible Solutions Output
(H2-00O =10)
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5.5 Alarm Detection

A motor switch command was | Change the operation pattern so that the motor switch command
. . . A YES

entered during run. is entered while the drive is stopped.

LED Operator Display Minor Fault Name
_ Fault Reset when Run Command Entered

riint rUnC -

- Fault reset was being executed when a run command was entered.

. . Minor Fault (H2-
Cause Possible Solutions 0o =10

Fault reset was being
executed when a run
command was entered.

* Ensure that a run command cannot be entered from the external
terminals or option card during fault reset. YES
* Turn off the run command.

decreased significantly.

LED Operator Display Minor Fault Name
- Undertorque Detection 1
li I'l’ -'I UL3 . . .
- Drive output current (or torque in OLV) less than L6-02 for longer than L6-03 time.
Cause Possible Solutions Mmg; 1“::];H2-

Inappropriate parameter Check parameters L6-02 and L6-03. YES
settings.
Load has dropped or * Check for broken parts in the transmission system. YES

LED Operator Display Minor Fault Name
Undertorque Detection 2
ey UL4
- = Drive output current (or torque in OLV) less than L6-05 for longer than L6-06 time.
Cause Possible Solutions Mmg; 1“::];H2-

Inappropriate parameter Check parameters L6-05 and L6-06. YES
settings.
The load ha? d?OPPed or * Check for broken parts in the transmission system. YES
decreased significantly.

LED Operator Display Minor Fault Name
Undervoltage
* One of the following conditions was true when the drive was stopped and a run
command was entered:
Uu Uv * DC bus voltage dropped below the level specified in L2-05.
« Contactor to suppress inrush current in the drive was open.
* Low voltage in the control drive input power. This alarm outputs only if L2-01 is
not 0 and DC bus voltage is under L2-05.
. . Minor Fault (H2-
Cause Possible Solutions OO =10
Phase loss in the drive input | Check for wiring errors in the main circuit drive input power. YES
power. Correct the wiring.
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5.5 Alarm Detection

Loose wiring in the drive

« Ensure the terminals have been properly tightened.
« Apply the tightening torque specified in this manual to fasten

is broken or disconnected.

input power terminals. the terminals. Refer to Wire Gauges and Tightening Torque YES
on page 63
. . « Check the voltage.
grhif/reeiils itpr(;l\)all:‘nv‘c):]l]tt: tehe « Lower the voltage of the drive input power so that it is within YES
put p £e- the limits listed in the specifications.
Drive internal circuitry is « Check the maintenance time for the capacitors (U4-05). YES
worn. * Replace the drive if U4-05 exceeds 90%.
The drive input power
transformer is not large * Check for a tripped alarm when the magnetic contactor, line
enough and voltage drops breaker and leakage breaker are turned on. YES
when the power is switched |« Check the capacity of the drive input power transformer.
on.
Air inside the drive is too hot. | « Check the temperature inside the drive. YES
The CHARGE indicator light | | Replace the drive. YES
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5.6 Operator Programming Errors

5.6

Operator Programming Errors

An Operator Programming Error (0PE) occurs when an inappropriate parameter is set or an
individual parameter setting is inappropriate. The drive will not operate until the parameter
is set correctly; however, no alarm or fault outputs will occur. If an oPE occurs, investigate
the cause and refer to Table 5.10 for the appropriate action. When oPE error is displayed,
press the ENTER button to display U1-34 (oPE fault constant). This monitor displays the

parameter causing the oPE error.

€ OPE Codes, Causes, and Possible Solutions

Table 5.10 oPE Codes, Causes, and Possible Solutions

LED Operator Display

Error Name

OC I’ oPEO1

— o
oo

Drive Capacity Setting Fault

Drive capacity and then value set to 02-04 do not match.

Cause

Possible Solutions

The drive capacity setting
(02-04) and the actual capacity of the drive are not the
same.

Correct the value set to 02-04.

LED Operator Display

Error Name

e
aFELD oPE02

Parameter Range Setting Error

Use U1-18 to find which parameters were set outside the
setting range.

Cause

Possible Solutions

Parameters were set outside the possible setting range.

Set parameters to the proper values.

Note: Other errors are given precedence over oPE02 when multiple errors occur at the same time.

LED Operator Display Error Name
Multi-Function Input Selection Error
Iu] /':' :_C ;'_-:' __' oPE03 A contradictory setting is assigned to multi-function
contact inputs H1-01 through to H1-07.
Cause Possible Solutions

* The same function is assigned to two multi-function
inputs.
« Excludes “Not used” and “External Fault.”

« Ensure all multi-function inputs are assigned to different
functions.

« Re-enter the multi-function settings to ensure this does
not occur.

The Up command was set but the Down command was
not, or vice versa (settings 10 vs. 11).

The Up 2 command was set but the Down 2 command
was not, or vice versa (settings 75 vs. 76).

Correctly set functions that need to be enabled in
combination with other functions.
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LED Operator Display

Error Name

Run command for a 2-wire sequence was set, but forward/|
reverse command for a 2-wire sequence was not. “Drive
Enable” is set to a multi-function contact input (H1-01 =
6A or H1-02 = 6A).

Correctly set functions that need to be enabled in
combination with other functions.

» Two of the following functions are set at the same time:
* Up / Down Command (10 vs. 11)

* Up 2/ Down 2 Command (75 vs. 76)

* Hold Accel/Decel Stop (A)

* Analog Frequency Reference Sample / Hold (1E)

« Offset Frequency 1, 2, 3 Calculations (44, 45, 46)

* Check if contradictory settings have been assigned to
the multi-function input terminals at the same time.
« Correct setting errors.

The Up/Down command (10, 11) is enabled at the same
time as PID control (b5-01).

Disable control PID (b5-01
Down command.

=“0") or disable the Up/

* One of the following settings at the multi-function input
terminals:

« External Search Command 1 and External Search
Command 2 (61 vs. 62)

« Fast-Stop N.O. and Fast-Stop N.C. (15 vs. 17)

» KEB for Momentary Power Loss and High Slip Braking
(65, 66, 7A, 7B vs. 68)

* Motor Switch Command and Accel/Decel Time 2 (16 vs.
1A)

* KEB Command | and KEB Command 2 (65, 66 vs. 7A,
7B)

* FWD Run Command (or REV) and FWD/REV Run
Command (2-wire) (40, 41 vs. 42, 43)

 External DB Command and Drive Enable (60 vs. 6A))

* Motor Switch Command and UP2/DOWN2 Command
(16 vs. 75, 76)

Check for contradictory settings assigned to the
multi-function input terminals at the same time.
Correct setting errors.

* One of the following settings was entered while
H1-00 = 2 (Alternative Reference):

* bl-15 =4 (Pulse Train Input) and H6-01 (Pulse Train
Input Function Selection) not = 0 (Frequency Reference)

*bl-15 or b1-16 set to 3 but no option card connected

* Although b1-15 = 1 (Analog Input) and H3-02 or H3-10
are set to 0 (Frequency Bias).

H2-0O0 = 38 (Drive Enabled) but H1-OO is not set to
6A (Drive Enable).

H1-00 = 7E (Direction Detection) although H6-01 is not
set to 3 (Simple V/f with PG).

Correct the settings for the multi-function input terminal
parameters.

LED Operator Display

Error Name

_oC

O

oy oPE04

Initialization required.
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5.6 Operator Programming Errors

LED Operator Display

Error Name

Cause

Possible Solutions

The drive, control board, or terminal board has been
replaced and the parameter settings between the control
board and the terminal board no longer match.

To load the parameter settings to the drive that are stored
in the terminal board, set A1-03 to 5550.

Initialize parameters after drive replacement by setting
A1-03 to 1110 or 2220.

LED Operator Display Error Name
Run Command Selection Error
0 :':'/:—/_7‘_‘-: oPEO0S The Run command selection parameter b1-02 is set to 3
but no option board is installed.
Cause Possible Solutions

Frequency reference is assigned to an option card
(b1-01 = 3) that is not connected to the drive.

The Run command is assigned to an option card
(b1-02 = 3) that is not connected to the drive.

Reconnect the option card to the drive.

Frequency reference is assigned to the pulse train input
(b1-01 = 4), but terminal RP is not set for pulse train input
(H6-01 is greater than 0).

Set H6-01 to “0”.

LED Operator Display Error Name
Multi-Function Analog Input Selection Error
=)yl oPEO7 A contradictory setting is assigned to multi-function
=== analog inputs H3-02 through to H3-10 and PID functions
conflict.
Cause Possible Solutions

H3-02 and H3-10 are set to the same value.

Change the settings to H3-02 and H3-10 so that functions
no longer conflict. Note: Both 0 (primary analog
frequency reference) and F (Not Used) can be set to
H3-02 and H3-10 at the same time.

The following simultaneous contradictory settings:
H3-02 or H3-10 = B (PID Feedback)
H6-01 (Pulse Train Input) = 1 (PID Feedback)

The following simultaneous contradictory settings:H3-02
or H3-10 = C (PID Target Value)
H6-01 =2 (pulse train input sets the PID target value)

The following simultaneous contradictory settings:H3-02
or H3-10 = C (PID Target Value)
b5-18 = 1 (enables b5-19 as the target PID value)

The following simultaneous contradictory settings:H6-01
or H3-10 = C (PID Target Value)
b5-18 =1 (enables b5-19 as the target PID value)

Disable one of the PID selections.
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LED Operator Display

Error Name

LED Operator Display Error Name
Parameter Selection Error
Iu] :C'/_:B/_:f oPE08 A function has been set that cannot be used in the motor
control method selected.
Cause Possible Solutions

Attempted to use a function in the V/f motor control
method that is only possible in Open Loop Vector Control.

Check the motor control method and the functions
available.

Simple V/f with PG was enabled while not in V/f Control
(H6-01 =3).

To use Simple V/f with PG, ensure the motor control
method has been set to V/f Control (A1-02 = “0”).

In Open Loop Vector Control, n2-02 is greater than n2-03

Correct parameter settings so that n2-02 is less than
n2-03.

In Open Loop Vector Control, C4-02 is greater than C4-06

Correct parameter settings so that C4-02 is less than
C4-06.

In PM Open Loop Vector Control, parameters E5-02 to
E5-07 are set to 0.

* Set the correct motor code in accordance with the motor
being used (E5-01).

» When using a special-purpose motor, set E5-C00 in
accordance with the Test Report provided.

The following conditions are true in PM Open Loop
Vector Control:

E5-03 does not equal 0

E5-09 and E5-24 are both equal to 0, or neither equals 0

Set E5-09 or E5-24 to the correct value, and set the other
t0 <0
Set the motor-rated current for PM to “0” (E5-03).

Note: Use Ul-18 to find which parameters are set outside

the specified setting range.

Other errors are given precedence over OPE0O8 when multiple errors occur at the same time.

LED Operator Display Error Name
PID Control Selection Fault
[u] P!E f_ 5 oPE09 PID control function selection is incorrect.
Requires that PID control is enabled (b5-01 = 1 to 4).
Cause Possible Solutions

The following simultaneous contradictory settings:

b5-15 not 0.0 (PID Sleep Function Operation Level)

The stopping method is set to either DC injection braking
or coast to stop with a timer (b1-03 =2 or 3).

* Set b5-15 to another value besides 0.
* Set the stopping method to coast to stop or ramp to stop
(b1-03 =“0" or “1™).

LED Operator Display Error Name
V/f Data Setting Error
The following setting errors have occurred where:
o E1-04 is greater than or equal to E1-06 is greater than or
In} /"!’_‘ I’l’_l’ oPE10 equal to E1-07 is greater than or equal to E1-09.

Or the following setting errors have occurred:
E3-04 is greater than or equal to E3-06 is greater than or

equal to E3-07 is greater than or equal to E3-09.
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LED Operator Display

Error Name

Cause

Possible Solutions

Correct the settings for E1-04, -06, -07 and -09 (or E-04,
-06, -07, -09 for motor 2).

LED Operator Display

Error Name

ar 1 Carrier Frequency Setting Error
arc oPEIll - -
Correct the setting for the carrier frequency.
Cause Possible Solutions

The following simultaneous contradictory settings:
C6-05 is greater than 6 and C6-04 is greater than C6-03
(carrier frequency lower limit is greater than the upper
limit). If C6-05 is less than or equal to 6, the drive
operates at C6-03.

Upper and lower limits between C6-02 and C6-05
contradict each other.

Correct the parameter settings.

P N
1

oreco

oPE13

Pulse Monitor Selection Error

Incorrect setting of monitor selection for Pulse Train
(H6-06) .

Cause

Possible Solutions

Scaling for the Pulse Train
monitor is set to 0 (H6-07 =
0) while H6-06 is not set to
101, 102, 105, or 116.

Change scaling for the Pulse Train monitor or set H6-06
to 101, 102, 105, or 116..
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5.7 Auto-Tuning_j Fault Detection

5.7

Auto-Tuning Fault Detection

Auto-Tuning faults are shown below. When the following faults are detected, the fault is
displayed on the Digital Operator and the motor coasts to a stop. No fault or alarm outputs

will occur

€ Auto-Tuning Codes, Causes, and Possible Solutions

Table 5.11 Auto-Tuning Codes, Causes, and Possible Solutions

LED Operator Display

Error Name

E--01 Er-01

Motor Data Error

Cause

Possible Solutions

Motor data or data entered
during Auto-Tuning incorrect.

 Check that the motor data entered to the T1 parameters match the information
written on the motor nameplate input before Auto-Tuning.
« Start Auto-Tuning over again and enter the correct information.

Motor output and motor-rated
current settings (T1-02 and
T1-04) do not match.

 Check the drive and motor capacities.
« Correct the settings of parameters T1-02 and T1-04.

Motor output and no-load
current settings (T1-04 and
E2-03) do not match.

This data is required only when
Auto-Tuning for Open Loop
Vector Control or when
performing Stationary
Auto-Tuning.

 Check the motor-rated current and no-load current.
« Correct the settings of parameters T1-04 and E2-03.

Base frequency and base motor
rotations (T1-05 and T1-07) do
not match.

Set T1-05 and T1-07 to the correct value.

LED Operator Display

Error Name

C__n

)
[ |

Er-02

Minor Fault

Cause

Possible Solutions

Motor data entered during
Auto-Tuning was incorrect.

* Motor data entered to the T1 parameters does not match the information written
on the motor nameplate. Enter the correct data.
« Start Auto-Tuning over again and enter the correct information.

The wiring is faulty.

Load is too heavy.

* Check the wiring and correct defective connections.

* Check around the machine.

« Check the load.

« Use the information on page 237 to find out what caused the problem.

LED Operator Display

Error Name

- ]
ILI-- !

Er-03

STOP Button Input
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Cause

Possible Solutions

Auto-Tuning canceled by

Auto-Tuning did not complete properly and will have to be performed again.

pressing STOP button.
LED Operator Display Error Name
}_-_,- - ,’__,' Y Er-04 Line-to-Line Resistance Error
Cause Possible Solutions

Motor data entered during
Auto-Tuning was incorrect.

» Motor data entered to the T1 parameters does not match the information written
on the motor nameplate. Enter the correct data.
« Start Auto-Tuning over again and enter the correct information.

Auto-Tuning did not complete
within designated time frame.

Drive-caculated values outside
parameter setting range.

* Check and correct faulty motor wiring.
* Disconnect the motor from machine and perform Rotational Auto-Tuning.

LED Operator Display

Error Name

E--05 Er-05

No-Load Current Error

Cause

Possible Solutions

Motor data entered during
Auto-Tuning was incorrect.

* Motor data entered to the T1 parameters does not match the information written
on the motor nameplate. Enter the correct data.
* Restart Auto-Tuning and enter the correct information.

Auto-Tuning did not complete
within designated time frame.

Drive-caculated values outside
parameter setting range.

* Check and correct faulty motor wiring.
* Disconnect the motor from machine and perform Rotational Auto-Tuning.

LED Operator Display

Error Name

E--08 Er-08

Rated Slip Error

Cause

Possible Solutions

Motor data entered during
Auto-Tuning was incorrect.

* Motor data entered to the T1 parameters does not match the information written
on the motor nameplate. Enter the correct data.
* Restart Auto-Tuning and enter the correct information.

Auto-Tuning did not complete
within designated time frame.

Values calculated by the drive
are outside the allowable
parameter setting ranges.

* Check and correct faulty motor wiring.
* Disconnect the motor from machine and perform Auto-Tuning.

LED Operator Display Error Name
,‘_—- - ,’_-,' ’_—7 Er-09 Acceleration Error (detected only during Rotational Auto-Tuning)
Cause Possible Solutions

The motor did not accelerate for
the specified acceleration time.

* Increase the acceleration time (C1-01).

* Check if it is possible to disconnect the machine from the motor.
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5.7 Auto-Tuning_j Fault Detection

Torque limit when motoring is
too low (L7-01 and L7-02).

« Check the settings of parameters L7-01 and L7-02).
« Increase the setting.

LED Operator Display Error Name
E,— - Er-11 Motor Speed Fault (detected only when Auto-Tuning is enabled)
Cause Possible Solutions

Torque reference is too high.

« Increase the acceleration time (C1-01).

(Enabled in OLV only.) « Disconnect the machine from the motor, if possible.
LED Operator Display Error Name
E-- 17 Er-12 Current Detection Error
Cause Possible Solutions

One of the motor phases is
missing (U/T1, V/T2, W/T3).

Check motor wiring and correct problems.

Current exceeded the current
rating of the drive.

The current is too low.

 Check the motor wiring for a short between motor lines.
« If a magnetic contactor is used between motors, ensure it is on.
« Replace the drive.

Attempted Auto-Tuning without
motor connected to the drive.

Connect the motor and perform Auto-Tuning.

Current detection signal error.

Replace the drive.

LED Operator Display Error Name
c_ Endl Excessive V/f Setting. Detected only during Rotational Auto-Tuning, and
Lo displayed after Auto-Tuning is complete.

Cause Possible Solutions

The torque reference exceeded
20% during Auto-Tuning.

The results from Auto-Tuning
the no-load current exceeded
80%.

« Before Auto-Tuning the drive, verify the information written on the motor
nameplate and enter that data to T1-03 through T1-05.

« Enter proper information to parameters T1-03 to T1-05 and repeat Auto-Tuning.

« If possible, disconnect the motor from the load and perform Auto-Tuning.

LED Operator Display Error Name
C_ a3 End2 Motor Iron-Core Saturation Coefficient. Detected only during Rotational
cnoc Auto-Tuning and displayed after Auto-Tuning is complete.

Cause Possible Solutions

Motor data entered during
Auto-Tuning was incorrect.

* Motor data entered to the T1 parameters does not match the information written
on the motor nameplate.
* Restart Auto-Tuning and enter the correct information.

Auto-Tuning calculated values
outside the parameter setting
range, assigning the iron-core
saturation coefficient (E2-07, -
08) a temporary value.

 Check and correct faulty motor wiring.
« Disconnect the motor from machine and perform Rotational Auto-Tuning.
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5.7 Auto-Tuning Fault Detection

LED Operator Display Error Name
,_C ) U’_:} End3 Rated Current Setting Alarm (displayed after Auto-Tuning is complete)
Cause Possible Solutions

one another.

« The motor line-to-line
resistance and the motor-rated
current are not consistent with

* The correct current rating
printed on the nameplate was
not entered into T1-04.

* Check the setting of parameter T1-04.
* Check the motor data and repeat Auto-Tuning.
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5.8 Diagnosing and Resetting_] Faults

5.8 Diagnosing and Resetting Faults

When a fault occurs and the drive stops, follow the instructions below to remove whatever
conditions triggered the fault, then restart the drive.

€ Fault Occurs Simultaneously with Power Loss

WARNING! Electrical Shock Hazard. Ensure there are no short circuits between the main circuit terminals
(R/L1, S/L2, and T/L3) or between the ground and main circuit terminals before restarting the drive. Failure
to comply may result in serious injury or death and will cause damage to equipment.

1. Turn on the drive input power.

2. Use monitor parameters U2-000 to display data on the operating status of the drive
just before the fault occurred.

3. Remove the cause of the fault and reset.

Note: To find out what faults were triggered, check U2-02 (Fault History). Information on drive status
when the fault occurred such as the frequency, current and voltage, can be found in U2-03
through U2-17. Refer to Viewing Fault Trace Data after Fault on page 227 for information on
how to view fault trace data.

Note: When the fault continues to be displayed after cycling power, remove the cause of the fault and
reset.

€ If the drive still has power after a fault occurs

1. Look at the LED operator for information on the fault that occurred.
2. Fault Displays, Causes, and Possible Solutions on page 187
3. Reset the fault. Refer to Fault Reset Methods on page 227.
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5.8 Diagnosing and Resetting Faults

€ Viewing Fault Trace Data after Fault

Press to display the parameter setting screen.

Step Display/Result
1. | Turn on the drive input power. The first screen displays. =
2. | Press - until the monitor screen is displayed. =
3. =

4. | Press - and > until U2-02 (Fault History) is displayed.

5-| Press to view most recent fault (here, oC).

6. | Press - to view drive status information when fault occurred.

7. | Parameters U2-03 through U2-17 help determine cause of fault.

€ Fault Reset Methods

After the Fault Occurs

Procedure

Fix the cause of the fault,
restart the drive, and reset the
fault

Press the RESET button on the
digital operator

Resetting via Fault Reset
Digital Input S4

Close then open the fault signal
digital input via terminal S4. S4 is set
fault reset as default (H1-04 = 12)

—~

S4 Fault Reset Digital Input

SC Digital Input Common

If the above methods do not reset the fault, turn off the drive main
power supply. Reapply power after LED operator display is out.
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5.9 Troubleshooting without Fault Display

5.9 Troubleshooting without Fault Display

This section is for troubleshooting problems that do not trip an alarm or fault.

€ Cannot Change Parameter Settings

Cause Possible Solutions

The drive is running the motor (i.e., the |« Stop the drive and switch over to the Programming Mode.
Run command is present). * Most parameters cannot be edited during run.

The Access Level is set to restrict access

; « Set the Access Level to allow parameters to be edited (A1-02 = 2).
to parameter settings.

The operator is not in the Parameter * See what mode the LED parameter is current set for.
Setup Mode (the LED screen will display | « Parameters cannot be edited when in the Setup Mode (“STUP”). Switch
“PAr”). modes so that “PAr” appears on the screen.

A multi-function contact input terminal is
set to allow or restrict parameter editing
(H1-01 through H1-10 = 1B).

* When the terminal is open, parameters cannot be edited.
* Turn on the multi-function contact input set to 1B.

« If the password entered to A1-04 does not match the password saved to
A1-05, then drive settings cannot be changed.
* Reset the password.

« If you cannot remember the password:
The wrong password was entered.

* Display parameter A1-04. Press the m button while pressing

at the same time. Parameter A1-05 will appear.
* Set a new password to parameter A1-05.

* Check the drive input power voltage by looking at the DC bus voltage
Undervoltage was detected. * (U1-07).
* Check all main circuit wiring.

€ Motor Does Not Rotate Properly after Pressing RUN Button
or After Entering External Run Command

B Motor Does Not Rotate

Cause Possible Solutions
* Check if the DRV light on the LED operator is lit.
The drive is not in the Drive Mode. * Enter the Drive Mode to begin operating the motor. Refer to The Drive
and Programming Modes on page 97.
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Cause

Possible Solutions

The LO/RE button was pushed.

* Stop the drive and check if the correct frequency reference source is
selected. If the operator keypad shall be the source, the LO/RE button
LED must be on, if the source is REMOTE, it must be off.

« Take the following steps to solve the problem:

« Push the LO/RE button.

* If 02-01 is set to 0, then the LO/RE button will be disabled.

Auto-Tuning has just completed.

« When Auto-Tuning has completed, the drive is switched back to the
Programming Mode. The Run command will not be accepted unless
the drive is in the Drive Mode.

« Use the LED operator to enter the Drive Mode. Refer to The Drive
and Programming Modes on page 97.

A Fast-Stop was executed and has not
yet been reset.

Reset the the Fast-Stop command.

Settings are incorrect for the source that
provides the run command.

Check parameter b1-02 (Run Command Selection).

Set b1-02 so that it corresponds with the correct run command source.
0: LED/LCD operator

1: Control circuit terminal (default setting)

2: MEMOBUS/Modbus communications

3: Option card

One of the Safety Inputs is open.

* Check for a short-circuit between terminals HI and HC.
« See if one of the Safety Inputs is open.
« Correct any faulty wiring.

There is faulty wiring in the control
circuit terminals.

* Check the wiring for the control terminal.
« Correct wiring mistakes.
« Check the input terminal status monitor (U1-10).

The drive has been set to accept the
frequency reference from the incorrect
source.

Check parameter b1-01 (Frequency Reference Selection 1).
Set b1-01 to the correct source of the frequency reference.
0: LED operator

1: Control circuit terminal (default setting)

2: MEMOBUS/Modbus communications

3: Option card

4: Pulse train input (RP)

The terminal set to accept the main speed
reference is set to the incorrect voltage
and/or current.

Check DIP switch S1. Next assign the correct input level to terminal A2
(H3-09). Refer to Terminal A2 Switch on page 79.

Selection for the sink/source mode is
incorrect.

Check DIP switch S3. Refer to Sinking/Sourcing Mode Switch on
page 77.

Frequency reference is too low.

« Check the frequency reference monitor (U1-01).
« Increase the frequency by changing the maximum output frequency
(E1-09).
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Cause

Possible Solutions

Multi-function analog input is set up to
accept gain for the frequency reference,
but no voltage (current) has been
provided.

* Check the multi-function analog input settings.

* Check if analog input A1 or A2 is set for frequency reference gain
(H3-02/10 = 1). If so, check if the correct signal is applied to the
terminal. The gain and the frequency reference will be 0 if no signal is
applied to the gain input.

¢ Check if H3-02 and H3-10 have been set to the proper values.

* Check if the analog input value has been set properly.

The STOP button was pressed when the
drive was started from a REMOTE
source.

* When the STOP button is pressed, the drive will decelerate to stop.
* Switch off the run command and then re-enter a run command.
* The STOP button is disabled when 02-02 is set to 0.

Motor is not producing enough torque in
the V/f motor control method.

* Ensure the selected V/f pattern corresponds with the characteristics of
the motor being used.

* Set the correct V/f pattern to E1-03.

* When E1-03 =F, increase both the minimum and mid output
frequency voltages (E1-08, E1-10).

Increase the frequency reference so that it is higher than the minimum
frequency reference (E1-09).

Perform Line-to-Line Resistance Auto-Tuning when using particularly
long motor cables.

Increase the torque compensation gain (C4-01).

* Execute Rotational Auto-Tuning.

« If the motor cables are replaced with longer cables after Rotational
Auto-Tuning was performed, Auto-Tuning may need to be repeated
due to voltage drop across the line.

Motor is not producing enough torque in
Open Loop Vector Control.

* Check if the torque limit parameters have been set too low (L7-01
through L7-04).
* Reset the torque limit back to its default setting (200%).

Increase both the minimum and mid output frequency voltages
(E1-08 and E-10).

The drive is set for both 2-wire and
3-wire sequence at the same time.

* The drive is set for a 3-wire sequence when one of parameters H1-03
through H1-07 is set to 0.

« If the drive is supposed to be set up for a 2-wire sequence, then ensure
parameters H1-03 through H1-07 are not set to 0.

« If the drive is supposed to be set up for a 3-wire sequence, then
H1-00 must be set to 0. Refer to Table 5.2 for additional information.

B Motor Rotates in the Opposite Direction from the Run Command

Cause

Possible Solutions

Phase wiring between the drive and motor
is incorrect.

* Check the motor wiring.
« Switch two motor cables (U, V, and W) to reverse motor direction.
« Connect drive output terminals U/T1, V/T2 and W/T3 in the right order

to the corresponding motor terminals U, V, and W.
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Cause

Possible Solutions

The forward direction for the motor is
set-up incorrectly.

* Typically, forward is designated as being counterclockwise when
looking from the motor shaft (refer to the figure below).

1

©
2

« 1. Forward Rotating Motor (looking down the motor shaft)
2. Motor Shaft

The motor is running at almost 0 Hz and
the Speed Search estimated the speed to
be in the opposite direction.

* Disable bi-directional search (b3-14 = “0”) so that Speed Search is
performed only in the specified direction.

Note:

Check the motor specifications for the forward and reverse directions. The motor specifications

will vary depending on the manufacturer of the motor.

B Motor Rotates in One Direction Only

Cause

Possible Solutions

The drive prohibits reverse rotation.

* Check parameter b1-04.
« Set the drive to allow the motor to rotate in reverse (b1-04 = “0”).

A Reverse run signal has not been
entered, although 3-wire sequence is
selected.

» Make sure that one of the input terminals S3 to S7 used for the 3-wire
sequence has been set for reverse.

B Motor is Too Hot

Cause

Possible Solutions

The load is too heavy.

« If the load is too heavy for the motor, the motor will overheat as it
exceeds its rated torque value for an extended period of time.

* Keep in mind that the motor also has a short-term overload rating in
addition to the possible solutions provided below:

* Reduce the load.

« Increase the acceleration and deceleration times.

* Check the values set for the motor protection (L1-01, L1-02) as well as
the motor rated current (E2-01).

« Increase motor capacity.

The air around the motor is too hot.

* Check the ambient temperature.
* Cool the area until it is within the specified temperature range.

The drive is operating in a vector control
mode but Auto-Tuning has not yet been
performed.

* Perform Auto-Tuning.
* Calculate the motor value and reset the motor parameters.

* Change the motor control method to V/f Control (A1-02 = “0”).

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual

231

n Troubleshooting



5.9 Troubleshooting without Fault Display

Cause

Possible Solutions

Insufficient voltage tolerance between
motor phases.

‘When the motor is connected to terminals U/T1, V/T2, and W/T3,
voltage surges occur between the motor coils and drive switching.
Normally, surges can reach up to three times the drive input power supply
voltage (600 V for 200 V class, and 1200 V for 400 V class).

Use a motor with voltage tolerance higher than the max voltage surge.
Use a motor designed to work specifically with a drive when using a 400
V class unit.

Install an AC reactor on the output side of the drive.

The motor fan has stopped or is clogged.

Check the motor fan.

H Drive Does Not Allow Se

lection of Rotational Auto-Tuning

Cause

Possible Solutions

The drive is in the incorrect motor control
method for Rotational Auto-Tuning.

 Check if the drive is set to V/f Control by accident (A1-02 = 0).
« Change the motor control method to Open Loop Vector Control

(A1-02 =27

B Motor Hunting Occurs at Low Speeds

Cause

Possible Solutions

Excessive load inertia in Open Loop
Vector Control.

* Excess load inertia can cause motor hunting in Open Loop Vector
Control due to slow motor response.

« Increase the speed feedback detection control time constant (n2-02)
from its default value of 50 ms to an appropriate level between 200 and
1000 ms. Adjust this setting in combination with n2-03 (Feedback
Detection Control Time Constant 2).

H Overvoltage Occurs When Running at a Constant Speed

Cause

Possible Solutions

Excessive load inertia in Open Loop
Vector Control.

« Loads with a lot of inertia (fans, etc.) can trigger an overvoltage fault
when operating in Open Loop Vector Control.

« Switch to the V/f motor control method.

« Adjust the values set for the speed feedback detection control time
constant (n2-02, n2-03).
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B Motor Stalls During Acceleration or With Large Loads

Cause

Possible Solutions

Load is too heavy.

* Take the following steps to resolve the problem:

* Reduce the load.

* Increase the acceleration time.

« Increase motor capacity.

* Although the drive has a Stall Prevention function and a Torque
Compensation Limit function, accelerating too quickly or trying to drive
an excessively large load can exceed the capabilities of the motor.

B Motor Will Not Accelerate or the Acceleration Time is Too Long

Cause

Possible Solutions

Frequency reference is too low.

 Check the maximum output frequency (E1-04).
« Increase E1-04 if it is set too low.

Check U1-01 for proper frequency reference.

Check if a frequency reference signal switch has been set to one of the
multi-function input terminals.

Check for low gain level set to terminals A1 or A2 (H3-03, H3-11).

Load is too heavy.

« Reduce the load so that the output current remains within the
motor-rated current.

« In extruder and mixer applications, the load will sometimes increase as
the temperature drops.

Check if the mechanical brake is fully releasing as it should.

The torque limit function is operating in
Open Loop Vector Control.

* Check the torque limit setting. It may be too low. (L7-01 through L7-
04).
« Reset the torque limit to its default value (200%).

Acceleration time has been set too long.

Check if the acceleration time parameters have been set too long (C1-01,
-03, -05, -07).

Motor characteristics and drive parameter
settings are incompatible with one
another in V/f Control.

« Select the correct V/f pattern so that it matches the characteristics of the
motor being used.
« Check E1-03 (V/f Pattern Selection).

The right combination of motor
characteristics have not been set in Open
Loop Vector Control.

Execute Rotational Auto-Tuning.

Incorrect frequency reference setting.

* Check the multi-function analog input settings.

« Check if multi-function analog input terminal A1 or A2 is set for
frequency gain (H3-02 or H3-10 = “1”). If so, the frequency reference
will be 0 if there is no voltage (current) input provided.

« Ensure H3-02 and H3-10 are set to the proper values.

« Ensure the analog input value is set to the right value (U1-13, U1-14).

The Stall Prevention level during
acceleration and deceleration set too low.

« Check the Stall Prevention level during acceleration (L3-02).
« If L3-02 is set too low, acceleration will take a fair amount of time.
« Increase L3-02.
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Cause

Possible Solutions

The Stall Prevention level during run has
been set too low.

* Check the Stall Prevention level during run (L3-06).
« If L3-06 is set too low, speed will drop as the drive outputs torque.
« Increase the setting value.

Although the drive is operating in Open
Loop Vector motor control method,
Auto-Tuning has not been performed.

* Perform Auto-Tuning.
* Calculate motor data and reset motor parameters.
 Switch to the V/f motor control method (A1-02 = “0").

Drive reached the limitations of the V/f
motor control method.

» The motor cable may be long enough (over 50 m) to require Auto-
Tuning for line-to-line resistance. Also be aware that V/f Control is
comparatively limited when it comes to producing torque at low speeds.

« Consider switching to Open Loop Vector Control.

B Drive Frequency Reference Differs from the Controller Frequency

Reference Command

Cause

Possible Solutions

The analog input frequency gain and bias
are set to incorrect values.

* Check the frequency reference terminal input gain level assigned to
terminals A1 and A2, as well as the frequency reference input bias to
terminal Al and A2 (parameters H3-03, H3-04, and H3-12).

« Set these parameters to the appropriate values.

A frequency bias signal is being entered
via analog input terminals A1 or A2.

« If multi-function analog input terminals A1 and A2 are set for frequency
reference (H3-02 = 0 and H3-10 = 0), the addition of both signals builds
the frequency reference.

« Ensure that H3-02 and H3-10 are set appropriately.

« Check the input level set for terminals Al and A2 (U1-13, Ul-14).

H Poor Speed Control Accuracy

Cause

Possible Solutions

Drive reached the slip compensation
limit.

« Check the slip compensation limit (C3-03).
« Increase the value set to C3-03.

Motor-rated voltage is set too high in
Open Loop Vector Control.

« The input voltage for the drive determines the maximum output voltage.
A drive with an input of 200 Vac can only output a maximum of 200 Vac.
Open Loop Vector Control sometimes calculates an output voltage
reference value that exceeds the maximum drive output voltage level,
resulting in a loss of speed control accuracy.

« Use a motor with a lower voltage rating (a vector control motor).

« Increase the input power voltage.

Auto-Tuning did not complete properly
for Open Loop Vector Control.

* Perform Auto-Tuning again.
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B Deceleration Takes Too Long With Dynamic Braking Enabled

Cause

Possible Solutions

L3-04 is set incorrectly.

« Check the Stall Prevention Level during deceleration (L3-04).
« If a braking resistor option has been installed, disable Stall Prevention
during deceleration (L3-04 = “07).

The deceleration time is set too long.

Set deceleration to more appropriate time (C1-02, C1-04, C1-06, C1-08).

Insufficient motor torque.

» Assuming parameter settings are normal and that no overvoltage occurs
when there is insufficient torque, it is likely that the demand on the motor
has exceeded the motor capacity.

« Use a larger motor.

Reaching the torque limit.

« Check the settings for the torque limit (L7-01 through L7-04).

« If the torque limit is enabled, deceleration might take longer than
expected because the drive cannot output more torque than the limit
setting. Ensure the torque limit is set to a large enough value.

« Increase the torque limit setting.

« If multi-function analog input terminal A1 or A2 is set to torque limit
(H3-02 or H3-10 equals 10, 11, 12, or 15), ensure that the analog input
levels are set to the correct levels.

« Ensure H3-02 and H3-10 are set to the right levels.

« Ensure the analog input is set to the correct value.

Load exceeded the internal torque limit
determined by the drive rated current.

Switch to a larger capacity drive.

B Motor Hunting Occurs When Operating With a Light Load

Cause

Possible Solutions

Carrier frequency is too high.

Lower the carrier frequency setting C6-02.

Large V/f setting value at low speeds
triggers overexcitation.

« Select the proper V/f pattern (E1-03).
« Use parameters E1-04 through E1-10 to set the V/f pattern in relation to
the load characteristics.

The maximum output frequency and the
base frequency reference are not set
properly in relationship to each other.

Set the proper values for the maximum output frequency and base
frequency (E1-04, E1-06).

Hunting Prevention is disabled (V/f
control only).

« Enable Hunting Prevention by setting n1-01 = “1”".
* (OLV only) Increase the speed feedback detection control gain and time
constant (n2-01, n2-02).
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B Load Falls When Brake is Applied (Hoist-Type Applications)

Cause

Possible Solutions

The timing for the brake to close and
release is not set properly.

« Use frequency reference detection for closing and releasing the brake.

* At start: Release the brake after creating enough torque.

* At stop: Close the brake when the motor still produces torque.

» Make the following setting changes to hold the brake:

« Set the frequency detection inactive during baseblock (L4-07 = 0).

» Multi-function contact output terminal will switch on when the output
frequency is greater than the frequency detection level set in L4-01. Set
L4-01 between 1.0 and 3.0 Hz.

* Slipping may occur when stopping because hysteresis is used in
Frequency Reference 2 (where the frequency agree setting in L4-02 is
2.0 Hz). To prevent this, change the setting to 0.1 Hz.

* Do not use the multi-function contact output setting “During Run”
(H2-01 = 0) for the brake signal.

Insufficient DC Injection Braking.

Increase the amount of DC Injection Braking (b2-02).

B Noise From Drive or Output Lines When the Drive is Powered On

Cause

Possible Solutions

Relay switching in the drive generates
excessive noise.

« Lower the carrier frequency (C6-02).

« Install a noise filter on the input side of drive input power.

« Install a noise filter on the output side of the drive.

* Place the wiring inside a metal conduit to shield it from switching noise.
* Ground the drive and motor properly

* Separate the main circuit wiring and the control lines.

B Ground Fault Circuit Interrupter (GFCI) Trips During Run

Cause

Possible Solutions

Excessive leakage current trips MCCB.

* Increase the GFCE sensitivity or use GFCI with a higher threshold.

* Lower the carrier frequency (C6-02).

* Reduce the length of the cable used between the drive and the motor.
« Install a noise filter or reactor on the output side of the drive.

B Connected Machinery Vibrates When Motor Rotates
Excessive Motor Oscillation and Erratic Rotation

Cause

Possible Solutions

Poor balance between motor phases.

Check drive input power voltage to ensure that it provides stable power.
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Unexpected Noise from Connected Machinery

Cause

Possible Solutions

The carrier frequency is at the resonant
frequency of the connected machinery.

Adjust the carrier frequency using parameters C6-02 through C6-05.

The drive output frequency is the same
as the resonant frequency of the
connected machinery.

« Adjust the parameters used for the Jump Frequency function (d3-01
through d3-04) to skip the problem-causing bandwidth.

« Place the motor on a rubber pad to reduce vibration.

Note:

The drive may have trouble assessing the status of the load due to white noise generated when

using Swing PWM (C6-02 = 7 to A, or 7 if set for Normal Duty).

B Oscillation or Hunting

Cause

Possible Solutions

Insufficient tuning in Open Loop Vector
Control.

« Adjust the following parameters in the order listed to get better gain.

* An increase in gain should be followed with an increase in the primary
delay time constant.
C4-02 (Torque Compensation Primary Delay Time)
n2-01 (Speed Feedback Detection Control [AFR] Time Constant 1)
C3-02 (Slip Compensation Primary Delay Time)

« The response for torque compensation and slip compensation will drop
as the time constant is increased.

Auto-Tuning has not yet been performed

(required for Open Loop Vector Control).

« Perform Auto-Tuning.
« Set motor parameters after calculating the proper values.
« Change the motor control method to V/f Control (A1-02 = “0”).

Insufficient tuning in Open Loop Vector
Control.

* Adjust the following parameters in the order listed to get better gain.

* An increase in gain should be followed with an increase in the primary
delay time constant.
C4-02 (Torque Compensation Primary Delay Time)
n2-02 (AFR Time Constant 1)
nl1-02 (Hunting Prevention Gain Setting)

« The response for torque compensation and slip compensation will drop
as the time constant is increased.

Gain is too low when using PID control.

Check the period of oscillation and adjust P, I, and D settings accordingly.

The frequency reference is assigned to an
external source.

« Ensure that noise is not affecting the signal lines.

« Separate main circuit wiring and control circuit wiring.

« Use twisted-pair cables or shielded wiring for the control circuit.
« Increase the analog input time filter constant (H3-13).

The cable between the drive and motor is
too long.

« Perform Auto-Tuning.

« Reduce the length of the cable.
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m PID output fault

Cause Possible Solutions

* Check the multi-function analog input terminal settings.

* Set multi-function analog input terminal A1 or A2 for PID feedback
(H3-02 or H3-10 = “B”).

* A signal input to the terminal selection for PID feedback is necessary.

* Check the connection of the feedback signal.

* Check the various PID-related parameter settings.

* No PID feedback input to the terminal causes the value detected to be 0,
causing a PID fault and the drive to operate at max frequency.

No PID feedback input.

* PID control keeps the difference between target and detection values at
The level of detection and the target 0. Set the input level for the values relative to one another.

value do not correspond with each other. | « Use analog input gains H3-03/11 to adjust PID target and feedback
signal scaling.

Reverse drive output frequency and
speed detection. When output frequency | Set PID output for reverse characteristics (b5-09 = “17).
rises, the sensor detects a speed decrease.

o

B Insufficient Motor Torqu

Cause Possible Solutions

Auto-Tuning has not yet been performed
(required for OLV Control).

The control mode was changed after
performing Auto-Tuning.

Perform Auto-Tuning.

Perform Auto-Tuning again.

Only Line-to-Line Resistance

Auto-Tuning was performed. Perform Rotational Auto-Tuning.

B Motor Rotates After the Drive Output is Shut Off

Cause Possible Solutions

* Adjust the DC Injection braking settings.
« Increase the value of b2-02 (DC Injection Braking Current).
* Increase the b2-04 (DC Injection Braking Time at Stop).

Low DC Injection Braking and the drive
cannot decelerate properly.

B OV or Speed Loss Occurs When Starting into a Rotating Load

Cause Possible Solutions

* Stop the motor using DC Injection braking. Restart the motor.

* Increase the value of b2-03 (DC Injection Braking Time at start).

* Enable Speed Search at start (b3-01 = “1").

* Set a multi-function input terminal for external Speed Search command
(H1-O00O="61"0r “62” during restart). Figure 4.17 on on page 130.

The load is already rotating when the
drive is trying to start it.
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B Output Frequency is not as High as Frequency Reference

Cause

Possible Solutions

Frequency reference is set within the
range of the Jump Frequency.

* Adjust the parameters used for the Jump Frequency function
(d3-01 through d3-03).

« Enabling the Jump Frequency prevents the drive from outputting the
frequencies specified in the Jump Frequency range.

Upper limit for the frequency reference
has been exceeded.

« Set the maximum output frequency and the upper limit for the frequency
reference to more appropriate values (E1-04, d2-01).

« The following calculation yields the upper value for the output frequency
=EI1-04 x d2-01 /100

Large load triggered Stall Prevention
function during acceleration.

* Reduce the load.

 Adjust the Stall Prevention level during acceleration (L3-02).

B Buzzing Sound from Motor at 2 kHz

Cause

Possible Solutions

Exceeded 110% of the rated output
current of the drive while operating at
low speeds.

« If the output current rises too high at low speeds, the carrier frequency
automatically reduces and causes a whining or buzzing sound.

« If the sound is coming from the motor, disable carrier frequency derating
(L8-38 =“0").

« Disabling the automatic carrier frequency derating increases the chances
of an overload fault (0L2). Switch to a larger capacity motor if oL2 faults
occur too frequently.

B Unstable Motor Speed when Using PM or IPM

Cause

Possible Solutions

The motor code for PM (E5-01) is set
incorrectly. (Yaskawa motors only)

Set parameter E5-01 in accordance with the motor being used.

The drive is operating at less than 10% of
the speed reference.

Consult with Yaskawa about using a different type of motor when
attempting to operate at 10% of the speed reference.

Motor hunting occurs.

Set and carefully adjust the following parameters in the order listed:
n8-45 (Speed Feedback Detection Suppression Gain)

n8-55 (Load Inertia for PM Motors)

C4-02 (Torque Compensation Primary Delay Time)

Hunting occurs at start.

Increase the S-curve time at the start of acceleration (C2-01).

Too much current is flowing through the
drive.

If using a PM motor, set the correct motor code to E5-01.
If using a specialized motor, set parameter E5-xx to the correct value

according to the Motor Test Report.

B Motor Does Not Operate When the RUN Button on the Digital Operator is
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Pressed

Cause

Possible Solutions

The LOCAL/REMOTE mode is not
selected properly.

Press the LOCAL/REMOTE button to switch. The LO/RE LED should be
on for LOCAL mode.

The drive is not in drive mode.

A run command will not be issued. Exit to the drive mode and cycle the
run command.

The frequency reference is too low.

« If the frequency reference is set below the frequency set in E1-09
(Minimum Output Frequency), the drive will not operate.
* Raise the frequency reference to at least the minimum output frequency.

B Motor Does Not Operate When an External Run Command is Input

Cause

Possible Solutions

selected properly.

The LOCAL/REMOTE mode is not

Press the LOCAL/REMOTE button to switch. The LO/RE LED should be
off for REMOTE mode.

The drive is not in Drive Mode.

A run command will not be issued. Exit to the Drive mode and cycle the
run command.

The frequency reference is too low.

« If the frequency reference is set below the frequency set in E1-09
(Minimum Output Frequency), the drive will not operate.
* Raise the frequency reference to at least the minimum output frequency.

B Motor Stops During Acceleration or When a Load is Connected

Cause

Possible Solution

* The load is too heavy.

may be a result of improper stall

function adjustment. (L3-01 = 2)

* The limit of motor response may be
reached during rapid acceleration. This

prevention or automatic torque boost

Increase the acceleration time (C1-01) or reduce the motor load. Also,
consider increasing the motor size and/or drive size.

B Motor Rotates in One Direction Only

Cause

Possible Solution

"Reverse run prohibited" is selected. If
b1-04 (Reverse Prohibit Operation) is set
to 1 (reverse run prohibited), the drive
will not accept a reverse run command.

Set b1-04 = “0” to allow reverse run operation.
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B Motor Operates at a Higher Speed than the Speed Command

Cause

Possible Solution

PID is enabled. If the PID mode is
enabled (b5-01 = 1 to 4), the drive output
frequency will change to regulate the
process variable to the target setpoint.
The PID can command a speed up to
maximum output frequency

(E1-04).

If PID operation is not target, disable PID by setting b5-01 = “0”.

B Poor Speed Control Accuracy Above Base Speed in Open-Loop Vector

Motor Control Method

Cause

Possible Solution

The maximum output voltage of the
drive is determined by its input voltage.
Vector control uses voltage to control the
currents within the motor. If the vector
control voltage reference value exceeds
the drive output voltage capability, the
speed control accuracy will decrease
because the motor currents cannot be
properly controlled.

Use a motor with a lower rated voltage compared to the input voltage, or
change to flux vector control.

B Peripheral Devices Affected by Drive Operation

Cause

Possible Solutions

Radio frequency interference may be
generated by drive output PWM
waveform.

« Change the Carrier Frequency Selection (C6-02) to lower the carrier
frequency. This will help to reduce the amount of transistor switching
noise.

« Install an Input Noise Filter at the input power terminals.

« Install an Output Noise Filter at the motor terminals.

« Use conduit. Metal can shield electrical noise.

* Ground the drive and motor.

« Separate main circuit wiring from control wiring.

B Ground Fault Interrupter Activates When Drive is Running

Cause

Possible Solutions

The output of the drive is a series of high
frequency pulses (PWM), so there is a
certain amount of leakage current. This
may cause the ground fault interrupter to
operate and cut off the drive input power.

« Change to a ground fault interrupter with a higher leakage current
detection level (such as, a sensitivity current of 200 mA or greater per
Unit, with an operating time of 0.1 s or more), or one that incorporates
high-frequency countermeasures.

« Change the Carrier Frequency Selection (C6-02) to lower the carrier

frequency. Note: Leakage current increases in proportion to cable length.
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Periodic Inspection
& Maintenance

This chapter describes the periodic inspection and maintenance
of the drive to ensure that it receives the proper care to maintain
overall performance.

6.1 SECTIONSAFETY.........ciiiiiiiiiiiiiis 244
6.2INSPECTION ......... ...ttt 247
6.3 PERIODIC MAINTENANCE ...................... 252
6.4 DRIVECOOLINGFANS. .............coviiannt, 254
6.5 DRIVE REPLACEMENT. ...............coiants, 258
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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 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.
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A\ WARNING

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

Failure to comply could result in death or serious injury.

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

Do not 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 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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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 TOBPC72060000 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.
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6.2 Inspection

Power electronics have limited life and may exhibit changed characteristics or performance
deterioration after years of use under normal conditions. To help avoid such problems, it is

important to perform preventive maintenance and periodic inspection on the drive.

Drives contain a variety of power electronics such as power transistors, semi-conductors,
capacitors, resistors, fans, and relays. The electronics in the drive serve a critical role in
maintaining proper motor control.

Follow the inspection lists provided in this chapter as a part of a regular maintenance
program.

Note: The drive will require more frequent inspection if it is placed in harsh environments,

such as:
-high ambient temperatures
-frequent starting and stopping
-fluctuations in the AC supply or load
-excessive vibrations or shock loading
-dust, metal dust, salt, sulfuric acid, chlorine atmospheres
-poor storage conditions.

Perform the first equipment inspection 3 months after installation.
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€ Recommended Daily Inspection

Table 6.1 outlines the recommended daily inspection for Yaskawa drives. Check the
following items on a daily basis to avoid premature deterioration in performance or product
failure. Copy this checklist and mark the “Checked” column after each inspection.

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to
comply can result in serious personal injury. Before servicing the drive, disconnect all power to the
equipment. The internal capacitor remains charged even after the power supply is turned off. 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.

Table 6.1 General Recommended Daily Inspection Checklist

Inspection

Category Inspection Points Corrective Action Checked
e J .| » Check the load coupling
Motor Inspect for abnormal oscillation or noise | | Measure motor vibration

coming from the motor. « Tighten all loose components

* Check for excessive load

* Loose connections

* Check for dirty heatsink or motor
* Ambient temperature

« Inspect for abnormal heat generated
Cooling from the drive or motor and visible
discoloration.

* Check for clogged or dirty fan.

i o1 i ling f: ion. . .
Cooling nspect drive cooling fan operation « Check fan operation drive parameter.

* Verify the drive environment complies
Environment with the specifications listed in the
Installation section of this manual.

* Eliminate the source of contaminants
or correct poor environment.

* The drive output current should not be |« Check for excessive load.

Load higher than the motor or drive rating for |+ Check the motor parameter settings of
an extended period of time. the drive.
Power Supply * Check main power supply and control ' C(.m’?m the voltage or power supply to
within nameplate specifications.
Voltage voltages.

* Verify all main circuit phases.
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€ Recommended Periodic Inspection

Table 6.2 outlines the recommended periodic inspections for Yaskawa drive installations.
Periodic inspections should generally be checked every 3-6 months; however, the drive may
require more frequent inspection due to poor environments or rigorous use. Operating and
environmental conditions, along with experience in each application, will determine the
actual inspection frequency for each installation. Periodic inspection will help to avoid
premature deterioration in performance or product failure. Copy this checklist and mark the
“Checked” column after each inspection.

B Periodic Inspection

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to
comply can result in serious personal injury. Before servicing the drive, disconnect all power to the
equipment. The internal capacitor remains charged even after the power supply is turned off. 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.

Table 6.2 Periodic Inspection Checklist

Inspection

A Inspection Points Corrective Action Checked

Main Circuit Periodic Inspection

« Overall check of the main power circuit | Take appropriate actions
and ground terminals (e.g., tightening loose connections).

* Replace damaged components as
« Inspect equipment for discoloration from | required.

overheating or deterioration. * The drive has few serviceable parts
« Inspect for damaged or deformed parts. and may require complete drive

replacement.
General p

« Inspect enclosure door seal if present.
Replace components if cleaning is not
possible.

* Use dry air to clear away foreign
matter. Use a pressure of
39.2x 104 to 58.8 x 104 Pa
(4 - 6kgecm?).

« Inspect for dirt, foreign particles, or dust
collection on components.

« Inspect wiring and connections for

Conductors and | discoloration, damage, or heat stress. . ..
* Repair or replace damaged wiring.

Wiring * Inspect wire insulation and shielding for
wear.
. * Inspect terminals for stripped, damaged, | * Tighten loose screws and replace
Terminals . -
or loose connections. damaged screws or terminals.
« Inspect contactors and relays for * Check coil voltage for over or under
Relays and excessive noise during operation. voltage conditions.
Contactors « Inspect coils for signs of overheating * Replace damaged removable relays
such as melted or cracked insulation. contactors or circuit board.
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Inspection

(bus) Capacitors

« Inspect the relief valve for swelling,
rupture, or leakage.

and may require complete drive
replacement.

Aoea Inspection Points Corrective Action Checked
* Minor discoloration may be
Braking « Inspect for discoloration of heat stress on | acceptable.
Resistors or around resistors. « If discoloration exists check for loose
connections.
« Inspect for leakage, discoloration, or . . .
n P e ? « The drive has few serviceable parts
Electrolytic cracks.

« Use dry air to clear away foreign

Diodes and « Inspect for accumulation of dust or other | matter.
IGBTs foreign particles on components. « Use a pressure of: 39.2 x 104 to 58.8 x
104 Pa (4 - 6 kg *cm?).
Motor Periodic Inspection
Operation * Check for increased vibration or « Stop the motor and contact qualified
Check abnormal noise. maintenance personnel as required.
Control Circuit Periodic Inspection
« Tighten loose screws and replace
« Inspect terminals for stripped, damaged | damaged screws or terminals.
General or loose connections. « If terminals are integral to a circuit
* Check for tightness. board then board or drive replacement
may be required.

* Re-seat loose connectors.

« Replace PCBs if wiping or vacuuming
with anti-static vacuum cannot clean

. . the PCB.
« Inspect for unusual discoloration, « Do not use solvents on PCBs
. - burning or strange odor, noticeable rust (? 1ot uss o S

Printed Circuit . . « Use dry air to clear away foreign

or corrosion, proper seating of
Boards connectors. dust. oil. or other matter. Use a pressure of

contaminat’ion T 39.2x 10%to 58.8 x 10* Pa

) (4 - 6 kg *cm?).

« The drive has few serviceable parts
and may require complete drive
replacement.

Cooling System Periodic Inspection
* Check for abnormal oscillation or « Replace as required.
Cooling Fan unusual noise. « Refer to Drive Cooling Fans on
* Check for damaged or missing fan page 254 for information on cleaning
blades. or replacing the cooling fan.
« Use dry air to clear away foreign
. « Inspect for dust or other foreign material | matter.
Heatsink
collected on the surface. « Use a pressure of 39.2 x 104 to 58.8 x
104 Pa (4 - 6 kgecm?).
250 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual




6.2 Inspection

Inth:.':;lon Inspection Points Corrective Action Checked
« Inspect air intake and exhaust openings. |+ Visually inspect the area.
Air Duct They must be free from obstruction and | * Clear obstructions and clean air duct
properly installed. as required.
LED Periodic Inspection
* Make sure the LED lights correctly.
» Make sure various components operate | * Contact your Yaskawa representative
LEDs properly. if there is any trouble with the LED or
« Inspect for dust or other foreign material | keypad.
that may have collected on surrounding | ¢ Clean the LED.
components.
Note: Periodic inspections should be performed every one or two years. The drive, however, may
require more frequent inspection due to poor environments or rigorous use.
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6.3 Periodic Maintenance

The drive has various "maintenance monitors". This feature provides advance maintenance
warning and eliminates the need to shut down the entire system for unexpected problems.
The drive allows the user to check the following maintenance periods.

* Cooling Fan

* Electrolytic Capacitors (Main Circuit)
* Inrush fuse

+ IGBT

€ Replacement Parts

Table 6.3 contains the estimated performance life of components that require replacement
during the life of the drive. Only use Yaskawa replacement parts for the appropriate drive
model and revision.

Table 6.3 Estimated Performance Life

Component Estimated Performance Life

Cooling Fan 10 years

Electrolytic Capacitors (Main Circuit) 10 years <7>

<1> The drive has few serviceable parts and may require complete drive replacement.

NOTICE: Estimated performance life based on specific usage conditions. These conditions are provided for
the purpose of replacing parts to maintain performance. Some parts may require more frequent replacement
due to poor environments or rigorous use.

Usage conditions for estimated performance life:

* Ambient temperature: Yearly average of 40°C

* Load factor: 80% maximum

* Operation time: 24 hours a day

B Performance Life Monitors

The drive calculates the maintenance period for components that may require replacement
during the life of the drive. A percentage of the maintenance period is displayed on the LED
digital operator by viewing the appropriate monitor parameter.

When the maintenance period reaches 100%, there is increased risk that the drive may
malfunction. Yaskawa recommends checking the maintenance period regularly to ensure
maximum performance life.

Refer to Recommended Periodic Inspection on page 249 for more details.
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Table 6.4 Performance Life Monitors Used for Component Replacement

Parameter Component Contents
U4-03 Displays the accumulated operation time of the cooling fan, from 0 to
Cooling F 99999 hours. This value is automatically reset to 0 once it reaches 999999.
ooling Fan
€ Displays the accumulated cooling fan operation time as a percentage of the
U4-04 ; : - h :
specified maintenance period (displayed in percent%).
Main Circuit (DC bus) | Displays the accumulated time the capacitors are used as a percentage of
U4-05 . . . - :
Electrolytic Capacitors | the specified maintenance period.
Inrush (pre-charge) Displays the number of times the drive is powered up as a percentage of
U4-06 . ) o
relay the performance life of the inrush circuit.
U4-07 IGBT Displays the percentage of the maintenance period reached by the IGBTs.

Hm Related Drive Parameters

Table 6.5 Maintenance Parameter Settings
Parameter Name Control Mode
Parameter Open | Open Loop
Operator Display Vif Loop Vector for
Vector PM
04-03 Cooling Fan Maintenance Setting (Operation Time) A A A
04-05 Capacitor Maintenance Setting A A A
04-07 Inrush Prevention Relay (pre-charge) Maintenance Setting A A A
04-09 IGBT Maintenance Setting A A A

NOTICE: After replacing parts, reset the appropriate maintenance parameters (04-03, 04-05, 04-07, and 04-
09) to 0. If these parameters are not reset, the function will continue to count down the performance life of
the new replaced components.

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual 253

Periodic Inspection &

Maintenance




6.4 Drive Cooling_; Fans

6.4 Drive Cooling Fans

NOTICE: Follow cooling fan replacement instructions. The cooling fan cannot operate properly when
installed incorrectly and could seriously damage the drive. To ensure maximum useful product life, replace
all cooling fans when performing maintenance.

Contact your Yaskawa representative or supplier to order replacement cooling fans as
required.

Some drive models have multiple cooling fans.

For drives with multiple cooling fans, replace all the fans when performing maintenance to
ensure maximum useful product life.

€ Cooling Fan Replacement

The cooling fan is installed on the top of the drive. The cooling fan can easily be replaced
without tools or removal of the drive or enclosure parts.

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to
comply can result in serious personal injury. Before servicing the drive, disconnect all power to the
equipment. The internal capacitor remains charged even after the power supply is turned off. The charge
indicator LED wiill 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.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. Failure to comply could result in minor or

moderate injury. Shut off the power to the drive when replacing the cooling fan. To prevent burns, wait at
least 15 minutes and ensure the heatsink has cooled down.
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B Removing the Cooling Fan

1. Depress the right and left sides of the fan cover tabs and pull upward. Remove the
fan cover from the top of the drive. The figure illustrates a drive with a single cooling
fan.

A - Fan cover
B - Cooling fan
C - Tab

Figure 6.1 Remove the Cooling Fan Cover

2. Remove the fan cable carefully, disconnect the pluggable connector and remove the
fan.

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual 255

Periodic Inspection &

Maintenance



6.4 Drive Cooling Fans

B Installing the Cooling Fan

NOTICE: Prevent Equipment Damage. Follow cooling fan replacement instructions. Improper cooling fan
replacement could result in the damage to equipment. When installing the replacement cooling fan into the
drive, make sure the fan is facing upwards. To ensure maximum useful product life, replace all cooling fans
when perfoming maintenance.

1. Install the replacement cooling fan into the drive, ensuring the alignment pins line
up, as shown in the figure below:

g/

A - Label facing up
B - Back
C - Front

Figure 6.2 Cooling Fan Orientation

2. Ensure the connectors are properly connected and place the cable back into the
recess of the drive.
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6.4 Drive Cooling Fans

A - Push the connectors together so no space remains between them.

Figure 6.3 Connectors

3. Align the left and right cover tabs to install the fan cover back on the top of the drive.

Note: Ensure that the left and right tabs are locked back into place.
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6.5 Drive Replacement

6.5 Drive Replacement

@ Serviceable Parts

The drive contains few serviceable parts. The following parts are considered replacement
parts on the drive:

* Main control board and I/O Terminal board I/0O PCBs.
* Cooling fan(s)
* Front cover

Replace the drive if the main power circuitry is damaged. Contact your local Yaskawa
representative before replacing parts if the drive is still under warranty. Yaskawa reserves the
right to replace or repair the drive according to Yaskawa warranty policy.

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to
comply can result in serious personal injury. Before servicing the drive, disconnect all power to the
equipment. The internal capacitor remains charged even after the power supply is turned off. 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.

€ Terminal Board Overview

The drive has a modular I/O terminal block that facilitates quick drive replacement. The
terminal board contains on-board memory that stores all drive parameter settings and allows
the parameters to be saved and transferred to the replacement drive by disconnecting the
terminal board from the damaged drive then reconnecting the terminal board to the
replacement drive. There is no need to manually reprogram the replacement drive.

A - Charge LED
B - Terminal Board Screw
C - RemovableTerminal Board

Figure 6.4 Terminal Board
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6.5 Drive Replacement

€ Replacing the drive

WARNING! Electrical Shock Hazard. Never connect or disconnect wiring, remove connectors or option
cards, or replace the cooling fan while the power is on. Failure to comply may result in serious injury. Before
servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the
power supply is turned off.

WARNING! Electrical Shock Hazard. Do not allow unqualified personnel to perform work on the drive.
Failure to comply could result in serious injury. Installation, maintenance, inspection and servicing must be
performed only by authorized personnel familiar with installation, adjustment and maintenance of AC drives.

NOTICE: Damage to Equipment. 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.

1. Loosen the screw on the front of the drive and remove the front cover.

Figure 6.5 Remove Front Cover

2. Pull the pin on the ground terminal out of the removable terminal block.
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6.5 Drive Replacement

(Pull out the
ground terminal
pin in the direction
indicated by

the arrow.

Cable —@d —~

Terminal t

\Re—cecoy
Nya NN
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Figure 6.6 Depress Plastic Tab

3. Push down the installation pin on the terminal board with a screwdriver

Push down
the
installation
pin with a
screwdriver.

4
i

- J

VRV
prodiot
|\

"

O

4. While holding down the installation pin from step 3, slide the removable terminal
block in the direction of the arrows in the following figure.
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6.5 Drive Replacement

Figure 6.8 Removable Terminal Board disconnected from the drive
m Terminal Board Replacement

1. Replace the removable terminal block on the drive according to Figure 6.9

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual 261

Periodic Inspection &

Maintenance



6.5 Drive Replacement

% Push down on the fixed pin at

the lower surface of the terminal
= = = block, slide the terminal block
ml in the direction indicated by
2 the arrow.
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Figure 6.9 Terminal Board Replacement

2. Ensure the terminal block is firmly fastened to the connector.

Connector

Figure 6.10 Terminal Board Installed

€ Details on Terminal Board (TB) or Control Board (CNT)
Replacement

The drive Terminal Board retains drive parameter settings to significantly improve the ease
of drive replacement. Refer to Figure 6.11 for a flowchart to assist in board replacement.
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6.5 Drive Replacement

When replacing the drive, or changing the Control Board or Terminal Board, the following
error codes may be encountered upon application of power:

* o0PE04 Drive parameter settings need to be initialized or uploaded from the TB.
* CPF06 Drive specification does not match the replaced drive.
¢ oPEO01 Drive parameter 02-04 kVA requires setting.

Procedural Notes:

1. When replacing the drive, control board or terminal board, make sure to confirm the kVA
setting, parameter 02-04 is correct upon initial power-up.

2. Perform an initialization (via parameter A1-03) to obtain the desired parameter settings.

3. In cases where a previously programmed terminal board is retained, initializing the drive
with a setting of A1-03 = 5550 may be desired to program the drive with previously
programmed settings (settings used prior to replacing the drive or control board).

Troubleshooting Fault Codes at
Terminal Board (TB) or Control Board (CNT) Replacement

YES “CPFO06" Fault is
displayed upon drive

replacement

Note: Drive kVA Setting 02-04 = “FF”
inside a new Terminal Board

YES

A
Set parameter 02-04 to match drive
nameplate rating

———

Fault “oPE04”

NO

Fault “oPE04” drive parameter settings need
to be initialized or uploaded from the TB

Initialize the drive using
parameter A1-03.

Initialize the drive using
parameter A1-03 = 2220 or 3330 Set value = 2220
or 3330

Set value = 5550

Parameter setting values
< are copied
TBto CNT
v
Ready
END

Figure 6.11 Troubleshooting Terminal Board or Control Board Replacement

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual 263

Periodic Inspection &

Maintenance
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Peripheral Devices
& Options

This chapter explains the installation of available peripheral
devices and options for the drive.

7TASECTIONSAFETY. ... ..ot 266
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7.4 INSTALLING PERIPHERALDEVICES .............. 271
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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.

Disconnect all power to the drive, wait at least five minutes after all
indicators are off, measure the DC bus voltage to confirm safe level, and
check for unsafe voltages before servicing to prevent electric shock. The
internal capacitor remains charged even after the power supply is turned
off. The charge indicator LED will extinguish when the DC bus voltage is
below 50 Vdc.

A\ WARNING

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

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

Do not remove covers or touch circuit boards while the power is on.

Failure to comply could result in death or serious injury.
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A\ WARNING

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.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by
contacting the motor case.
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268

A\ WARNING

Do not change wiring or remove option cards while power is running
through the drive.

Failure to comply could result in death or serious injury.

Disconnect all power to the drive and check for unsafe voltages before
servicing.

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.

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.
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7.2

Peripheral Devices

The following table of peripheral devices lists the names of the various devices/options
available for Yaskawa drives. Contact Yaskawa or your Yaskawa agent to order these

peripheral devices.

* Peripheral Device Selection: Refer to Yaskawa catalog for EMC filter selection and part

numbers.

* Peripheral Device Installation: Refer to option manual for option installation

instructions.

Table 7.1 Available Peripheral Devices

Name
Surge Protector DIN Rail Attachments
DC Reactor NEMA Type 1 Kit
AC Reactor DriveWizard

Single-Phase 200 V Reactor

Connection Cable for Engineering Tools

Braking Resistor

DriveWorksEZ

Heatsink External Mounting Attachment (Side-by-Side)

The following table lists some of the available peripheral devices found in Table 7.2 along
with a picture of the device to help identify and describe situations that may require each

device.

Table 7.2 Specific Peripheral Devices and Purposes

Device Purpose Device Purpose
Protects the drive when the
AC power supply is too large. Braking For uses requiring dynamic
Required for power . .
Reactor . resistor braking.
supplies greater than
600 kVA.
Harmonic suppression — Surge Suppresses surge voltage
pp : ta protector pp g 8¢
DC DriveSelect
Reactor DriveWizard| Software Software for selecting drive
Improves the power factor | [oweworsez . . : -
of the power supply. Engineering| capacity, customizing and
! Tools programming the drive.

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual

269

Peripheral Devices &

Options



7.3 Connecting_; Peripheral Devices

7.3 Connecting Peripheral Devices

Figure 7.1 illustrates how the drive and motor connect together with various peripheral
devices.

» Refer to peripheral device option manual for detailed installation instructions.

Engineering software tools

DriveSelect
DriveWizard
DriveWorksEZ
J

Power

supply @

To serial comm port
PC

Line
breaker
(MCCB)

or [@D
Leakage

] ' l’ 1
breaker TR} | | : B1 B2 :
1, Surge H [ H
H absorber | | ' '
c i .
' 1
| | :
' '
' ' 1
1 '
| | : .
' V 1
' '
| ¥ .
AC reactor H v Braking '
| | ' resistor '
' > '
H Y unit 1
pmTmEEEEEEE \ | !
] [
' 1 | |
' DCreactor 1!
' 1, '
1 ' — |
| | . E o i | Ground .
| id EE : +1+2: I_-_-_-_-_-_-_‘
nput side ! ' RL1 SIL2 TA3 U1 VT2 W/T3
noise filter H :
- H H
Output side
noise filter

Ground

Figure 7.1 Connecting Peripheral Devices
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7.4 Installing Peripheral Devices

This section describes the proper steps and precautions to take when installing or connecting
various peripheral devices to the drive.

+ Refer to peripheral device manual for detailed installation instructions.

NOTICE: Use a class 2 power supply (UL standard) when connecting to the control terminals. Improper

application of peripheral devices could result in drive performance degradation due to improper power
supply.

€ Installing a Molded Case Circuit Breaker (MCCB)

Install a n MCCB for line protection between the power supply and the main circuit power
supply input terminals R/L1, S/L2 and T/L3. This protects the main circuit and devices
wired to the main circuit while also providing overload protection.

Consider the following when selecting and installing a MCCB:

* The capacity of the MCCB should be 1.5 to 2 times the rated output current of the drive.
Use an MCCB keep the drive from faulting out instead of using overheat protection
(150% for one minute at the rated output current).

* If several drives are connected to one MCCB or an MCCB is shared with other
equipment, use a sequence that shuts the power OFF when errors are output by using
magnetic contactor (MC) as shown the following figure.

* Install a 400/200 V transformer when using a 400 V class power supply input.

Drive
MCCB MC

O . S R/L1

@ o o SiL2
; —© T/L3

Three-Phase MC
AC200~240V (I MB
50/60 Hz Iy
Single-Phase iy - mc
AC200~240V
50/60 Hz MC

Figure 7.2 Connecting an MCCB (for Three-Phase 200 V Class)
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7.4 Installing Peripheral Devices

Drive

MCCB MC
) ‘ _— RIL1
~ j 1 -~ SlL2
—0 TIL3

Three-Phase — MC
AC380~480 V '!| MB
50/60 Hz 5 ‘ e

MC

400/200 V
Transformer

Figure 7.3 Connecting an MCCB (for Three-Phase 400 V Class)

WARNING! Electrical Shock Hazard. Disconnect the MCCB and MC before wiring terminals. Failure to
comply may reslut in serious injury or death.

€ Installing a Leakage Breaker

Drive outputs generate high-frequency leakage current as a result of high-speed switching.
Install a Ground Fault Circuit Interrupter (GFCI) on the input side of the drive to switch off
potentially harmful leakage current.

Factors in determining leakage current:

* Size of the AC drive

» AC drive carrier frequency
* Motor cable type and length
« EMI/RFT filter

In order to safely protect the drive system, select a breaker that senses all types of current
(AC and DC) and high frequency currents

Note: Choose a GFCI designed specifically for an AC drive. The operation time should be at least 0.1
second with sensitivity amperage of at least 200 mA per drive.
The output waveform of the drive may cause the leakage current to increase. This may, in turn,
cause the leakage breaker to malfunction. Take the following steps to correct the problem:
« Increase the sensitivity amperage.
« Lower the carrier frequency.

€ Installing a Magnetic Contactor

B Disconnecting the Power Supply

The drive can be shut off in the case of a fault in external equipment such as braking
resistors through use of a Magnetic Contactor (MC).

NOTICE: Install the MC on the input side of the drive when the drive should not automatically restart after
power loss. To get the full performance life out of the electrolytic capacitors and circuit relays, refrain from
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switching the MC more than once every 30 minutes. Frequent use can damage the drive. Use the drive to

stop and start the motor.

B Protecting the Braking Resistor or Braking Resistor Unit

Use an MC on the input side of the drive to protect a braking resistor or braking resistor unit

from overheat or fire.

WARNING! Fire Hazard. When using a braking unit, use a thermal relay on the braking resistors and
configure a fault contact output for the braking resistor unit to disconnect drive main power via an input
contactor. Inadequate braking circuit protection could result in death or serious injury by fire from
overheating resistors.

€ Connecting an AC or DC Reactor

AC and DC reactors suppress surges in current and improve the power factor on the input

side of the drive.
To better suppress harmonic current, use an AC reactor and DC reactor together.
Use a DC reactor or AC reactor or both:

* To suppress harmonic current or improve the power factor of the power supply.
* When using an advancing capacitor switch.
+ With a large capacity power supply transformer (over 600 kVA).

Note: Use an AC or DC reactor when also connecting a thyristor converter (such as a DC drive) to the
same power supply system, regardless of the conditions of the power supply.

B Connecting an AC Reactor

C D
A B
U ~N X R/L1
-~ / VI A~ Y S
= / Wl A |z Tis
A - Power supply C - AC reactor
B - MCCB D - Drive

Figure 7.4 Connecting an AC Reactor
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B Connecting a DC Reactor

Ensure the jumper between terminals +1 and +2 (terminals are jumpered for shipment) is
removed when connecting a DC reactor. The jumper must be installed if no DC reactor is
used. Refer to Figure 7.5 for an example of DC reactor wiring.

A
N
N
N
D
A — Power supply C - Drive
B - MCCB D - DC reactor

Figure 7.5 Connecting a DC Reactor

€ Connecting a Surge Protector

A surge protector suppresses surge voltage generated from switching an inductive load near
the drive. Inductive loads include magnetic contactors, relays, valves, solenoids and brakes.
Always use a surge protector or diode when operating with an inductive load.

Note: Never connect a surge protector to the drive output.

€ Connecting a Noise Filter

m Input-Side Noise Filter

Drive outputs generate noise as a result of high-speed switching. This noise flows from
inside the drive back toward the power supply, possible affecting other equipment. Installing
a noise filter to the input side of the drive can reduce the amount of noise flowing back into
the power supply. This also prevents noise from entering the drive from the power supply.

» Use a noise filter specifically designed for AC drives.
« Install the noise filter as close as possible to the drive.
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-

MCCB

A - Power supply C - Drive

B - Input-side noise filter D - Other control device
Model: LNFD-OO

Figure 7.6 Input-Side Noise Filter (Single-Phase 200 V)

B Cc

MCCB

,4)</§_M

A - Power supply C - Drive

B - Input-side noise filter D - Other control device
Model: LNFD-OO

Figure 7.7 Input-Side Noise Filter (Three-Phase 200/400 V)
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m Output-Side Noise Filter

A noise filter on the output side of the drive reduces inductive noise and radiated noise.
Figure 7.8 illustrates an example of output-side noise filter wiring.

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Improper
application of noise filters could result in damage to the drive.

A - Power supply C - Output-side noise filter
B - Drive D - Motor

Figure 7.8 Output-Side Noise Filter

m Radiated Electromagnetic waves radiated from the drive and cables create noise
== noise: throughout the radio bandwidth that can affect devices.
Induced Noise generated by electromagnetic induction can affect the signal line and
noise: may cause the controller to malfunction.
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Preventing Induced Noise

Use a noise filter on the output side or use shielded cables. Lay the cables at least 30 cm

away from the signal line to prevent induced noise.

— Power supply
Drive

OO w >
I

— Motor

Reducing Radiated/Radio

Shielded motor cable

E - Separate at least 30 cm

F - Controller

H

G - Signal line

Figure 7.9 Preventing Induced Noise

Frequency Noise

The drive, input lines, and output lines generate radio frequency noise. Use noise filters on

input and output sides and install the drive in a metal enclosure panel to reduce radio

frequency noise.

Note: The cable running between the drive and motor should be as short as possible.

— Metal enclosure
Power supply
Noise filter

— Drive

oo w>»
I

H

Noise filter
Shielded motor cable
Motor

Figure 7.10 Reducing Radio Frequency Noise
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€ EMC Filter Installation

This drive is tested according to European standards EN61800-3 and it complies with the
EMC guidelines. The following conditions must be met to ensure continued compliance
with guidelines.

« EMC Filter Selection: Refer to Yaskawa catalog for EMC filter selection and part
numbers.
* EMC Filter Installation: Refer to option manual for option installation instructions.

m Installation Method

Verify the following installation conditions to ensure that other devices and machinery used
in combination with this drive also comply with EMC guidelines.

1. Install an EMC noise filter to the input side specified by Yaskawa for compliance
with European standards.

2. Place the drive and EMC noise filter in the same enclosure.

3. Use braided shield cable for the drive and motor wiring or run the wiring through a
metal conduit.

4. Keep wiring as short as possible. Ground the shield on both the drive side and the
motor side (Figure 7.11).

A - Drive D - Metal conduit

B - 20 m max cable length between E - Ground wire should be as short as
drive and motor possible.

C - Motor

Figure 7.11 Installation Method

5. Ground the largest possible surface area of the shield to the metal conduit when
using braided shield cable. Yaskawa recommends using a cable clamp
(Figure 7.12).
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Y TOSesegeseseTesesel
R PRIRIIRRRIK
oSegasesatetetetesd

A - Braided shield cable C - Cable clamp (conductive)
B - Metal panel

Figure 7.12 Ground Area
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Three-Phase 200 V /400 V Class

1 A
L2
L
PE
H L.
‘ ¢] i O
[ |
L3=271
J Yy E
i —‘ 3 RILYSILATIL: U1 |VIT2{WIT3]
/ & LI8(L] \
¥ I D
P 7
| ‘(o o ‘/
H
A - Ground the cable shield F - Motor cable (braided shield cable,
max. 20 m)
B - Enclosure panel G - Motor
C - Metal plate H - Cable clamp
D - Grounding surface (remove any I — Max. distance between drive and
paint or sealant) noise filter
E - Drive J - EMC noise filter

Figure 7.13 EMC Filter and Drive Installation for CE Compliance
(Three-Phase 200 V / 400 V Class)
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Single-Phase 200 V Class

A
s
B
=1

g
[ 2 i

i —‘ RILAISILATIL: Ut [vi2[wirs

A - Ground the cable shield F - Motor cable (braided shield cable,
max. 20 m)
B - Enclosure panel G - Motor
C - Metal plate H - Cable clamp
D - Grounding surface (remove any I — Max. distance between drive and
paint or sealant) noise filter
E - Drive J — EMC noise filter

Figure 7.14 EMC Filter and Drive Installation for CE Compliance
(Single-Phase 200 V Class)
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7.4 Installing Peripheral Devices

€ Installing a Motor Thermal Overload (OL) Relay on the Drive
Output

Motor thermal overload relays protect the motor by disconnecting power lines to the motor
due to a motor overload condition.

Install a motor thermal overload relay between the drive and motor:

* When operating multiple motors on a single AC drive.
* When using a power line bypass to operate the motor directly from the power line.

It is not necessary to install a motor thermal overload relay when operating a single motor
from a single AC drive. The AC drive has UL recognized electronic motor overload
protection built into the drive software..

Note: Disable the motor protection function (L1-0 1 = “0”) when using an external motor
thermal overload relay. The relay should shut off main power on the input side of the
main circuit when triggered.

Special application precautions should be considered when using motor thermal overload
relays on the output of AC drives. The following may occur if a motor thermal OL relay is
connected to the output of an AC drive (between the drive and the motor) when the carrier
frequency is high and the wiring between the motor and the drive is long:

* Thermal relay nuisance trips occur.
* The thermal relay may be damaged due to excessive heat loss.

Some considerations involving AC drives and use of thermal overload relays:

1. Low speed motor operation

2. Use of multiple motors on a single AC drive

3. Motor cable length greater than 50 meters (164 feet)

4. Voltage boost and high torque V/f pattern settings

5. Nuisance tripping resulting from high AC drive carrier frequency
|

General Precautions to Prevent Tripping of Motor Thermal Overload
Relays

Low Speed Operation and Motor Thermal OL Relays

Generally, thermal relays are applied on general-purpose motors. When general-purpose
motors are driven by AC drives, the motor current is approximately 5 ~ 10% greater than if
driven by the commercial power supply. In addition, the cooling capacity of a motor with a
shaft-driven fan decreases when operating at low speeds. Even if the load current is within
the motor rated value, motor overheating may occur. A thermal relay cannot effectively
protect the motor due to the reduction of cooling at low speeds. For this reason, apply the
UL-recognized electronic thermal overload protection function built into the drive whenever
possible.
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UL recognized electronic thermal overload function of the drive: Speed-dependent
heat characteristics are simulated using data from standard motors and force-ventilated
motors. The motor is protected from overload using this function.

Using One Drive with Multiple Motors

Turn off the electronic thermal overload function. Please refer to the appropriate product
instruction manual to determine which parameter disables this function.

The UL recognized electronic thermal overload function of the drive cannot be applied
when using multiple motors on one drive. The electronic thermal function is calculated
using the output current of the drive. Individual motor currents cannot be determined
using the output current of the drive. Therefore, a thermal relay is required for each
motor connected to the drive.

Wiring Length Greater Than 50 meters (164 feet)

When motor wiring is longer than 164 feet (50 meters), nuisance tripping of the thermal
relaymay occur if a high carrier frequency is used. Due to increased high frequency leakage
current the thermal relay element may overheat due to surface skin effect. Therefore, reduce
the carrier frequency.

The following should be considered for long motor cable length applications:

1. For a single motor drive, use the electronic thermal overload function of the drive (thermal
relay not required).
2. For multiple motor drives:
Lower the carrier frequency according to Figure 7.15 or correct the motor thermal OL
relay adjustment according the Zable 7.3.

(kHz)
15

1o 200V class

Carrier Frequency

400V class

L 1 1 L
0 50 100 150 200
Cable Length (m)

Figure 7.15 Criteria for Setting Carrier Frequency
Voltage Boost and High Torque V/f Pattern Settings

The V/f pattern and voltage boost settings may impact motor heating. Improperly adjusted
V/f patterns or torque compensation settings may cause over-excitation of the motor,
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resulting in additional motor heating. Unintentional triggering of the overload device may
also occur. Therefore, do not use high starting torque V/f patterns or use excessive voltage
boost settings unless absolutely necessary.

Correcting Nuisance Tripping Resulting from High AC Drive Carrier Frequency

Thermal overload element heating is influenced by carrier frequency and lead length.
Current waveforms generated by PWM drives tend to create additional temperature rise in
overload relays. Therefore, it may be necessary to increase the trip level setting by the
factors listed in Table 7.3 when encountering nuisance triggering of the relay. Confirm an
actual overload condition is not present prior to increasing the trigger level.

WARNING! Risk of Fire. Confirm an actual motor overload condition is not present prior to increasing the
thermal OL trip setting. Check local electrical codes before making adjustments to motor thermal overload
settings.

Example:A thermal OL relay with an adjustment range of 1.1 to 1.6 A is used with a drive
working with 8 kHz carrier frequency. The motor rated current is 1.2 A. The overload trip
level may be corrected to: 1.2 Ax 1.21 =145 A

Table 7.3 shows recommended correction factors for the motor protection device trigger
level based on adjustment range and carrier frequency of the drive.

Table 7.3 Motor Protection Device Correction Factors

Adjustme(r:lltlﬁgrr:?el Rated Drive Carrier Frequency Setting (KHz)
2 4 6 8 10 12 14 16
32t050A 1.07 1.12 1.16 1.18 1.19 1.21 1.22 1.23
0.5t025A 1.08 1.13 1.17 1.21 1.24 1.26 1.28 1.29
0.32t0 0.4 A 1.09 1.15 1.21 1.25 1.29 1.33 1.35 1.37
0.16 t0 0.25 A 1.10 1.17 1.24 1.28 1.33 1.38 1.42 1.46

System Component Compatibility

Thoroughly review the application requirements to ensure compatibility of the selected
components (motor, speed range, application speed-torque requirements).
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7.5 Communication Options

Table 7.4 gives detailed information about the available option cards that allow Yaskawa

drives to connect to various communications networks. Consult the table to determine which
option cards may be necessary for a given environment. Contact Yaskawa or your Yaskawa
agent to order option cards.

* Option Card Selection: Refer to Yaskawa catalog for option card selection and part

numbers.
* Option Card Installation: Refer to option card manual for option card installation
instructions.
Table 7.4 Available Option Cards
Option Card Model Function Manual
Allows the drive to connect to a CC-Link network. A host
CC-Link SI-C2 controller starts and stops the drive and allows the user to Contact Yaskawa

edit and reference parameter settings (output frequency,
output current, etc.) over the network.
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7.6 Connecting an Option Card

The drive can communicate with other devices through a specially designed option card. The
following section describes how to install an option card.

Refer to option card manual for detailed installation instructions.

Note: Refer to Available Option Cards on page 285 for a list of option cards for use with this product.

€ Verifying Option Card and Product Type

A - Option card F — Wire through-hole

B - Option card cover installation G - Option card cover
screw holes

C - Tabs for mounting front cover H - Cover screw

D - Comm. connector (CN1) I - Ground lead

E - Ground lead connection J -

Figure 7.16 Option Card
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€ Connecting the Option Card

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

Figure 7.17 Remove Cover

2. Remove the terminal cover. Connect the lead from the option card to the drive
ground terminal.

A - Ground terminal C - Terminal cover
B - Ground lead D -

Figure 7.18 Connect Lead

3. Reattach the terminal cover.
4. Attach the option card to the drive.
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7.6 Connecting an Option Card

A - Line up the tab with the mounting B - Line up the tab with the mounting
hole. hole.

Figure 7.19 Attach Option Card

Note: Gently pack wires to fit behind the left and right side of the cover into the provided recess.
5. Connect the lead from the drive ground terminal to the same terminal as the option
card lead.
The option card lead should exit through the holes provided on the underside of the
drive as it gets routed passed the ground terminal.

A - Drive ground terminal D - Ground lead through-hole

B - Route the lead wire on the inside of E - Ground lead
the lower cover.

C - Ground lead

Figure 7.20 Lead Wire Connection
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6. Reattach the option card cover.

A - Align the tab with the mounting hole.

Figure 7.21 Reattach Cover
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A.1 Heavy Duty and Normal Duty Rating_;s

A.1 Heavy Duty and Normal Duty Ratings

The capacity of the drive is based on two types of load characteristics: Heavy Duty (HD) and
Normal Duty (ND).

Refer to Table A.1 for the differences between HD and ND. Specifications for capacity
ratings appear are listed on the following pages.

Table A.1 Selecting the Appropriate Load Rating

Setting
Parameter | Rated Output Current Overload Tolerance Carrier Frequency
C6-01
0: Heavy Duty | HD Rating o 2-15 kHz
(default) varies by model <7> 150% rated output current for 60 s varies by model
1: Normal Duty | ND Rating 120% rated output current for 60 s. .
(default) varies by model <7> Varies by model <7> 2 kHz, Swing PWM

<1> The following pages list information on rating changes based on drive model.

HD and ND
L=d={ -+ HD refers to applications requiring constant torque output, while ND refers to

applications with variable torque needs.

 The drive allows the user to select HD or ND torque depending on the application.
Fans, pumps, and blowers should use ND (C6-01 = “1”), and other applications
generally use HD (C6-01 =“0”).

Swing PWM

» Swing PWM equivalent to a 2 kHz audible noise. This function turns the motor
noise into a less obtrusive white noise.

Note: Differences between HD ratings and ND ratings for the drive include rated input and output
current, overload capacity, carrier frequency, and current limit. The default setting is for ND
(C6-01=1).
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A.2 Single/Three-Phase 200 V Class Drive

Table A.2 Power Ratings

Item

Specification

Three-Phase: CIMR-VCI2A

0001 | 0002 [ 0004 0006 0010 | 0012 | 0020

Single-Phase: CIMR-VCIBA <71>

0001 | 0002 [ 0003 0006 0010 | 0012 -

Maximum Motor Size Allowed | ND Rating | 0.13 | 0.25 | 0.5/0.75 | 1.0/1.5 | 2.0/3.0 3.0 5.0
(HP) <2> HD Rating | 0.13 | 0.25 | 0.5/0.75 | 0.75/1.0 | 1.5/2.0 3.0 5.0
Three- | ND Rating | 1.1 1.9 3.9 73 10.8 13.9 | 240
Input Input Current Phase | HD Rating | 0.7 1.5 2.9 5.8 7.5 11.0 18.9
(A)<3> | Single- | ND Rating | 2.0 3.6 73 13.8 20.2 24.0 -
Phase | HD Rating | 1.4 2.8 5.5 11.0 14.1 20.6 -
Rated Output Capacity | ND Rating | 0.5 0.7 1.3 2.3 3.7 4.6 7.5
(kVA) <¢> HD Rating | 0.3 0.6 1.1 1.9 3.0 42 6.7
ND 12 | 19 |3563) | 60 96 | 120 | 196
Output Current (A) | Rating <5>
HD Rating | 0.8 <6> [1.6 <6>| 3.0 <6> 5.0<6> | 8. <7> |11.0<7>|17.5<7>
ND Rating: 120% of rated output current for 1 minute
HD Rating: 150% of rated output current for 1 minute
Output g P
P Oriterl el lmes (Derating may be required for applications that start and stop
frequently)
Carrier Frequency 2 kHz (user-set, 2 to 15 kHz)
Three-phase power: Three-phase 200 to 240 V Single-phase power:
Max Output Voltage (V) Three-phase 200 to 240 V
(both proportional to input voltage)
Max Output Frequency (Hz) 400 Hz (user-adjustable)
Rated Voltage Three-phase power: Three-phase 200 to 240 V 50/60 Hz
Reowiae Rated Frequency Single-phase power: 200 to 240 V 50/60 Hz
Supply Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Harmonic DC Onptional
Countermeasures Reactor P
Three- | ND Rating | 13.0 | 17.1 | 29.4 44.7 775 91.7 | 145.0
X Phase | HD Rating | 11.6 16.7 27.6 433 78.6 100.7 153.8
Heat Generation (W) =
Single- | ND Rating | 13.5 | 17.3 29.0 49.5 81.5 98.4 -
Phase | HD Rating | 11.7 | 16.8 27.6 50.5 80.7 104.8 161.9

<1> Drives with single-phase power supply inputs output three-phase power, and cannot run a single-phase motor.
<2> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps
should be equal to or greater than the motor rated current.
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<3> Input current rating varies depending on the power supply transformer, input reactor, wiring connections, and
power supply impedance.

<4> Rated motor capacity is calculated with a rated output voltage of 230 V.

<5> Carrier frequency is set to 2 kHz. Current derating is required in order to raise the carrier frequency.

<6> Carrier frequency is set to 10 kHz. Current derating is required in order to raise the carrier frequency.

<7> Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.

Table A.3 Power Ratings Continued

Item Specification
Three-Phase: CIMR-VI2A 0030 0040 0056 0069
Single-Phase: CIMR-VOIBA <71> - - o -
i 5 ND Rating 10.1 14.8 20.1 24.8
Maximum Motor Size Allowed (HP) <2> =
HD Rating 7.4 10.1 14.8 20.1
ND Rating 34.7 50.9 69.4 85.6
Three-Phase -
Input Current HD Rating 26.0 354 51.9 70.8
Input =
(A) <3> . ND Rating - - - -
Single-Phase =
HD Rating - - - -
Rated Output Capacity ND Rating 11.4 15.2 21.3 26.3
(kVA) <¢> HD Rating 9.5 12.6 17.9 229
ND Rating <5> 30.0 40.0 56.0 69.0
Output Current (A) =
HD Rating 25.0 <7> 33.0<7> 47. <7> 60.0 <7>
ND Rating: 120% of rated output current for 1 minute
Overload Tolerance HD Rating: 150% of rated output current for 1 minute
Output (Derating may be required for applications that start and
stop frequently)
Carrier Frequency 2 kHz (user-set, 2 to 15 kHz)
Three-phase power: Three-phase 200 to 240 V
Max Output Voltage (V) Single-phase power: Three-phase 200 to 240 V (both
proportional to input voltage)
Max Output Frequency (Hz) 400 Hz (user-adjustable)
Rated Voltage Three-phase power: Three-phase 200 to 240 V 50/60 Hz
P Rated Frequency Single-phase power: 200 to 240 V 50/60 Hz
Supply Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Harmonic Countermeasures e Optional
Reactor
ND Rating - - - -
Three Phase -
. HD Rating 3353 379.5 509.7 646.2
Heat Generation (W) -
) ND Rating 303.7 321.3 465.2 589.1
Single Phase -
HD Rating - - - -

<1> Drives with single-phase power supply inputs output three-phase power, and cannot run a single-phase motor.
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A.2 SinglelThree-Phase 200 V Class Drive

<2> The motor capacity (kW) refers to a Yaskawa 4-pole motor. The rated output current of the drive output amps
should be equal to or greater than the motor rated current.

<3> Input current rating varies depending on the power supply transformer, input reactor, wiring connections, and
power supply impedance.

<4> Rated motor capacity is calculated with a rated output voltage of 220 V.

<5> Carrier frequency is set to 2 kHz. Current derating is required in order to raise the carrier frequency.

<7> Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.

Note: Differences between Heavy Duty (HD) ratings and Normal Duty (ND)ratings for the drive
include rated input and output current, overload capacity, carrier frequency, current limit, and
maximum output frequency. Set parameter C6-01 to “0” for HD ratings or “2” for ND ratings.
Default is ND (C6-01 = 1).
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A.3 Three-Phase 400 V Class Drives

Table A.4 Power Ratings

Item Specification
CIMR-VO4A 0001 0002 0004 (0005(0007 (0009 (0011
Maximum Applicable Motor Capacity ND Rating 0.2510.5/0.75/1.0 | 1.5/2.0 30 | 30 [ 50 | 7.5
(HP) <1> HD Rating | 0.25 | 0.5/0.75 |1.0/1.5/2.0| 3.0 | 3.0 | 5.0 | 5.0
ND Rating 1.2 2.1 43 59 | 81 | 94 |14.0
Input Input Current (A) <2> -
HD Rating 1.2 1.8 32 44 |1 60 | 82 [ 104
ND Rating <#> | 0.9 1.6 3.1 4.1 53 | 67 | 85
Output Current (kVA) <3> =
HD Rating <5> | 0.9 1.4 2.6 37 | 42 | 55 | 70
ND Rating <¢> | 1.2 2.1 4.1 54169 | 88 [11.1
Output Current (A) =
HD Rating <5> | 1.2 1.8 3.4 48 | 55| 72 |92

ND Rating: 120% of rated output current for 60 s
HD Rating: 150% of rated output current for 60 s

Output
P Qrigi ol Tl (Derating may be required for applications that start and
stop frequently)
Carrier Frequency <3> 2 kHz (user-adjustable from 2 to 15 kHz)

s @i itas (), Three-phase: @380 to 480 V (proportional to input

voltage)
Maximum Output Frequency (Hz) 400 Hz (user-adjustable)
Rated Voltage Rated Frequency Three-phase: 380 to 480 V 50/60 Hz
Power Allowable Voltage Fluctuation -15 to 10%
Supply
Allowable Frequency Fluctuation +5%
EETIETite DC Reactor Optional
Countermeasures
. ND Rating 19.6 324 47.3 66.3 | 87.0 | 95.1 |127.7
Heat Generation (W) =
HD Rating 30.6 43.8 60.2 96.9 [111.7|117.5]148.7

<1> The motor capacity (HP) refers to a NEC 4-pole motor. The rated output current of the drive output amps should
be equal to or greater than the motor rated current.

<2> Input current rating varies depending on the power supply transformer, input reactor, wiring conditions, and
power supply impedance.

<3> Rated motor capacity is calculated with a rated output voltage of 460 V.

<4> Carrier frequency is set to 2 kHz. Current derating is required in order to raise the carrier frequency.

<5> Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.
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Table A.5 Power Ratings Continued

Item Specification
CIMR-VO4A 0018 0023 0031 0038
Maximum Applicable Motor Capacity ND Rating 10.1 14.8 20.1 24.8
(HP) <1> HD Rating 7.4 10.1 14.8 20.1
ND Rating 20.0 24.0 38.0 44.0
Input Input Current (A) <2> =

HD Rating 15.0 20.0 29.0 39.0
ND Rating <¢> 133 17.5 23.6 29.0

Output Current (kVA) <3> -
HD Rating <5> 11.3 13.7 18.3 23.6
ND Rating <¢> 17.5 23.0 31.0 38.0

Output Current (A) =
HD Rating <5> 14.8 18.0 24.0 31.0

ND Rating: 120% of rated output current for 60 s

Output HD Rating: 150% of rated output current for 60 s
g Origileer B Cnes (Derating may be required for applications that start and
stop frequently)
Carrier Frequency <3> 2 kHz (user-adjustable from 2 to 15 kHz)

Maximum Output Voltage (V) Three-phase: @380 to 480 V (proportional to input

voltage)
Maximum Output Frequency (Hz) 400 Hz (user-adjustable)
Rated Voltage Rated Frequency Three-phase: 380 to 480 V 50/60 Hz
LRETer Al Wallie Flisimin 15 o 10%
Supply
Allowable Frequency Fluctuation +5%
LHETTots DC Reactor Optional
Countermeasures
. ND Rating 261.3 321.1 433.6 475.0
Heat Generation (W) =
HD Rating 228.7 285.2 372.8 4457

<1> The motor capacity (kW) refers to a Yaskawa 4-pole motor. The rated output current of the drive output amps
should be equal to or greater than the motor rated current.

<2> .Input current rating varies depending on the power supply transformer, input reactor, wiring conditions, and
power supply impedance.

<3> Rated motor capacity is calculated with a rated output voltage of 440 V.

<4> Carrier frequency is set to 2 kHz. Current derating is required in order to raise the carrier frequency.

<5> Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.

Note: Differences between Heavy Duty ratings and Normal Duty ratings for the drive include rated
input and output current, overload capacity, carrier frequency, current limit, and maximum
output frequency. Set parameter C6-01 to “0” for Heavy Duty ratings or “2” for Normal Duty
ratings. The default is Normal Duty (C6-01 = 1).
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A.4 Drive Specifications

Note: Perform rotational Auto-Tuning to obtain OLV performance specifications.
Note: For optimum performance life of the drive, install the drive in an environment that meets the
environmental conditions.
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Control
Characteristics

Item Specification
The following control methods are available:
Control Method [Open Loop Vector Control (current vector), V/f Control, and PM Open Loop

Vector for (for use with SPM and IPM)

Frequency Control
Range

0.01 to 400 Hz

Frequency Accuracy

Digital input: within £0.01% of the max output frequency (-10 to +50 °C)
Analog input: within £0.5% of the max output frequency (25°C £10 °C)

Frequency Setting
Resolution

Digital inputs: 0.01 Hz
Analog inputs: 1/1000 of maximum output frequency

Output Frequency
Resolution

1/220 of maximum output frequency

Frequency Setting
Signal

Main frequency reference: 0 to +10 Vdc (20 k€2), 4 to 20 mA (250 Q), 0 to
20 mA (250 Q)
Main speed reference: Pulse Train Input (max 33 kHz)

Starting Torque

200%/0.5 Hz (Open Loop Vector Control, HD rating, IM of 3.7 kW or
smaller), 50%/6 Hz (PM Open Loop Vector Control)

Speed Control  |1:100 (Open Loop Vector Control), 1:40 (V/f Control), 1:10 (PM Open Loop
Range Vector Control)
Bingadl Cloitiis] 0.2% in Open Loop Vector Control <7>
Accuracy
5 Hz (20 °C £10 °C) in Open Loop Vector Control
Speed Response (excludes temperature fluctuation when performing Rotational Auto-

Tuning)

Torque Limit

Open Loop Vector Control only. Adjustable in 4 quadrants.

Accel/Decel Time

0.00 to 6000.0 s (allows four separate settings for accel and decel)

Braking Torque

Instananeous Average Decel Torque <2>: 0.1/0.2 kW: over 150%, 0.4/0.75
kW: over 100%, 1.5 kW: over 50%, 2.2 kW and above: over 20%
Continuous Regen Torque: 20%,

125% with a Braking Resistor Unit <3>: (10% ED) 10 s with an internal
braking resistor.

V/f Characteristics

Preset V/f patterns and user-set program available.

Motor Protection

Momentary Power Loss Ride-Thru, Speed Search, Overtroque Detection,
Torque Limit, Multi-Step Speed (17 steps max), Accel/Decel Time Switch,
S-Curve Accel/Decel, 3-Wire Sequence, Rotational Auto-Tuning, Stationary
Auto-Tuning of Line-to-Line Resistance, Dwell, Cooling Fan ON/OFF, Slip
Compensation, Torque Compensation, Frequency Jump, Frequency
Reference Upper/Lower Limit, DC Injection Braking (start and stop), High
Slip Braking, PID Control (with Slip Function), Energy Saving,

MEMOBUS (RS-485/422 Max 115.2 kbps), Fault Reset, Parameter Copy.
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Item

Specification

Motor Protection
Momentary

Motor overheat protection via output current sensor

Overcurrent
Protection

Drives stops when output exceeds 200% of the rated current (Heavy Duty)

Overload Protection

A stop command will be entered after operating at 150% for 60 s (Heavy
Duty) <4>

Low Voltage
Protection

Drive stops when DC bus voltage falls below the levels indicated: <5>
190 V (3-phase 200 V), 160 V (single-phase 200 V), 380 V (3-phase 400 V),
350 V (3-phase 380 V)

Momentary Power
Loss Ride-Thru

3 selections available: Ridethru disabled (stops after 15 ms), time base of 0.5
s, and continue running until power is restored. <6>

Protec'tlon Heatsink O_verheat Protected by thermistor
Functions Protection
Braking Resistor . . . o
Overheat Protection Overheat sensor for braking resistor (Optional ERF-type, 3%ED)
Stall prevention is available during acceleration, deceleration, and during
Stall Prevention |run. Separate settings for each type of stall prevention determine the current
level at which stall prevention is triggered.
Cloatling Fan_ Ll Circuit protection (“fan-lock” sensor)
Protection
Ground Protection Electronic circuit protection (triggered by the same levels as momentary
current protection) <7>
DS Bfggharge Remains lit until DC bus voltage falls below 50 V
Storage/Installation Indoors
Area
Ambient -10 to +40 °C (wall-mounted enclosure)
Temperature -10 to +50 °C (open chassis)
Humidity 95 RH% or less with no condensation
Storage Temperature -20 to +60 °C allowed for short-term transport of the product
Altitude 1000 m or less
10 to 20 Hz: 9.8 m/S 2
Shock, Impact .
Environment 20to 55 Hz: 5.9 m/S 2
« Install the drive in an area free from:
» oil mist and dust
« metal shavings, oil, water or other foriegn materials
« radioactive materials
Surrounding Area | ¢ combustible materials
« harmful gases and liquids
* excessive vibration
* chlorides
« direct sunlight
Orientation Install the drive vertically to maintain maximum cooling effects
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Item Specification
Safety Regulations and Standards UL508C, EN954-1 Cat.3

Open chassis (IP20)
Wall-mounted enclosure (NEMA Type 1): available as an option

CIMR-VB0001 to 0006: self-cooled
CIMR-VABO0010 to 0012: cooling fan
CIMR-VA20001 to 0004: self-cooled
CIMR-VA20006 to 0069: cooling fan
CIMR-VA40001 to 0004: self-cooled
CIMR-VA40005 to 0038: cooling fan

Protective Enclosure

Cooling Method

<1> Speed control accuracy varies somewhat according to the type of motor and drive settings. Contact Yaskawa
for more information.

<2> Instantaneous average deceleration torque refers to the torque required to decelerate the motor (uncoupled from
the load) from 60 Hz in the shortest time.

<3> Ensure that Stall Prevention Selection during Deceleration is disabled (L3-04 = 0) or set to 3 when using a
braking resistor or the Braking Resistor Unit. The default setting for the stall prevention function will interfere
with the braking resistor.

<4> Overload protection may be triggered when operating with 150% of the rated output current if the output
frequency is less than 6 Hz.

<5> Parameter settings allow up to 150 V.

<6> A Momentary Power Loss Ridethru Unit is required for 200/400V class drives 7.5 kW and less if the
application needs to continue running during a momentary power loss up to 2 seconds.

<7> Ground protection cannot be provided under the following circumstances when a ground fault is likely in the
motor windings during run: Low ground resistance for the motor cable and terminal block; low ground
resistance for the motor cable and terminal block; or the drive is powered up from a ground short.
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A.5 Drive Watts Loss Data

Table A.6 Watts Loss 200 V Class Single-Phase Models

Drive Duty | Fo (kHe) | Numbor | pRated | Hatsgk | Inerlo it | TotatLoss
BA0001 0.8 28.7 15.5 44.2
BA0002 1.6 38.8 21.9 60.7
BA0003 3.0 52.0 29.5 81.5
8 BA0006 5.0 80.6 43.9 124.5
BA0010 8.0 4.7 12.5 17.2
BA0012 11.0 7.2 13.7 20.9
HD BA0020 17.5 14.0 18.6 32.6
BA0001 0.8 3.0 7.1 10.1
BA0002 1.6 6.0 8.4 14.4
BA0003 3.0 12.6 10.6 23.2
2 BA0006 5.0 28.7 15.5 44.2
BA0010 8.0 38.8 21.9 60.7
BA0012 11.0 52.0 29.5 81.5
BA0020 17.5 80.6 43.9 124.5
BA0001 1.2 4.7 12.5 17.2
BA0002 1.9 7.2 13.7 20.9
BA0003 32 14.0 18.6 32.6
ND 2
BA0006 6.0 35.6 25.6 61.2
BA0010 9.6 48.6 345 83.1
BA0012 12.0 57.9 42.6 100.5
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Table A.7 Watts Loss 200 V Class Three-Phase Models

Drive Duty | Fe (kHz) |Mogel Number Amt:?A) ['3:;5("',‘\,'3 Ulrr:it(t::;;:srs LOTS"S‘?{N)

2A0001 0.8 4.3 73 11.6

2A0002 1.6 7.9 8.8 16.7

2A0004 3.0 16.1 11.6 27.7

8 2A0006 5.0 274 15.9 433

2A0010 8.0 54.8 23.8 78.6
2A0012 11.0 70.7 29.9 100.6
HD 2A0020 17.5 110.5 433 153.8
2A0001 0.8 3.0 7.0 10.0

2A0002 1.6 6.0 8.3 14.3

2A0004 3.0 12.6 10.6 23.2

2 2A0006 5.0 21.1 14.3 354

2A0010 8.0 38.8 19.8 58.6

2A0012 11.0 52.0 253 77.3
2A0020 17.5 80.6 35.8 116.4

2A0001 1.2 4.7 11.9 16.6

2A0002 1.9 7.2 13.5 20.7

2A0004 3.5 15.1 17.7 32.8

ND 2 2A0006 6.0 26.2 21.4 47.6
2A0010 9.6 48.6 30.5 79.1

2A0012 12.0 57.9 35.9 93.8
2A0020 19.6 933 53.0 146.3
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Table A.8 Watts Loss 400 V Class Three-Phase Models

Drive Duty | Fc (kHz) |Moge Number ﬁfrf:g fg:;s("’,‘v'j UnicLons LOTS‘Q’Z"N)
(A) (W)
4A0001 1.2 19.2 11.5 30.7
4A0002 1.8 28.9 14.8 43.7
4A0004 34 423 17.9 60.2
8 4A0005 4.8 70.7 26.2 96.9
4A0007 55 81.0 30.7 111.7
4A0009 72 84.6 32.9 117.5
4A0011 9.2 107.2 41.5 148.7
HD
4A0001 1.2 8.2 8.6 16.8
4A0002 1.8 13.0 10.9 239
4A0004 3.4 21.3 12.6 33.9
2 4A0005 4.8 32.8 16.8 49.6
4A0007 55 38.2 20.0 58.2
4A0009 72 443 22.8 67.1
4A0011 9.2 57.6 29.1 86.7
4A0001 1.2 8.2 14.4 22.6
4A0002 2.1 15.5 18.4 33.9
4A0004 4.1 26.4 21.2 47.6
ND 2 4A0005 54 37.5 25.7 63.2
4A0007 6.9 49.7 324 82.1
4A0009 8.8 55.7 36.0 91.7
4A0011 11.1 71.9 51.7 123.6
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A.6 Drive Derating Data

The drive can be operated at above rated temperature, altitude and default carrier frequency
by derating the drive capacity. For example, a 10 amp continuous rated drive may be
operated at higher temperatures if it is only used to supply 8 amps continuous.

€ Carrier Frequency Derating

As the carrier frequency of the drive is increased above the factory setting the drive capacity
should be derated according to Figure A.1.

Drive

Rating , Carrier Frequency Derating

ND

HD
200V Class:
80% of HD

-
400 V Class:
60% of HD

2 10( 8) 15
Carrier(C6-02)

Figure A.1 Carrier Frequency Derating

€ Temperature Derating

As the ambient temperature for the drive is increased above the drive specification the drive
should be derated. Additionally parameter L8-35 Side-by-Side Selection on page 305 should
be set according to enclosure type and mounting method as illustrated in Figure A.2
Ambient Temperature and Installation Method Derating on page 306.

B Output Current Derating Due to Ambient Temperature

If the ambient temperature is above the drive specification or if drives are side-by-side
mounted in a cabinet, the parameters L8-12 and L8-35 must be set according to the
installation conditions. The output current is derated as shown in Figure A.2.

Specifications

No. Name Description Range | Def.
Ambient Adjust the drive overload (OL2) protection level
L8-12 Temperature | when the drive is installed in an environment that | 40 to 60 | 40 °C
Setting exceeds its ambient temperature rating.
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No. Name Description Range | Def.
0: Disabled (standard installation)
Side-by-Side | 1: Side-by-Side installation
Selection 2: IP20/NEMA Type 1

3: Finless/Fin Outside installation

L8-35 0to3 0

Parameter L8-35 = 0 (IP20)

100% - Parameter L8-35 = 2
\\ (IP20/NEMA Type 1)
85% L
80%
Drive  70%
Rating quameter.L8-35l= 3, )
(Finless/ Fin outside installation)
50%
Parameter L8-35 = 1
(Side-by-side installation)
0 _ Ambient temp °C

30° 35° 40°  50° Parameter [8-12
Figure A.2 Ambient Temperature and Installation Method Derating

€ Altitude Derating

Yaskawa recommends referencing two standards when considering altitude derating. These
standards are:

* ANSIIEEE C 37.40: Service Conditions and Definitions for High Voltage Fuses,
Distributor Enclosed Single Pole Air Switches and Accessories
* IEC 282-1.2: High Voltage Fuse

B Drive Derating

Power conversion equipment must be de-rated above a certain altitude (usually 1000
meters). Equipment that depends on air for its insulating and cooling medium has a higher
temperature rise and a lower dielectric strength value when operated at altitudes higher than
1000 meters (3300 feet). Application of the correct de-rating factors is necessary to prevent
drive failure.

The effect of high altitudes may eventually result in thermal damage to the power semi-
conductors and related components (reduced effectiveness of the heat sinks) as well as lower
dielectric withstand capabilities. High altitude de-rating is, therefore, an important
consideration during the initial application of the drive. Figure A.3 is provided as a quick
reference to aid in derating the drive above specified altitude.

Note: This derate applies only to the inverter. However, if the inverter is placed in a pressurized cabinet

so that the internal pressure is maintained at the value of atmospheric pressure at 3300ft. then
there is no need for derate. Example: Heatsink is exposed to the outside and is not under
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positive pressure in an enclosed cabinet with forced air cooling or an air-conditioning system. In
such a case, derating is required.

Altitude Derating for Yaskawa Inverters (meters)

I=I=1
g B

e Continuous OLtpUE Curtert
S S N )

N —— Limit 200V Class M odels
98

— =~ Limit 400V Class M oels
96

94

a2 '

Drive Output Current Rating
(% of Drive Nameplate Rating)

a0
Altitude (meters)

Altitude Derating for Yaskawa Inverters (feet)

=]
5]

——Continuous Output Gurrert
(%)

=]
s

——Limit 200V Class M odels

—-—-Limit 400V Class M odels
o6

94 T

a2

Drive Output Current Rating
(% of Drive Nameplate Rating)

an -

Altitude (Feet)

Figure A.3 Altitude Derating for Yaskawa Drives
B Motor Derating

Consult the motor manufacturer for the applicable altitude de-rating factor before applying
the motor. As a general guideline, consult the NEMA standard MG 1-14.04 (Operation of
AC and DC Fractional- and Integral-HP Motors and Generators at Altitudes Above 3,300
feet (1000 meters). However, the motor manufacturer's specific de-rating data is always
preferable.
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Parameter List

This chapter contains a full listing of all parameters and settings
available in the drive

B.1 PARAMETERGROUPS ............... ... ...o.t. 310
B.2 PARAMETERTABLE ............... ...t 311
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B.1 Parameter Groups

B.1

Parameter Groups

Parameter

Parameter

Group Name Page Group Name Page
Al Initialization 31 H4 Analog Outputs 349
A2 User Parameters 312 H5 Serial Communications Setup 350
bl Sequence 313 H6 Pulse Train I/O Setup 351
b2 DC Injection Braking 314 L1 Motor Overload 352
b3 Speed Search 315 L2 Power Loss Ride-Thru 353
b4 Delay Timer 316 L3 Stall Prevention 355
b5 PID Control 316 L4 Reference Detection 358
b6 Dwell Function 319 L5 Fault Restart 359
b8 Energy Saving 319 L6 Overtorque Detection 360
Cl1 Acceleration/Deceleration Time 320 L7 Torque Limit 363
C2 S-Curve Accel/Decel 321 L8 Hardware Protection 363
C3 Motor Slip Compensation 321 nl Hunting Prevention 366
C4 Motor Torque Compensation 322 n2 Speed Feedback Protection 367
C5 Speed Control (ASR) 323 n3 High-Slip Braking 367
6 Carrier Frequency 323 n6 gﬁi’e%‘l‘l‘z"ﬁ‘;me Resistance | 300
d1 Frequency Reference 325 n8 PM Motor Control 368
d2 Reference Limits 326 ol Monitor Display Selection 370
d3 Jump Frequencies 327 02 Operator Keypad Functions 371
d4 Frequency Reference Hold 327 o4 Maintenance Functions 372
d7 Off-Set Frequency 329 q DriveWorksEZ Parameters 373
El V/f Pattern 330 DriveWorksEZ Connection 373
E2 Motor Setup 331 T1 Auto-Tuning 375
E3 Motor 2 V/f Pattern 332 Ul Status Monitor 376
E4 Motor Setup 2 333 U2 Fault Trace 380
E5 PM Motor Setup 335 U3 Fault History 381
F1 Ea(t;lttrgetection during PG Speed 336 U4 Maintenance Monitor 383
F6 Network Communications 338 us Application Monitor 386
F7 Network Communications 338
HI Digital Inputs 341 [8[3 Control Monitor 386
H2 Digital Outputs 344 U8 g‘r’fvt;’\r;}g\r’{:’s‘g‘z"“ for 387
H3 Analog Inputs 348
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B.2 Parameter Table

€ A: Initialization Parameters

The A parameter group creates the operating environment for the drive. This includes the
parameter Access Level, Motor Control Method, Password, User Parameters and more.

Parameter List

Control
Mode
No. Name Description Range | Def. ol , |Addr.|Pg.
Yfl L |\F;| Hex
\
Al: Initialization Parameters
Use Al parameters to configure the basic environment for drive operation.
Selects which parameters are accessible via the
AL-01 digital operator.
<2 A(:Icess Level 0 Operation only 002 | 2 |alalaliom!| —
<6> Selection 1: User Parameters (access to a set of parameters
selected by the user)
2: Advanced Access Level
Selects the Control Method of the drive.
0: V/f Control without PG
Control Method | 2: Open Loop Vector (OLV)
Al-02 Selection 5: PM Open Loop Vector (PM)Note: Does not 02,5 | 0 |8|8)8§) 102 122
return to the default setting when the drive is
initialized.
Resets all parameters to factory default settings. 0to o |alalal 103 | —
(Initializes the drive then returns A1-03 to 0) 3330
0: No Initialize .
A1-03 Initialize 1110: User Initialize (First set user parameter The following parameters are not
- Parameters values must be stored using parameter 02-03) fe.sgt V_Vhe'_"‘ the performing
2220: 2-Wire Initialization initialization:
3330: 3-Wire Initialization A1-00, A1-02, A1-07, and all U2
5550: OPE04 Error Reset and U3 monitors.
A1-04 | Password 1 0t | o |ala|al 104 | —
9999
0 to
When the value set into A1-04 does not match the | 9999 O JA[AJA] 105 | —

value set into A1-05, parameters A1-01 thru Al- This parameter is hidden from
03, A1-06, and A2-01 thru A2-32 cannot be view. To access A1-05, first
changed. display A1-04. Then press the
STOP key while holding down
the up arrow key. Parameter
A1-05 will appear.

A1-05 | Password 2
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No. Name Description Range |Def. o p Addr.|Pg.
Hex

Sets parameters that are commonly used in certain
applications to A2-01 through A2-16 for easier
access.

0: General-purpose (A2 parameters are not
affected)

: Water supply pump

: Conveyor

: Exhaust fan

HVAC fan

Air compressor

: Crane (Hoist)

Crane (Travelling)

Application

A1-06 Preset

0to7 | 0 |A|A|A| 127 | —

: Disabled

: Enabled

: Multi-function input (enabled when H1-0OOO0 =
F)

DriveWorksEZ
A1-07 | Function
Selection

0to2 | 0 |A|A|A —

S I N e

A2: User Parameters
Use A2 parameters to program the drive.

Parameters that were recently edited are listed here.

A2-01 User Parameters, The user can also select parameters to appear here

A2-32 lto32 Parameters will be stored here for quick access

when A1-01 = 1.

S bl-0lto| -- 106 to
for quick access. 02-08 | <16> AlAA 15 | —

0: Parameters A2-01 through A2-32 are reserved
User Parameter for the user to create a list of User Parameters.
A2-33 | Automatic 1: Save history of recently viewed parameters. 0,1 <> AlA[A| 126 | —
Selection Recently edited parameters will be saved to A2-17

through A2-32 for quick access.

<4> Default setting value is dependent on parameter A1-06. This setting value is 0 when A1-06 =0, and 1 when A1-06
does not = 0.

<16> Default setting value is dependent on parameter A1-06, Application Selection.

<22> Parameter can be changed during run.

€ b: Application
Application parameters configure the Run Command Source, DC Injection Braking, Speed

Search, Timer functions, PID control, the Dwell function, Energy Savings and a variety of
other application-related settings.
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No.

Name

Description

Range

Def.

Addr.
Hex

Pg.

b1: Operation Mode Selection

Use bl parameters to configure the operation mode.

b1-01

Frequency Reference
Selection 1

Selects the frequency reference input source.
0: Operator - Digital preset speed d1-01 to d1-
17.

1: Terminals - Analog input terminal A1l or A2.
2: Memobus communications

3: Option PCB

4: Pulse Input (Terminal RP)

0to4

180

124

b1-02

Run Command
Selection 1

Selects the run command input source.

0: Operator - RUN and STOP keys on the
digital operator.

1: Digital input terminals S1 to S7

2: Memobus communications

3: Option PCB.

0to3

181

127

b1-03

Stopping Method
Selection

Selects the stopping method when the run
command is removed.

0: Ramp to Stop

1: Coast to Stop

2: DC Injection Braking to Stop

3: Coast with Timer (A new run command is
ignored if received before the timer expires)

0to3

182

129

DC Injection Braking at Stop

cannot be selected when using
Open Loop Vector for PM motors.

b1-04

Reverse Operation
Selection

Permits or prohibits reverse operation.
0: Reverse enabled.
1: Reverse disabled.

0,1

183

b1-07

Local/Remote Run
Selection

Determines the operation when the Run
command source is switched from LOCAL to
REMOTE or between Run source 1 and 2
while an external Run command is active at the
new source.

0: External Run command has to be cycled at
the new source to be activated.

1: External Run command at new source is
accepted immediately.

0,1

186

Parameter List

b1-08

Run Command
Selection while in
Programming Mode

0: Run command accepted only in the
operation menu.

1: Run command accepted in all menus.

2: Prohibit entering programming mode during
Run

0to2

187
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No.

Name

Description

Range

Def.

Control
Mode

-<

Addr.
Hex

Pg.

bl-14

Phase Order Selection

Sets the phase order for drive output terminals
U/T1, V/T2 and W/T3.

0: Standard

1: Switch phase order

0,1

1C3

bl-15

Frequency
Reference 2

Selects the frequency reference input source.
0: Operator - Digital preset speed d1-01 to d1-
17.

1: Terminals - Analog input terminal A1 or A2
2: Memobus communications

3: Option PCB

4: Pulse Input (Terminal RP)

Oto4

1C4

bl-16

Run Command
Source 2

Selects the run command input source.

0: Operator - RUN and STOP keys on the
digital operator.

1: Digital input terminals S1 to S7

2: Memobus communications

3: Option PCB

Oto3

1C5

b1-17

Run Command at
Power Up

Determines the operation when a Run
command is active at power up of the drive.

0: Run command not issued, needs to be cycled
1: Run command issued, motor operation start

0,1

1C6

b2: DC Injection Braking

Use b2 parameters to configure DC Injection Braking

operation

b2-01

DC Injection Braking
Start Frequency

Sets the frequency at which DC Injection
Braking starts when Ramp to Stop (b1-03 = 0)
is selected. If b2-01< E1-09, DC Injection
Braking starts at E1-09.

0.0 to
10.0

0.5
Hz

189

b2-02

DC Injection Braking
Current

Sets the DC Injection Braking current as a
percentage of the drive rated current.

0to75

50%

18A

b2-03

DC Injection Braking
Time/DC Excitation
Time at Start

Sets DC Injection Braking time at start.
Disabled when set to 0.00 seconds.

0.00 to
10.00

0.00
N
<I>

18B

b2-04

DC Injection Braking
Time at Stop

Sets DC Injection Braking time at stop. When
b1-03 =2, actual DC Injection time is
calculated as follows:

(b2-04) x 10 x (Output Freq) / (E1-04).

When b1-03 = 0, this parameter sets the
amount of DC Injection time applied to the
motor at the end of the decel ramp or High Slip
Braking.

Disabled when set to 0.00.

0.00 to
10.00

0.50
S

18C

314
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Control
Mode
No. Name Description Range |Def. 0| . |Addr.|Pg.
\4/ L|P| Hex
vM
Magnetic Flux Sets the magnetic flux compensation as a 0to
b2-08 | Compensation percentage of the no-load current value 1000 0% |- |A|-| 190 | —
Capacity (E2-03).
b2-12 Short Circuit Brake Sets the time for Short-Circuit Brake operation | 0.00 to |0.00| | Al 1BA | —
Time at Start at start. Disabled when set to 0.00. <32> 2550 | s
Sets Short-Circuit Brake operation time at
b2-13 Short Circuit Brake stop. Used to stop a motor rotating due to 0.00to |0.50| _| _ Al BB | —
Time at Stop inertia. Disabled when set to 0.00 seconds. 2550 | s
<32>
b3: Speed Search
Use B3 parameters to configure Speed Search function operation.
Enables/disables speed search function at start.
Speed Search 0: Disabled - Speed Search is not automatically
b3-01 Sglection performed at start. Otol | 0 [A[A|A]| 191 | —
1: Enabled - Speed Search is automatically
performed at start.
Sets the current level at which the speed is
b3-02 Speed.Sezllrch assumed to be detected and Speed Searchis [0 to 200 120 AlA|-| 192 | —
Deactivation Current . . <2>
ended. Set in percent of the drive rated current.
Speed Search Sets the time constant used to reduce the 01 to
b3-03 | 2P . . output frequency during speed search. Related | 20s|A|A|-]| 193 | —
Deceleration Time 10.0
to a change from max. output frequency to 0.
Delays the speed search operation after a
b3-05 "?'Ii)lieed Search Delay momentary power loss to allow time for an Oi(())(t)o 02s{A|A[A]| 195 [ —
external output contactor to close.
Sets the current injected to the motor at the
b3-06 dOurti;:]utéiunsnst ! rch beginning of Esitmation type Speed Search. Oé)oto <>12 AlA|l-| 196 | —
uring speed searc Set as a factor to the motor rated current. :
Sets the gain which is applied to the speed
Speed Search detected by Speed Estimation Speed Search 1.00 to
b3-10 | Detection before the motor is reaccelerated.Increase this 1 20 1.OS|A[A|—| 19A | —
Compensation Gain | setting if OV occurs when performing speed ’
search.
Selects if Speed Search detects the motor
e rotation direction during speed search.
b3-14 Bl—Dlrectlona} Speed 0: Disabled—Frequency reference direction 0,1 0 |A|A|-| I9E | —
Search Selection used
1: Enabled-Detected direction used
Speed Search Restart | Sets the speed search restart current level in 150 _
b3-17 Current Level percentag of the drive rated current. 010200 % AlA IFO | —
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Control
Mode
No. Name Description Range [Def.| To] . |[Addr.|Pg.
\4/ L|P | Hex
vM
b3-18 Speed Search Restart | Sets the time in seconds for speed search 0.00 to (0.10 Alal=l 11 | —
Detection Time restart to be detected. 1.00 s
b3-19 Number of Speed Sets the number ofr_estans possible for speed 01010 3 lalal=| 1m2 | —
Search Restarts search restart operations.
Sets the Speed Search detection mode.
b3-24 | Speed Search Method | " o Detection Type 01 | 0 |A|A[-] 1C0 | —
Selection S
1: Speed Estimation Type
b3-25 Speed Segrch Retry Sets the wait time before Speed Search restarts. Oto 0.5s|A|A|A| 1C8 | —
Interval Time 30.0
b4: Timer Function
Use b4 parameters to configure timer function operation.
Used in conjunction with a multi-function
digital input (H1-OOO = 18) and a multi-
Timer Function function digital output (H2-0OO = 12) 0.0 to
b4-01 On-Delay Time programmed for the timer function. This sets 300.0 00| AJAJA| TA3 | —
the amount of time between digital input
closure and digital output activation.
Used in conjunction with a multi-function
digital input (H1-OO = 18) and a multi-
Timer Function function digital output programmed for the 0.0 to
b4-02 Off-Delay Time timer function. This sets the amount of time the | 300.0 0.0s|AJAJA| 1A4 ) —
output remains activated after the digital input
is opened.

b5: PID Control
Use b5 parameters to configure the PID control drive function.

Sets the PID control mode.

0: Disabled

1: Enable (Deviation is D-controlled)

2: Enable (Feedback is D-controlled)

3: Enable (Deviation is D-controlled, PID
outut added to Freq. Ref.)

4: Enable (Feedback is D-controlled, PID outut
added to Freq. Ref.)

b5-01 | PID Function Setting Otod | 0 |A|A|A| 1AS | —

b5-02 | Proportional Gain Sets the proportional gain of the PID 0.00 to 1oolalalal 1a6 | —
<22> | Setting (P) controller. A setting of 0.00 disables P control. | 25.00 |~
b5-03 | Integral Time Setting | Sets the integral time for the PID controller. A | 0.0 to 1oslalalal 1a7 | —
<22> | () setting of 0.0 s disables integral control. 360.0 |-
b5-04 . . Sets the maximum output possible from the 0.0 to |100.
2> Integral Limit Setting integrator. 1000 | 0% A|A|A| 1A8 | —
b5-05 S . Sets D control derivative time. A setting of 0.00 to |0.00
<22> Derivative Time (D) 0.00 s disables derivative control. 10.00 | s A|AJA]1A9 | —
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Control
Mode
No. Name Description Range |Def. 0| . |Addr.|Pg.
\ Hex
f L
\'
b5-06 . Sets the maximum output possible from the 0.0 to [100.
<22> PID Output Limit entire PID controller. 100.0 | 0% AlA 1AA | —
-100.0
b5-07 PID Offset Applies an offset to the PID controller output. to (,))'0 AlA 1AB | —
<22> | Adjustment %
+100.0
b5-08 | PID Primary Delay Sets the amount of time for the filter on the 0.00 to {0.00 Ala 1AC | —
<22> | Time Constant output of the PID controller. 10.00 | s
Sets the PID controller output direction.
bs-09 | PID OutputLevel | o ool Qutput (direct acting) o1 | o |a[a|a]1AD [—
Selection 5
1: Reverse Output (reverse acting)
PID Output Gain . . 0.00 to
b5-10 Setting Sets the gain applied to the PID output. 25.00 1.OO|A A 1AE | —
Sets the drive operation with negative PID
output.
0: Drive stops with negative PID output
b5-11 PID Qutput Reverse 1: Rotation direction reverses with negative 0,1 0 |A|A 1AF | —
Selection
PID output.
When using setting 1 make sure, reverse
operation is permitted by parameter b1-04.
Configures the PID feedback loss detection.
0: Disabled.
1: Feedback loss detected when PID enabled.
Alarm output, operation is continued without
triggering a fault contact.
2: Feedback loss detected when PID enabled.
Fault output, operation is stopped and a fault
contact is triggered.
PID Feedbaclf . 3: Feedback loss detection even when PID is
b5-12 | Reference Missing isabl ioital i 1 faul 0Oto5 | 0 [A[A 1BO | —
Detection Selection disabled by digital input. No a a_rm/ ault
output. “PID feedback loss” digital output is
switched,
4: PID Feedback error detection even when
PID is disabled by digital input. An alarm is
triggered and the drive continues to run.
5: PID Feedback error detection even when
PID is disabled by digital input. Fault is
triggered and output is shut off.
bs-13 | PID Feedback Loss | g\ ihe pID feedback loss detection level.  |0t0 100{ 0% |[A|A[A| 1BT | —
Detection Level
b5-14 PID Fepdbagk Loss Sets the PID feedback loss detection delay time | 0.0 to Loslala B2 | —
Detection Time in terms of seconds. 25.5
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Control
Mode
No. Name Description Range [Def.| To] . |[Addr.|Pg.
\4/ L|P | Hex
v|M
PID Sleep Function | Sets the sleep function start frequency. 0.0to | 0.0 -
b3-15 Start Level Note: Also enabled when PID is not active. 400.0 | Hz A|A|A| 183
b5-16 PFD Sleep Delay Sets the sleep function delay time in units of 0.0 to 00slalalal 1Ba | —
Time 0.1 seconds. 25.5
b5-17 PFD Accel/Decel Applies an accel/decel time to the PID setpoint | 0 to os|alalal Bs | —
Time reference. 255
. Selects b5-19 as PID setpoint value.
bs-18 | 1D Setpoint 0: Disabled 01 | o |alala|ipc|—
clection 1: Enabled, b5-19 becomes PID target
b5-19 | PID Setpoint Value | Sets the PID target value when bS-18 = 1. ?60(;)(;8 0£0 Alalalipp |—
0 0

Sets the units for b5-19, and for parameter
monitors U5-01 (PID Feedback) and U5-04
(PID Setpoint).

b5-20 | PID Setpoint Scaling | 0: 0.01Hz units 0to3 1 |A[A[A| 1E2 | —
1: 0.01% units (100% = max output frequency)
2: r/min (motor pole number must be set up)

3: User-set (set to b5-38 and b5-39)

b5-34 | PID Output Lower Sets the minimum output possible from the -100.0 0.00
.. to A[A|A| I9F | —
<22> | Limit PID controller. %
+100.0
b5-35 .. Limits the PID control input (deviation signal). [ 0to |1000
<22 | PID Input Limit Acts as a bipolar limit. 1000.0 |00 | A|A|A] 140 | —
b5-36 PID Fgedback High Sets the PID feedback high detection level. 0 to 100 100 AlA|A| 1Al | —
Detection Level %
PID Feedback High | Sets the PID feedback high level detection 0.0 to
b5-37 Level Detection Time | delay time. 255 LOSIAIAIA| TAZ | —
. 0 to 60000: User-Set Display if b5-20=3
b5-38 PI4D Setpoint / User Set the numbers displayed by designating the L to <5>|A|A|A| IFE | —
Display . 60000
maximum PID target.
Sets the number of digits the PID setpoint.
. . 0: No decimal places
b5-39 PID Setpoint Display 1: One decimal places 0to3 | <5>|A|A|A| IFF | —

Digits 2: Two decimal places
3: Three decimal places

318 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual



B.2 Parameter Table

Control
Mode
No. Name Description Range |Def. 0| . |Addr.|Pg.
\4/ L|P| Hex
vM
b6: Dwell Function
Use b6 parameters to configure dwell function operation.
Dwell Reference at The Dwell function is used to temporarily hold [ 0.0 to | 0.0
b6-01 1 gare the frequency when driving a motor with a 400.0 | Hz |A|A]A] 1BO | —
heavy load. 0.0 to
6-02 | Dwell Time at Start | Parameters b6-01 and b6-02 set the frequency | oo [0-0S|A|A|A| IB7 | —
to hold and the time to maintain that frequency .
6-03 Dwell Frequency at | gt start. 0.0to | 0.0 alalal 1Bg | —
Stop Parameters b6-03 and b6-04 set the frequency 400.0 | Hz
to hold and the time to maintain that frequency
at stop.
Output
Frequency OFF
ON
b6-04 | Dwell Time at Stop | Run command 01'8 o foos|ala|a] 1By | —
T ——Time
b6-02 b6-04
b8: Energy Saving
Use b8 parameters to configure the energy saving/conservation drive function.
Enerey Savin Selects the Energy Savings function.
D801 | oy | 0: Disabled 01 | o |alal-|1cc|—
1: Enabled (set b8-04)
b8-02 . . Sets energy savings control gain when in Open | 0.0 to _ _ o
<22> Energy Saving Gain Loop Vector (OLV) control mode. 10.0 0.7 A 1€D
Energy Saving . - . .
b8-03 Control Filter Time Sets energy saving control filter time constant | 0.00 to 050/ =1al=| 1cE | —
<22> when in Open Loop Vector control. 10.00
Constant
b8-04 Energy Saving Sets the Energy Saving coefficient and is used | 0.0to | <57 Al-l-]1cF | —
Coefficient Value to fine adjustments in V/f Control. 655.00 | >
b8-05 Power Detection Sets a filter time for the Power Detection used | 0 to 20 Al-|-| 1po | —
Filter Time by Energy Savings in V/f Control. 2000 | ms
Sets the limit for the voltage search operation
Search Operation performed by Energy Savings in V/f Control. o o
b8-06 Voltage Limit Set as a percentage of the motor base voltage. 0to 100} 0% | A DT —
Disabled when set to 0%.

Parameter List

<1> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02
=2-OLV control.

<2> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02
= 0-V/f Control.

<5> Default setting is dependent on parameter b5-20, PID Setpoint Scaling.
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<12> Default setting value is dependent on parameter 02-04, Drive/kVA Selection.

<14> Default setting value is dependent on parameter 02-09, Initialization Spec. Selection.

<22> Parameter can be changed during run.

<32> A coasting motor may require a braking resistor circuit to bring the motor to a stop in the required time.

<33> Increase the setting value in increments of 0.1 when estimating the minimum output frequency for a motor
coasting at high speed while attempting Speed-Estimation Type Speed Search.

<34> Increase this value if an OV overvoltage fault occurs when performing Speed Search at start.

<57> Default setting value is dependent on parameter 02-04, Drive/kVA Selection and C6-01, Drive Duty Selection.

€ C: Tuning

C parameters are used to adjust the acceleration and deceleration times, S-curves, slip- and
torque compensation functions and carrier frequency selections.

Control
Mode
No. Name Description Range | Def. ol , |Addr.|Pg.
\4/ L n|7| Hex
A"
C1: Acceleration and Deceleration Times
Use C1 parameters to configure motor acceleration and deceleration.
. 0.0to
CIOTT s cceleration Time 1 | S¢tS the time to accelerate from 0 to 6000.0 [10.0sS|s|s| 200 |732
<22> maximum frequency. <>
C1-02 Sets the time to decelerate from maximum 0.0to
7| Deceleration Time 1 | 26t He tme fo deceierate fro u 6000.0 |10.0s|S|S|S| 201 |132
<22> frequency to 0. <6>
C1-03 Sets the time to accelerate from 0 to 0.0to
<225 Acceleration Time 2 | maximum frequency when Accel/Decel 6000.0 |10.0s{A|A[A]| 202
times 2 are selected by a digital input. <6>
C1-04 Sets the time to decelerate from maximum 0.0 to
<2 Deceleration Time 2 | frequency to 0 when Accel/Decel times 2 are | 6000.0 [10.0s|A[A[A| 203
selected by a digital input. <6>
C1-05 Acceleration Time 3 | Sets the time to accelerate from 0 to 0.0to
<225 (Motor 2 Accel maximum frequency when Accel/Decel 6000.0 [10.0s|A|A[A]| 204
Time 1) times 3 are selected by a digital input. <6>
C1-06 Deceleration Time 3 | Sets the time to decelerate from maximum 0.0 to
<> (Motor 2 Decel frequency to 0 when Accel/Decel times 3 are | 6000.0 [10.0s|A[A[A| 205
Time 1) selected by a digital input. <6>
C1-07 Acceleration Time 4 | Sets the time to accelerate from 0 to 0.0to
<225 (Motor 2 Accel maximum frequency when Accel/Decel 6000.0 |10.0s|A|A[A]| 206
Time 2) times 4 are selected by a digital input. <6>
Deceleration Time 4 | Sets the time to decelerate from maximum 0.0 to
C1-08 | (Motor 2 Decel frequency to 0 when Accel/Decel times 4 are | 6000.0 [10.0s|A[A[A| 207
Time 2) selected by a digital input. <6>
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Control
Mode
No. Name Description Range | Def. o/ . |Addr.(Pg.
\4/ L|P| Hex
Y, M
Sets the time to decelerate from maximum
frequency to 0 for the multi-function input 0.0 to
C1-09 | Fast-Stop Time fast-stop function. Note: This parameter is 6000.0 |10.0s|A[A[A]| 208 | —
also used by selecting “Fast-Stop” as a Stop <6>
Method when a fault is detected.
Accel/Decel Time Sets the resolution of C1-01 to C1-09.
C1-10 Setting Units 0:0.01 s (0.00 to 600.00 s) 0,1 1 [A|A|A] 209 | —
g 1: 0.1 5 (0.0 to 6000.0 s)
Sets the frequency for automatic
acceleration/deceleration switching.
cl-11 Accel/Decel Time Below set frequency: Accel/Decel Time 4 00to | 0.0 Alalal 20a | —
Switching Frequency | Above set frequency: Accel/Decel Time 1 400.0 Hz| Hz
The multi-function input “Accel/Decel Time
1” or “Accel/Decel Time 2” take priority.
C2: S-Curve Characteristics
Use C2 parameters to configure S-curve operation.
S-Curve .
C2-01 | Characteristic at Th§ S-curve can be controlleQ in the four 0.00to [0.20s Alalal 208 | —
points shown below. S-curve is used to 10.00 | <2>
Accel Start
S-Curve command [ oN ] oFF 0.00 0
C2-02 | Characteristic at ' . 020s|A[A[A| 20C | —
output 1 10.0
Accel End frequency| C2-02 1C2-03
S-Curve c01 XU coo 0.00 to
C2-03 | Characteristic at A X ']0 0 0.20s|A[A|A| 20D | —
Decel Start = time :
further soften the starting and stopping ramp.
S-Curve The longer the S-curve time, the softer the | 0.00 t
€2-04 | Characteristic at ¢ onger the S-eurve ime, e softertie | 900 10.00s|A|A|A| 20E | —
Decel End starting and stopping ramp. 10.0
C3: Slip Compensation
Use C3 parameters to configure the slip compensation function.
Sets the slip compensation gain. Decides for
C3-01 Sllp Compensation yvhat amount the output freql{ency is boosted 001025 0.0 Alal=l 208 | —
<22> | Gain in order to compensate the slip. <2>
Note: Adjustment is not normally required.
Adjusts the slip compensation function delay
time. Decrease the setting when the slip
. . . . . 2000
C3-02 Sl{p Compensatlgn f:ompensatlon response is too slow, increase 0 to ms |alal=1 210 | —
Primary Delay Time | it when the speed is not stable. 10000 <
Disabled when Simple V/f Control with PG
(H6-01 = 3) is used.
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No.

Name

Description

Range

Def.

Addr.
Hex

C3-03

Slip Compensation
Limit

Sets the slip compensation upper limit. Set as
a percentage of motor rated slip (E2-02).
Disabled when Simple V/f Control with PG
(H6-01 = 3) is used.

0 to 250

200%

A

211

C3-04

Slip Compensation
Selection during
Regeneration

Selects slip compensation during
regenerative operation.

0: Disabled

1: EnabledUsing the Slip Compensation
function during regeneration may require a
braking option to handle momentary
increasing regenerative energy.

0,1

212

C3-05

Output Voltage Limit
Operation Selection

Selects if the motor magnetic flux is reduced
during output voltage saturation.

0: Disabled

1: Enabled

0,1

213

Use C4 parameters to configure Torque Compensati

C4: Torque Compensation

on function.

C4-01
<23>

Torque Compensation
Gain

V/f control: Sets the gain for the automatic
torque (voltage) boost function and helps to
produce better starting torque.

Increase this setting when using a long motor
cable or when the motor is significantly
smaller than the drive capacity.

Decrease this setting when motor oscillation
occurs. Set the value so that the current at
low speed does not exceeds the drives rated
current.

Open Loop Vector: Sets the torque
compensation function gain. Normally no
change is required.

0.00 to
2.50

215

C4-02

Torque Compensation
Primary Delay Time

Sets the torque compensation filter time.
Increase this setting when motor oscillation
occurs.

Reduce the setting if there is not enough
response from the motor.

0 to
60000

200
ms
<]>

216

C4-03

Torque Compensation
at Forward Start

Sets torque compensation at forward start as
a percentage of motor torque.

0.0to
200.0

0.0%

217

C4-04

Torque Compensation
at Reverse Start

Sets torque compensation at reverse start as a
percentage of motor torque.

-200.0 to
0.0

0.0%

218

322
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Control
Mode
No. Name Description Range | Def. o/ . |Addr.(Pg.
\4/ L|P| Hex
Y, M
Sets the time constant for torque
C4-05 Torque Compensation | compensation at forward start and reverse 0to 10 | Al-l 219 | —
Time Constant start (C4-03 and C4-04). The filter is 200 ms
disabled if the time is set to 4 ms or less.
Sets the torque compensation time 2. When
an OV fault occurs with sudden load changes
. or at the and of an acceleration, increase the
Torque Compensation . 0 to 150
C4-06 | primary Delay Time 2| $Stting: 10000 | ms |~ |A]7[21AH] —
Ty y Note: Adjustment is not normally required. If
adjusted then AFR time 2 (n2-03) should be
adjusted too.
CS5: Speed Control (ASR)
Use CS parameters to configure the Automatic Speed Regulator (ASR).
C5 parameters are available only when using V/f with Simple PG (H6-01 = 3).
C5-01 | ASR Proportional Sets the proportional gain of the speed 0.00 to 020 | A o1B | —
<22> | Gain 1 control loop (ASR). 300.00 i
C5-02 . Sets the integral time of the speed control 0.000 to
2> ASR Integral Time 1 100p (ASR). 10.000 0.200{ A 21C | —
C5-03 | ASR Proportional Sets the speed control gain 2 of the speed 0.00 to 002 lal-|=| 2D | —
<22> | Gain2 control loop (ASR). 300.00 :
C5-04 . Sets the integral time 2 of the speed control | 0.000 to [0.050
<2 ASR Integral Time 2 loop (ASR). 10.000 s A 21E | —
C5-05 Sets the upper limit for the speed control 00to i
ASR Limit loop (ASR) as a percentage of the maximum N 5.0%[A 21F | —
<22> 20.0
output frequency (E1-04).
C6: Carrier Frequency
Use C6 parameters to configure the carrier frequency drive settings.
Selects the load rating for the drive.
0: Heavy Duty (HD) for constant torque
applications.
c6-o1 | Normal/Heavy Duty | /G001 Duty (ND) for variable torque 01 | 1 |s|s|s| 223 |134
Selection N
applications.
This setting affects the Rated output current
and overload tolerance of the drive.
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No. Name Description Range | Def. o p Addr.|Pg.
Hex

Selects the carrier frequency

:2.0 kHz

:5.0 kHz

8.0 kHz

10.0 kHz

12.5kHz

:15.0 kHz

: Swing PWM1 (Audible sound 1)
: Swing PWM2 (Audible sound 2)
9: Swing PWM3 (Audible sound 3)
A: Swing PWM4 (Audible sound 4)
B to E: No setting possible

F: User defined (determined by C6-03
through C6-05)

Carrier Frequency

C6-021 Selection

ItoF | <3>|S|S|S| 224 (I35

Carrier Frequency Open Loop Vector: C6-03 defines the fixed 1.0 to

C6-03 Upper Limit carrier frequency if C6-02 =F. 15.0

<> |A|A|A| 225 | —

V/f control: C6-03 and C6-04 set upper and
lower limits for the carrier frequency.

carrier frequency

]

C6-04 ~ output frequency

% (C6-05) x K output 04 to

Carrier Frequency frequency 15.0 <8 [A|-|-] 226 | —

Lower Limit E1-04
max output
frequency

The coefficient K depends on C6-03:

C6-03>10.0 kHz: K=3

10.0 kHz > C6-03 > 5.0 kHz: K =2

5.0 kHz > C6-03: K = 1

When C6-05 < 6, C6-04 is disabled (makes

the carrier frequency C6-03 value).

C6-04

Carrier Frequency Sets the relationship of output frequency to

C6-05 Proportional Gain carrier frequency when C6-02 =F.

00t099 | <8 [A|-|-]| 227 |—

<1> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02 =
2-OLV control.

<2> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02 =
0-V/f Control.

<3> Default setting value is dependent on parameters 02-04, Drive/kVA Selection, A1-02, Control Method Selection
and C6-01, Normal/Heavy Duty selection. 351.

<6> Setting range value is dependent on parameter C1-10, Accel/Decel Time Setting Units. When C1-10 = 0 (units of
0.01 seconds), the setting range becomes 0.00 to 600.00 seconds.

<8> Default setting value is dependent on parameter C6-02, Carrier Frequency Selection.
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<22> Parameter can be changed during run.
<23> Parameter cannot be changed during run when parameter A1-02 = 5-PM OLV Control.

€ d: References

Reference parameters are used to set the various frequency reference values during

operation.
Control
Mode
No. Name Description Range |Def. o/l , [Addr.|Pg.
\4’ L nﬁ Hex
v
d1: Frequency Reference
Use d1 parameters to configure the drive frequency reference.
d1-01 | Frequency 0.00
<22> | Reference 1 Frequency reference Hz S|S|S| 280 |124
d1-02 | Frequency Frequency reference when digital input "Multi- 0.00 slslsl 281 |124
<22> | Reference 2 Step Speed Reference 1" (H1-OO = 3) is on. Hz
d1-03 | Frequency Frequency reference when digital input "Multi- 0.00 slslsl 282 |124
<22> | Reference 3 Step Speed Reference 2” (H1-OO = 4) is on. Hz
Frequency reference when digital inputs "Multi-
d1-04 | Frequency " — 0.00
<22> | Reference 4 Step Speed Reference 1, 2" (H1-OO = 3 and 4) 1z S|S|S| 283 |124
are on.
d1-05 | Frequency Frequency reference when digital input "Multi- 0.00 Alalal 284 | —
<22> | Reference 5 Step Speed Reference 3" (H1-OIO = 5) is on. 0,001 Hz -
.00 to 7]
Frequency reference when digital inputs "Multi- | 400 00 a
d1-06 | Frequency . " _ g 0.00 —
<> | Reference 6 Step Speed Reference 1,3 " (HI-OO =3 and 5) |y, Hz A|A[A]| 285 | — %
are on. <II> g
Frequency reference when digital inputs "Multi-| <19> i
d1-07 | Frequency " . 0.00 S
<22> | Reference 7 Step Speed Reference 2, 3" (H1-OO =4 and 5) Haz A[A|A| 286 | —
are on.
} Frequency reference when multi-function input ﬂ
d1-08 | Frequency "Multi-Step speed reference 1, 2, 3" (H1-OO = 0.00 A|A[A| 287 | —
<22> | Reference 8 Hz
3,4,5) are on.
Frequency reference when multi-function input
d1-09 | Frequency " . " _ 0.00
<22> | Reference 9 isl\/(l)lliltl-Step Speed Reference 4" (H1-OO = 32) Haz A[A|A| 288 | —
Frequency reference when digital input "Multi-
d1-10 | Frequency " _ 0.00
<22> | Reference 10 Step Speed Reference 1,4" (H1-OO =3 and 32) Hz A|A|A| 28B | —
are on.
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Control
Mode
No. Name Description Range [Def.| To] . |Addr.|Pg.
\4/ L|P| Hex
Y, M
Frequency reference when digital inputs "Multi-
d1-11 | Frequency " ~ 0.00
<22> | Reference 11 Step Speed Reference 2, 4" (HI1-OO =4 and 32) Hz A|lA|A| 28C | —
are on.
Frequency reference when digital inputs "Multi-
d1-13 | Frequency " _ 0.00
<22~ | Reference 13 Step Speed Reference 3, 4" (H1-0OO = 5 and 32) Hz A[A|A]| 28E | —
are on.
R Frequency reference when digital inputs "Multi-
dl-14 | Frequency Step Speed Reference 1, 3, 4" (HI1-OO =3, 5, 0.00 A|lA|A| 28F | —
<22> | Reference 14 Hz
32) are on.
Frequency reference when digital inputs "Multi- | 0.00 to
dl-15 | Frequency Step Speed Reference 2, 3, 4 (H1-O00 =4, 5, | 400.00 |20  a|A[A] 200 | —
<22> | Reference 15 Hz
32) are on. Hz
Frequency reference when digital inputs "Multi- <>
dl-16 | Frequency Step Speed Reference 1, 2,3, 4" (HI-O0=3,4,| <19 (%00 AlalA| 201 | —
<22> | Reference 16 Hz
5, 32) are on.
Frequency reference when digital inputs "Jog
B Frequency Reference", "Forward Jog" or
d<1 2213 .Loeg%eFrr;(iléency "Reverse Jog." are on. "Jog Frequency 61‘_1020 S[{S|S| 292 |124
Reference" has priority over "Multi-Step Speed
Reference 1 to 16”.
d2: Frequency Upper and Lower Limits
Use d2 parameters to configure the frequency reference limits.
Sets the frequency reference upper limit as a
Frequency percentage of maximum output frequency (E1- 00t 100
d2-01 | Reference Upper 04). Output speed is limited to this value even if 1'10 0 00/‘ AlA|A| 289 | —
Limit the frequency reference is higher. This limit : ?
applies to all frequency reference sources.
Sets the frequency reference lower limit as a
Frequency percentage of maximum output frequency (E1- 00t | 0.0
d2-02 | Reference Lower 04). Output speed is limitedto this value even if | . O |AJA[A] 28A | —
. . o 110.0 | %
Limit the frequency reference is lower. This limit
applies to all frequency reference sources.
Sets the minimum frequency reference lower
Master Speed limit if the frequency reference is input using an 00t | 00
d2-03 | Reference Lower analog input. Set as a percentage of maximum 1'10 0 0/ A[A|A| 293 | —
Limit output frequency (E1-04). The higher of both ’ °
values d2-01 and d2-03 will be the lower limit.
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No.

Name

Description

Range

Def.

Addr.
Hex

Pg.

Use d3 parameters to configure the drive Jump Frequency settings.

d3: Jump Frequency

d3-01

Jump Frequency 1

d3-02

Jump Frequency 2

d3-03

Jump Frequency 3

d3-01 to d3-04 allow programming of three
prohibited frequency reference points for
eliminating problems with resonant vibration of
the motor / machine. This feature does not
eliminate the selected frequency values, but
accelerates and decelerates the motor through
the prohibited bandwidth.

The parameters must be according to the rule;
d3-01 > d3-02 > d3-03.

0.0to
400.0

0.0
Hz

294

0.0
Hz

295

0.0
Hz

296

d3-04

Jump Frequency
Width

This parameter sets the dead-band width around
each selected prohibited frequency reference
point. The bandwidth becomes the designated
Jump frequency, plus or minus d3-04.

0.0to
20.0

1.0
Hz

297

Use d4 parameters to configure the drive frequency reference hold function.

d4: Frequency Reference Hold

d4-01

Frequency
Reference Hold
Function Selection

This parameter is used to hold the last frequency
reference in U1-01 (d1-01) when power is
removed.

0: Disabled

1: Enabled

This function is available when the multi-
function inputs “accel/decel ramp hold” or “up/
down” commands are selected

(H1-OO=A or 10 and 11).

0,1

298

d4-03
<22>

Frequency
Reference Bias Step
(Up/Down 2)

Sets the bias added to the frequency reference
when the Up/Down 2 digital inputs are set.
When set to 0.00 Hz, the bias value is increased
or decreased according to d4-04.

When greater than 0.0 Hz, the bias value d4-03
is added or subtracted to/from the frequency
reference.

The acceleration or deceleration rate is
ultimately determined by d4-04.

0.00 to
99.99
Hz

0.00
Hz

2AA

d4-04
<22>

Frequency
Reference Accel/
Decel (Up/Down 2)

0: Adjusts the bias value according to the
currently selected accel/decel time.

1: Adjusts the bias value by Accel/Decel Time 4
(C1-07 and C1-08).

0,1

2AB
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Control
Mode
No. Name Description Range [Def.| To] . |Addr.|Pg.
v/ L P Hex
f Y, M
0: Holds the bias value when Up/Down 2
Frequency reference is on or off.
44-05 Reference Bias 1: When the Up 2 reference and Down 2
<22> Operation Mode reference are both on or both off, the applied 0,1 0 [A|A|A|2AC | —
Selection bias becomes 0. Currently selected accel/ decel.
(Up/Down 2) times are used.
Enabled only when d4-03 = 0.
100% = Max output frequency (E1-04).
Saves the bias value once the frequency
reference is adjusted.The bias can be set by the
user, but will be disabled under the following
conditions:
‘When none of the multi-function input terminals
are assigned +0 frequency reference bias
Frequency function. 299.9t0] 0.0
d4-06 | Reference Bias When the frequency reference priority has +160 0 % A[A|A|2AD | —
(Up/Down 2) changed (including multi-step speed). :
When both d4-03 = 0 and d4-05 = 1 while the
Up 2/ Down 2 commands are both on or both
off.
When the max output frequency has changed
(E1-04).
When the digital frequency reference has
changed.
* When the Up 2 and Down 2 commands are
enabled, the frequency reference holds the bias
value as the levels for the analog frequency
Analog Frequency .
44-07 | Referonce reference or pulsg train frequency reference 0.1 1.0
. . change, accelerating or decelerating to the to A|A|A| 2AE | —
<22> | Fluctuation Limit . %
(Up/Down 2) frequency refergnce. After frequency agree is [ +100.0
achieved, the bias process starts again.
« Enabled only when the analog or pulse train
reference is on.
34-08 E;efz:::cchias When d4-06 is_ greater than d4—QS, _(14—08 0.1 0.0
L. becomes the bias for the upper limit. Set as a to A|A|A| 2AF | —
<22> IDJE\Piv e; ;)I mit (Up/ percentage of the max output frequency. 100.0 %
44-09 Ereef?rl:rrl‘ngias Whep d4-06 is less thap 44—09, d4-09 becomes 999 | 0.0
L the bias for the lower limit. Set as a percentage A|A[A| 2BO | —
<22> | Lower Limit (Up/ t00.0 | %
Down 2) of the max output frequency.
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Control
Mode
No. Name Description Range |Def. o/ . |Addr.|Pg.
\4/ L|P| Hex
v, M
Selects which value is used as frequency
reference lower limit if the Up/Down function is
Up/Down Frequency used.
d4-10 | Reference Limit 0: The lower limit is determined by d2-02 or Oorl | O [A|A|A]| 2B6 | —
Selection analog input (H3-02/10 = 0). The higher of both
values becomes the reference limit.
1: The lower limit is determined by d2-02.
. .| Sets the gain used by the simple positioning stop | 0.50 to
d4-12 | Stop Position Gain function to fine adjust the position. 2.55 LOOJAAJA| 2B8
d7: Offset Frequency
Use d7 parameters to set the offset frequency.
d7-01 Added to the frequency reference when the -100.0 00
<2 Offset Frequency 1 | digital input “Frequency Offset 17 to o/ A|A|A| 2B2 | —
(H1-0O0O = 44) is switched on. +100.0 | °
47-02 Added to the frequency reference when the -100.0 00
<22 Offset Frequency 2 | digital input “Frequency Offset 2” to ‘V A|A|A| 2B3 | —
(H1-00 = 45) is switched on. +100.0 | °
47-03 Added to the frequency reference when the -100.0 00
<2 Offset Frequency 3 | digital input “Frequency Offset 3” to o/ A|A|A| 2B4 | —
(H1-0O0O = 46) is switched on. +100.0 | °
<11> Default setting value is dependent on parameter 01-03, Digital Operator Display Selection.
<19> Range upper limit is dependent on parameters E1-04, Maximum Output Frequency, and d2-01, Frequency
Reference Upper Limit.
<22> Parameter can be changed during run.
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€ E: Motor Parameters

Control
Mode
No. Name Description Range | Def. o Addr. |Pg.
Vi|L| D | Hex
M
Vv
E1: V/f Pattern Characteristics
Use El parameters to set V/f characteristics for the motor.
This parameter must be set to the power
supply voltage. It sets the maximum and base
voltage used by preset V/f patterns (E1-03 =0
to E) and adjusts levels used by certain
functions. Refer to page 130 for details
E<12_5>1 Isne[:g;;hltage WARNING! Drive input voltage (not motor l;zsto 200V S|S|S 300 |138

voltage) must be set in E1-01 for the
protective features of the drive to function
properly. failure to do so may result in
equipment damage and/or death or personal
injury.
Selects a preset V/f pattern.
0: 50 Hz Constant torque 1
1: 60 Hz Constant torque 2
2: 60 Hz Constant torque 3 (50Hz base)
3: 72 Hz Constant torque 4 (60 Hz base)
4: 50 Hz Variable torque 1
5: 50 Hz Variable torque 2
6: 60 Hz Variable torque 3

V/f Pattern 7: 60 Hz Variable torque 4

EL-03 1 Selection 8: 50 Hz High starting torque 1 OtoF FOpAAL-] 302 | —
9: 50 Hz High starting torque 2
A: 60 Hz High starting torque 3
B: 60 Hz High starting torque 4
C: 90 Hz (60 Hz base)
D: 120 Hz (60 Hz base)
E: 180 Hz (60 Hz base)
F: Custom V/f. E1-04 through E1-13 settings
define the V/f pattern.
330
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Control
Mode
No. Name Description Range | Def. Addr. |Pg.
VIf P | Hex
M
40.0 to
E1-04 | Max Output 4000 | s [sls | 303|139
requency <>
E1-05 | Max Output These parameters are only applicable when 0.0to [230V
<24> | Voltage E1-03 is set to F. To set linear V/f 2550 | <105 | S S| 304 (139
Base characteristics, set the same values for E1-07 00w l60H
E1-06 Fr o and E1-09. In this case, the setting for E1-08 El 04 <m>z S S 305|139
cquency will be disregarded. Ensure that the four -
E1-07 | MidOutput | frequencies are set according to these rules: | 0.0to |3.0Hz| | Al 306 | —
Frequency E1-04 <2>
i E1-04 > E1-06> E1-07 = E1-09
E1-08 ]I:/lld Output 00to 18.42&>V R R -
<24> vriquency VACrms Out(V) 2550 | -
oltage E1-05 <12>
.. E1-12 1.5Hz
E1-09 | ginimum gl | <> |s|s|s| 308 |139
utput Freq. E1-13 - 10>
Minimum 13.8V
E <12 41>0 Output Freg. (2)'50;8 < | A|AlAa] 300 |—
Voltage E1-08 ' <12>
El1-11 | Mid Output 0.0 to
<26> | Frequency 2 E1-10 ‘ E1-04 0.0Hz| A A 30A 1 —
E1-12'| Mid Output E1-09 E1-07 E1-06 E1-11 E1-04 | (o0
<24> | Frequency Frequency (Hz) 2'55 0 00V ] A A 30B | —
<26> | Voltage 2 ’
El1-13 0.0 to
<24 Base Voltage 2550 00V | A S 30C | —
E2: Motor Parameters
Use E2 parameters to set motor-related data.
10 to
0,
Motor Rated Sets the motor nameplate full load current in Z(Zieiéec)f
E2-01 amperes (A). Automatically set during <57> | S - 30E (398
Current . rated
Auto-Tuning.
current
<27>
i Sets the motor rated slip in Hertz (Hz).
E2-02 Mgtor Rated Automatically set during rotational 0.00 to <57> | A - 30F | —
Slip : 20.00
Auto-Tuning.
Sets the magnetizing current of the motor as a
Motor 0 to less
E2-03 | No-Load percentdge ofthe moth rated current (E2-01). than N _ 310 -
Automatically set during rotational
Current - E2-01
Auto-Tuning.
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Control
Mode
No. Name Description Range | Def. o Addr. |Pg.
P Hex
VIf| L M
\'
Number of Sets the number of motor poles.
E2-04 Motor Poles Automatically set during Auto-Tuning. 2t048 |4 poles| A |A 31 o
Motor . . . 0.000 to
E2-05 | Line-to-Line Sets the phase-tp-phdse motgr resistance in 65.000 | <s7> | Alal - 312 -
. ohms. Automatically set during Auto-Tuning.
Resistance <37>
Sets the voltage drop due to motor leakage
Motor inductance as a percentage of motor rated 0.0 to
E2-06 | Leakage pe ge ot m : <7 |AlA| -] 313 | —
voltage. Automatically set during 40.0
Inductance .
Auto-Tuning.
i\fooli(-)éore Sets the motor iron saturation coefficient at E2-07 to
E2-07 . 75% of magnetic flux. Automatically set 050 | - [A] - 314 —
Saturation during Auto-Tuni 0.50
Coefficient 1 urng Auto-fumng.
]I\f()c‘r:—oéore Sets the motor iron saturation coefficient at [E2-07]
E2-08 . 75% of magnetic flux. Automatically set 075 | - [A] - 315 —
Saturation during during Auto-Tunin, t00.75
Coefficient 2 uring during Auto- funing.
Sets the motor mechanical loss as a
percentage of motor rated power (kW).
Motor Adjust in the following circumstances: 0.0to
E2-09 | Mechanical J . s i N 0.0% | - [A| = 316 —
When there is a large amount of torque loss 10.0
Loss . L
due to motor bearing friction.
When there is a large amount of torque loss.
Motor Iron
Loss for . . 0 to
E2-10 Torque Sets the motor iron loss in watts (W). 65535 <S7>|A|-| - 317 —
Compensation
Sets the motor rated power in kilowatts (kW). 0.40
E2-11 g’["tt"rtmed Automatically sct during Auto-Tuning. gf(? oo kW s ls|-| 318 |399
utpu (1HP = 0.746 kW). : <12>
Motor Set to the motor iron saturation coefficient at
Iron-Core 130% of magnetic flux. 1.30 to
E2-12 | saturation Automatically set during rotational s00 | 130 A 328 1=
Coefficient 3 | Auto-Tuning.
E3: Motor 2 V/f Characteristics
Use E3 parameters to set the V/f pattern for a second motor.
Motor 2 .
E3-01 | Control g g/fg"Lm“’lv o (OLV) oor2 | 0 [Alal-]| 319 |—
Method : Open Loop Vector
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Control
Mode
No. Name Description Range | Def. 0 Addr. |Pg.
P Hex
VIf| L M
\'
Motor 2 Max
E3-04 | Output 80010 o, | A Al - | 314 |—
400.0
Frequency
E3-05 | Motor 2 Max 0.0 to
<24> | Voltage These parameters set the V/f pattern for motor | 255.0 20VIAIA|- 31B -
2.
E3-06 Il:/iotor i Base To set linear V/f characteristics, set the same 33082 60Hz | A |A| - 31C —
equency values for E3-07 and E3-09. In this case, the -
E3.07 | Motor 2Mid | setting for E3-08 will be disregarded. Ensure | 0.0to |3.0Hz| |\ f | 5 |
Output Freq. | that the four frequencies are set according to | E3-04 | <53>
Motor 2 Mid these rules or OPE10 fault will occur: 184V
E<323>8 Output Freg. E3-04 > E3-06 > E3-07 > E3-09 (2)-5()5t8 < | Alal-] 3B | —
Voltage VACrms Out (V) <53>
Motor 2 Min. E3-05 0.0to [1.5Hz
E3-991 Output Freq. | E3-12 B304 | =53 | A Al | 31F |—
E3-10 Motor 2 Min. E3-13 00to 13.8V
<24> Output Freq. 255.0 <12> | A|A| - 320 —
Voltage ’ <53>
Motor 2 Mid
E3-11 E3-08 0.0 to
6> Output F3-04 0.0Hz| A [A]| - 345 | —
Frequency 2
Motor 2 Mid | E310 |-
E3-12 Output - - 0.0 to 0.0
o p E3-09 E3-07 E3-06 E3-11 E3-04 | 555 O alal=1 346 |—
Frequency Frequency (Hz) Vac
<52> <24>
Voltage 2
0.0 to
E3-13 | Motor 2 Base 2550 0.0 Alsl - 347 o
<24> | Voltage Vac
<24>
E4: Motor 2 Parameters
Use E4 parameters to control a second motor operating on the same drive.
10 to
Motor 2 Rated Sets the motor 2 name plate full load current |200% of
E4-01 in amperes (A). This value is automatically drive <57> | A|A| - 321 —
Current . L
set during Auto-Tuning. rated
current
Sets the motor 2 name plate full load current
E4-02 Mptor 2 Rated in amperes (A). Automatically set during 0.00 to <57> | A|A| - 322 —
Slip . 20.00
Auto-Tuning.
Motor 2 Rated Sets the magnetizing current of motor 2 in 0 to less
percentage of full load current (E4-01). than
E4-03 | No-Load - - ) <57> | AJA| - 323 | —
Automatically set during Rotational [E4-01]
Current :
Auto-Tuning. <27>
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Control
Mode
No. Name Description Range | Def. o Addr. |Pg.
P Hex
VIf| L M
\'
Sets the number of poles of motor 2. This
E4-04 Motor 2 Motor value is automatically set during 2t048 |4 poles| A |A| — 324 | —
Poles -
Auto-Tuning.
Motor 2 . 0.000 to
E4-05 | Line-to-Line _Sets the phase—to—]_)hase resistance of motor 2 65.000 | <s7> | Alal - 325 o
- in ohms. Automatically during Auto-Tuning.
Resistance <37>
Sets the voltage drop due to motor leakage
Motor 2 inductance as a percentage of rated voltage of | 0.0 to
E4-06 | Leakage pereentage of ra & : <s7>|A|Al -] 326 | —
motor 2. Automatically set during 40.0
Inductance .
Auto-Tuning.
i\;[:r:i)(r:irl:lotor Set to the motor iron saturation coefficient at 0.00 to
E4-07 . 50% of magnetic flux. Automatically set . 050 | - [A]| - 343 —
Saturation during Rotational Auto-Tunin, 0.50
Coefficient 1 urng iotatio uto-funing.
Motor 2 Motor | Set to the motor iron saturation coefficient at | Setting
Iron-Core 75% of magnetic flux. This value is for
E4-08 Saturation automatically set during Rotational E4-07 to 0.75 A 4=
Coefficient 2 | Auto-Tuning. 0.75
Sets the motor mechanical loss as a
percentage of motor rated power (kW)
Motor 2 capacity. 0.00 to
E4-09 | Mechanical Adjust in the following circumstances: '1 0.0 00 | -|A| - 33F —
Loss When there is a large amount of torque loss :
due to motor bearing friction.
‘When there is a large amount of torque loss.
Motor 2 Iron . . 0 to
E4-10 Loss Sets the motor iron loss in watts. 65535 <57> | - [A] - 340 —
Motor 2 Rated | Sets the motor rated capacity in kW. 0.00 to _
E4-11 Capacity Automatically set during Auto-Tuning. 650.00 <12 | ALA 327 o
i\f::éjre Set to the motor iron saturation coefficient at 130 to
E4-12 . 130% of magnetic flux. Automatically set ) 1.30 | - [A] - 342 | —
Saturation during Rotational Auto-Tunin, 3.00
Coefficient 3 & &
E4-14 Motor 2 Slip | Sets the slip compensation gain for motor 2. 0.0
22> Compensation | The function is the same as C3-01 for motor |0.0 to 2.5 <5'3> A|A| - 341 —
Gain 1. Refer to the C3-01 description.
Torque Sets the torque compensation gain for motor 1.00 1o
E4-15 | Compensation | 2. The function is the same as C4-01 for 2 50 1.00 | A [A]| - 341 —
Gain - Motor 2| motor 1. Refer to the C4-01 description. '
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Control
Mode
No. Name Description Range | Def. 0 Addr. |Pg.
vif|L | B| Hex
M
\")
ES: PM Motor Parameters
Enter the Yaskawa motor code for the PM
motor being used. Various motor parameters
are automatically set based on the value of
this parameter.
Note: Set to FFFF when using a specialized
or custom motor. For all other motors:
0000
" T Motor voltage
class a‘nd
capacity
Motor Code
E5-01 Selection (for 0: Pico motor 0: 1800 r/min 0000to | <I2><| _ | _ S 329 398
<25> PM motor) (SMRA series) series FFFF 38>
1: Derated torque 1: 3600 r/min
IPM motor series
(SSR1 series) 2: 1750 r/min
2: Constant torque series
IPM motor 3: 1450 r/min
(SST4 series) series
4: 1150 r/min
series
F: Custom motor
All motor parameters are re-initialized to
factory settings when this parameter is set.
Motor Rated k7]
E<52_2>2 Capacity (for | Sets the rated capacity of the motor. 0'1180 Sto <10> | - |—-1|S 32A  |401 ;
PM motor) ’ >
10 to E
200% of =
E5-03 Motor Rated Sets the motor rated current in amps. drive <> | -|-S 32B  |401
Current rated
current
<27>
E5-04
25> Motor Poles Sets the number of motor poles. 2t048 | <10>| - || S 32C |401
E5-05 | Motor Set the resistance for each motor phase in 0.000 to
<25> | Resistance | units 0f 0.001 . 65000 | <1 | |7 S| 3 401
E5-06 | Motor d Axis | Sets the d axis inductance in units of 0.00 to
<25> | Inductance | 0.01 mH. 30000 | 17| || S| 3% |01
E5-07 | Motor q Axis | Sets the q axis inductance in units of 0.00 to |
<5> | Inductance | 0.01 mH. 60000 | ~1” S| 32F j401
YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual 335



B.2 Parameter Table

Control
Mode
No. Name Description Range | Def. o Addr. |Pg.
vif|L| P | Hex
M
\'
Set the induced phase peak voltage in units of
0.1 mV (rad/min) [electrical angle].
Set this parameter when using a Yaskawa
Motor SSR1 series PM motor with derate torque, or
E5-09 | Induction a Yaskawa SST4 series motor with constant 0.0 to a0 |~ |-]s 331|401
<25> | Voltage torque. 2000.0
Constant 1 When setting this parameter, E5-24 should be

set to 0. An alarm will be triggered if both ES-
09 and E5-24 are set to 0, or if neither
parameter is set to 0.

Set the induced phase-to-phase rms voltage in
units of 0.1 mV/(r/min) [mechanical angle].
Set this parameter when using a Yaskawa
SMRA series pico motor.

When setting this parameter, E5-09 should be 0.0 to 0
set to 0. An alarm will be triggered if both E5S- 2600 ol <to-| |~ S 353|401
09 and E5-24 are set to 0, or if neither :
parameter is set to 0.

If E5-03 (Motor Rated Current) is set to 0,
however, then an alarm will not be triggered
when both E5-09 and E5-24 are set to 0.

Motor
E5-24 | Induction
<25> | Voltage
Parameter 2

€ F: Options

F parameters are used to program the drive for PG feedback and to function with option
cards.

Control
Mode
No. Name Description Range | Def. o Addr.|Pg.

VI|D| P | Hex
fly(m

F1: Simple PG V/f Parameters
Use F1 parameters to set up the drive for Simple PG V/f control. These parameters are enabled only when H6-01 = 03

336 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual



B.2 Parameter Table

No.

Name

Description

Range

Def.

Addr.
Hex

Pg.

F1-02

Operation Selection at
PG Open Circuit
(PGO)

Sets stopping method when a PG open circuit
fault (PGO) occurs. Refer to parameter F1-14.
0: Ramp to Stop - Decelerate to stop using the
active deceleration time.

1: Coast to Stop

2: Fast-stop - Decelerate to stop using the
deceleration time in C1-09.

3: Alarm only - Drive continues operation.

0to3

F1-03

Operation Selection at
Overspeed (OS)

Sets the stopping method when an overspeed
(OS) fault occurs. Refer to F1-08 and F1-09.
0: Ramp to stop - Decelerate to stop using the
active deceleration time.

1: Coast to stop

2: Fast - Stop - Decelerate to stop using the
deceleration time in C1-09.

3: Alarm Only - Drive continues operation.

0to3

382

F1-04

Operation Selection at
Deviation

Sets the stopping method when a speed
deviation (DEV) fault occurs. Refer to F1-10
and F1-11.

0: Ramp to stop - Decelerate to stop using the
active deceleration time.

1: Coast to stop

2: Fast-stop - Decelerate to stop using the
deceleration time in C1-09.

3: Alarm only - Drive continues operation.

0to3

383

F1-08

Overspeed Detection
Level

Sets the speed feedback level which has to be
exceeded for the time set in F1-09 before an
OS fault will occur.

Set as a percentage of the maximum output
frequency (E1-04).

0to 120

387

F1-09

Overspeed Detection
Delay Time

Sets the time in seconds for which the speed
feedback has to exceed the overspeed detection
level F1-08 before an OS fault will occur.

0.0to
2.0

388

F1-10

Excessive Speed
Deviation Detection
Level

Sets the allowable deviation between motor
speed and frequency reference before a speed
deviation fault (DEV) is triggered.

Set as a percentage of the maximum output
frequency (E1-04).

0to 50

10%

389

F1-11

Excessive Speed
Deviation Detection
Delay Time

Sets the time in seconds for which a deviation
between motor speed and frequency reference
has to exceed the speed deviation detection
level F1-10 before a DEV fault will occur.

0.0to
10.0

38A
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Control
Mode
No. Name Description Range | Def. o Addr.|Pg.
\4/ L|P| Hex
v, M
- Sets the time for which no PG pulses must be
F1-14 PG Op.en_Cl,rCUH detected before a PG Open (PGO) fault is 0.0t0 20s|A|[-|-]| 38D | —
Detection Time . 10.0
triggered.
F6 and F7: Serial Communications Option Card Settings
Use F6 parameters to program the drive for serial communication.
Selects the operation after a communications
Lo error occurred.
Communications 0: Ramp to stop using current accel/decel time
F6-01 | Error operation ;amp 1o stop using 0t03 | 1 |A|A|A]|3A2
Selection 1: Coast to stop
2: Fast Stop using C1-09
3: Alarm only
External fault from (S)e:iso\:lz};:rél ::é Cez;t;mal fault from a comm
F6-02 | comm. option P ; Oorl | O [A[A[A] 3A3
selection 0: Always detected
1: Detection during Run only
Selects the operation after an external fault set
Bxtemal faultrom | 0 e cutentaceedece e
F6-03 | comm. option - famp 1o Stop using cu 0to3 | 1 |A|A|A]| 374
operation selection 11 Coast to stop
2: Fast Stop using C1-09
3: Alarm only
. 0.0 to
F6-04 | Trace Sampling Rate | - 50 20s|A|A[A]| 3AS5
F6-10 CC-Link Node lSer the node address if a CC-Link option card 0063 0 |alalal 3es
Address is installed
0: 156 Kbps
CC-Link 1: 625 Kbps
F6-11 | communications 2:2.5 Mbps Oto4 | 0 |A|A|A| 3E7
speed 3: 5 Mbps
4: 10 Mbps
F6-14 | BUS Error auto reset | Sects 112 BUS fault can'be awomatically g o1 | o |a|a|A | 38B
F6-20 DeviceNet MAC Selects the drives MAC address for DeviceNet [0to 63| 0 |A|A|A| 3C1
Address
Device Net (1) ;;5) ]EEPS
F6-21 | Communications : DS 0to3 | 3 |A|A[|A] 3C2
Speed 2: 500 kbps
P 3: Detect automatically
F6-22 ?e::i‘;geNet PCA 1/0 Polled Consuming Assembly Data Instance [0to 255 0 [A[A|A]| 3C3
F6-23 |DeciveNet PPA setting| 1/0 Polled Producing Assembly Data Instance |0 to 255 0 Al 3C4
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Control
Mode
No. Name Description Range | Def. o Addr.|Pg.
\4/ L|P | Hex
v, M
Selects if a fault s is detected during
DeciveNet Idle mode | communication idle mode.
F6-24 | ult detection 0: Disabled Oorl | 0 JAJA A} 3CS
1: Enabled
F6-30 | Profibus node address | Sets the node address for a Profibus option. 0to125| 0 |A|A[A| 3CB
Selects the operation when a "Clear Mode"
F6-31 Proﬁbus Clear mode | command is received. oorl | 0 lalalalscc
selection 0: Resets back to zero.
1: Maintains the previous value.
Fe-32 | Profibus Map 0: PPO Type Oorl | 0 |A[A[A]3CD
selections 1: Conventional
Fe-36 | SANopenNodeID 1o e Node ID for a CANopen option 0to127] 99 |A|A|A| 3D0
selection
0: Auto-adjust
1: 10kbps
2: 20 kbps
CANopen 3: 50 kbps
F6-37 | Communications 4: 125 kbps 0to8 | 6 |A|A|A| 3DI1
speed 5:250 kbps
6: 500 kbps
7: 800 kbps
8: 1 Mbps
F6-40 | CompoNet Node ID | Sets the Node ID for a CompoNet option. 0to63| 0 |A|A|A| 3D5 k7
pr}
0: 93.75kbit/s 5
1: Reserved ‘g’
2: 1.5Mbit/s ]
F6-41 | CompoNet Speed 3. 3Mbit/s 0to255( 0 |A|A|A| 3D6 s
4: 4Mbit/s e
5-255: Reserved
F7-01 | Ethernet IP Address 1 0to255| 0 |A|A|A| 3ES
F7-02 | Ethernet IP Address 1 | Combining these parameters like F7-01.F7- 1y 255] 0 [A[A[A] 3E6
02.F7-03.F7-04 sets the Ethernet IP address.
F7-03 | Ethernet IP Address 1 Example: (192.168.1.10) 0to255| 0 |A|A|A| 3E7
F7-04 | Ethernet IP Address 1 0to255| 0 |A[A|A| 3ES8
F7-05 | Subnet Mask 1 0to255( 0 |A|A|A| 3E9
F7-06 | Subnet Mask 2 Combining these parameters like F7-05.F7-  [g¢0255 0 [A|A|A] 3EA
06.F7-07.F7-08 sets the Ethernet Subnet
F7-07 | Subnet Mask 3 Mask.Example: (255.255.255.0) 0to255| 0 |A|A|A| 3EB
F7-08 | Subnet Mask 4 0to255| 0 |A|A|A| 3EC
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Control
Mode
No. Name Description Range | Def. o Addr.|Pg.
\4/ L|P| Hex
v|M
F7-09 | Gateway Address 1 0to255| 0 |A|A|A| 3ED
F7-10 | Gateway Address 2 Combining these parameters like F7-09.F7-  [5¢5255] 0 [alA|A] 3EE
10.F7-11.F7-12 sets the Ethernet Gateway
F7-11 | Gateway Address 3 Address.Example: (192.168.1.1) 0to255| 0 |A|A|A| 3EF
F7-12 | Gateway Address 4 0to255| 0 |A|A|A| 3F0
Selects how the Ethernet IP address is set.
0:User defined
F7-13 | Dress Mode at Startup 1:BOOTP 0to2 | 0 [A|A|A]| 3FI
2:DHCP
Sets the password required for setup changes
. via the network. 0to
F7-14 | Security password 0: No password required 9999 0 [A[A|A] 3F2
1 -9999: 4 digit password
0:Auto Negotiate
F7-15 ls)‘iplel?‘ Mode 1:Half Duplex forced 02| 0 |A|A|A] 3F3
clection 2:Full Duplex forced
s 0:Auto Negotiate
F7-18 C"mm‘s“;{gzgzz Speed | 1010 Mbps speed setting 01(}8’ 0 |Alalal| 3r6
100:100Mbps Speed Setting
Selects the mode for modification on the
Ethernet option board Web page settings
F7-19 | Web Page Access 0: All access Oto2 | 0 |A|A|A| 3F7
1: Only during stop
2: Never
F7-20 | Gateway selection 0: Gateway not used Oorl 1 [A[A|A]| 3F8
1: Use Gateway
F7-21 Commumcatlon loss Multlpller for communication loss detection 01300 0 |alalal 3F9
time out timeout value.

€ H Parameters: Multi-Function Terminals

H parameters assign functions to the multi-function input and output terminals.

340
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Control
Mode
No. Name Description Range (Def. o/l , [Addr.|Pg.
v/ L P| Hex
f v M
H1: Multi-Function Digital Input
H1 parameters to assign functions to the multi-function digital input terminals. Unused terminals should be set to "F".
HI1-01 Multl»Fupctlon Dlgltal Input Terminal 20 |A|Alal 438
S1 Function Selection
HI1-02 Multl»Fupctlon Dlgltal Input Terminal 41 |alalal 439
S2 Function Selection
HI1-03 Multi-Fupction Digital Input Terminal Selects the function of 24 |alalal 400
S3 Function Selection terminals S1 to S7
Multi-Function Digital Input Terminal Refer to “Multi-Function 1to OF
HI-04 S4 Function Selection Digital Input Selection <40> 14 (AlA|A) 401
H1-05 Multi-Function Digital Input Terminal Tab!e” for a description of 3(0) Alalal 402 | —
S5 Function Selection setting values. <18>
Multi-Function Digital Input Terminal 4(3)
HI-06 | 56 Function Selection s | A [A|A] 403
Multi-Function Digital Input Terminal 6(4)
H1-07 S7 Function Selection <18> AlAlA| 404
<18> Parenthetical value is the default when parameter A1-03 = 3330 3-Wire Initialization.
<40> The availability of certain functions depends on the control method used.
H1 Multi-Function Digital Input Selections
Control
H1-00O i L Mode
Setting Function Description vilolp Pg.
f [LVIM

Closed: Reverse rotation (only if the drive is set up for 3-

0 3-Wire Sequence . O[O0
wire sequence)
. Open: Remote, Reference 1 or 2 (b1-01/02 or b1-15/16)
1 Local/Remote Selection Closed: Local, LED operator is run and reference source 01010
. Open: Run and frequency reference source 1 (b1-01/02) o
2 External Reference 1/2 Closed: Run and frequency reference source 2 (b1-15/16) ojojo
Multi-Step Speed Reference 1 Oo|0|O0
4 Multi-Step Speed Reference 2 | Used to select Multi-Step Speeds set in d1-01 to d1-16 [O|O|O
Multi-Step Speed Reference 3 O|0|O

Open: Selected speed reference
6 Jog Reference Selection Closed: Jog Frequency reference (d1-17). Jog has o
priority over all other reference sources.

e}
e}
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H1 Multi-Function Digital Input Selections

Control
H1-00O . L. Mode
Setting Function Description vilolp Pg.
f [LVIM

7 Accel/Decel Time 1 Used to switch between Accel/Decel. Time 1/2 O|0|0|—
Open: Normal operation

8 Baseblock Command (N.O.) Closed: No drive output O|0|—

9 Baseblock Command (N.C.) Open: No drive output 0|0|0|—

e Closed: Normal operation

A Accel/Decel Ramp Hold Closed: The drive pauses during acceleration or olol—

deceleration and maintains the output frequency.
Drive Overheat Alarm (OH2) | Closed: Displays an OH2 alarm —
. Open: Terminal A2 disabled

¢ Terminal A2 Enable Closed: Terminal A2 enabled o o

F Not used Se}ect this setting \yhen not using the terminal or when -
using the terminal in a pass-through mode.

10 Up Command Open: Maintains the current frequency reference —
Closed: Increases or decreases the current frequency
reference. Ensure that the increase and decrease

11 Down Command commands are set in conjunction with one another. The (0|0 |0 | —
frequency reference source must be set to operator (b1-
01=0).

12 Forward Jog Closed: Runs forward at the Jog Frequency d1-17. 0O|0|0|—

13 Reverse Jog Closed: Runs reverse at the Jog Frequency d1-17. O|0|0|—
Closed: Resets faults if the cause is cleared and the Run

14 Fault Reset . —
command is removed.
Closed: Decelerates at the Fast-Stop time C1-09.

15 Fast-Stop (N.O.) To restart the Fast-Stop input must be released and Run [O | O[O | —
must be cycled.

. Open: Motor 1 (E1-00, E2-000)

16| Motor 2 Selection Closed: Motor 2 (E3-0101, E4-000J) 00—

17 Fast-stop (N.C.) Open: Decelerates according to C1-09 (Fast-stop Time) {O|O|O | —
Set the timer delay using parameters b4-01 and b4-02.

18 Timer Input Function Ensure this function is set in conjunction with the multi- [O | O |O | —
function output timer (H2-OO = 12).

19 PID Disable Closed: PID control disabled O(O0|O0|—

1A Accel/Decel Time Selection 2 | Switches Accel/Decel times. O|0|O0|—
Open: Parameters can not be edited. (except U1-01 if

1B Program Lockout reference source is set for operator) 0O|0|0|—
Closed: Parameters may be edited and saved.

IE Reference Sample Hold Closed: Sampl@s the analog frequency reference and ololol|—
operates the drive at that speed.
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H1 Multi-Function Digital Input Selections

Control
H1-00O . L. Mode
Setting Function Description vilolp Pg.
f [LVIM
20: N.O., Always Detected, Ramp To Stop
21: N.C., Always Detected, Ramp To Stop
22:N.O., During Run, Ramp To Stop
23: N.C., During Run, Ramp To Stop
24:N.O., Always Detected, Coast To Stop
25:N.C., Always Detected, Coast To Stop
26: N.O., During Run, Coast To Stop
27:N.C., During Run, Coast To Stop
20 to 28: N.O., Always Detected, Fast-stop
2F Extemnal Fault 29: N.C., Always Detected, Fast-stop 010]0|—
2A: N.O., During Run, Fast-stop
2B: N.C., During Run, Fast-stop
2C: N.O., Always Detected, Alarm Only (continue
running)
2D: N.C., Always Detected, Alarm Only (continue
running)
2E: N.O., During Run, Alarm Only (continue running)
2F: N.C., During Run, Alarm Only (continue running)
30 PID Integral Reset Closed: Resets the PID control integral value. O|0|O0|—
31 PID Integral Hold Closed: Maintains the current PID control integral value.|O | O | O | —
32 Multi-Step Speed Reference 4 | Used to select Multi-Step Speeds set in d1-01 to d1-16 [O|O|[O| —
34 PID Soft Starter Closed: Disables the PID soft starter b5-17. O|O0|O0|—
35 PID Input Switch Closed: Inverses the PID input signal O[O0|0|—
Open: Stop
40 FZO- r‘:/i:;dsgliﬁg;mand Closed: Forward run Note: Can not be set together with [O O |O [ —
4 Settings 42 or 43.
Open: Stop
41 ge_\‘:;rrseesl:u:eig:;mand Closed: Reverse run Note: Can not be set together with (O[O |O | —
4 Settings 42 or 43.
. Open: Stop
42 Run Command (2-wire Closed: Run Note: Can not be set together with Settings |O|O | O | —
sequence 2)
40 or 41.
. Open: Reverse
43 fyiﬁg;command (2-wire Closed: Forward Note: Can not be set together with O|0|O0|—
4 Settings 40 or 41.
44 Offset Frequency 1 Addition | Closed: Adds d7-01 to the frequency reference. O|0|O0|—
45 Offset Frequency 2 Addition Closed: Adds d7-02 to the frequency reference. 0|0|0|—
46 Offset Frequency 3 Addition | Closed: Adds d7-03 to the frequency reference. O[O|0]|—
DC Injection Braking s Lo . o
60 Command Closed: Triggers DC Injection Braking (b2-02) O|0| -
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H1 Multi-Function Digital Input Selections

Control
H1-00O . L. Mode
Setting Function Description vilolp Pg.
f [LVIM
Closed: Activates Current Detection Speed Search from
61 External Search Command 1 the max. output frequency (E1-04) if b3-01=0. Activates |O |O O | —
Speed Estimation Type Speed search if b3-01 =1.
Closed: Activates Current Detection Speed Search from
62 External Search Command 2 | the frequency reference b3-01=0. Activates Speed O(O|O0|—
Estimation Type Speed search if b3-01 =1.
65 KEB Ride-Thru 1 (N.C.) Open: I.(EB Rlde»Thru'l enabled ololo|—
Closed: Normal operation
. Open: Normal operation
66 | KEB Ride-Thru I (N.O.) Closed: KEB Ride-Thru 1 enabled 0100 —
67 Communications Test Mode Tests the MEMOBUS/Modbus RS-485/422 interface. (0} —
68 High-Slip Braking Closed: High-Slip braking is executed. Drive stops. O|-|-|—
Open: Drive disabled. If this input is opened during run,
6A Drive Enable then the drive will stop as specified by parameter b1-03. |O [O|O | —
Closed: Ready for operation.
75 Up 2 Command Open: Maintains the current frequency reference O(O0|O0|—
Closed: Increases or decreases the frequency
reference.UP 2 and Down 2 commands must be set in
76 Down 2 Command combination with each other. The frequency reference |0 |©|O | —
source must be assigned to the operator (b1-01 = “0”).
TA KEB Ride-Thru 2 (N.C.) Open: FEB Rlde—Thru'Z enabled ololo|—
Closed: Normal operation
. Open: Normal operation
7B | KEBRide-Thru2 (N.O.) Closed: KEB Ride-Thru 2 enabled 0|00 —
7C Short-Circuit Braking (N.O.) | Open: Normal operation -1 -10|—
7D Short-Circuit Braking (N.C.) | Closed: Short-Circuit Braking _l-lo|—
7E Forward/Reverse Detection Direction of rotation detection (for Simple V/f w/PG) o|-|-|—
. . i Open: DWEZ enabled
9F DriveWorksEZ enable Closed: DWEZ disabled OO0 —
Control
Mode
No. Name Description Range |Def.| o] |Addr.|Pg.
v/ L P Hex
f v M
H2: Multi-Function Digital Outputs
Use H2 parameters to assign functions to the multi-function digital outputs.
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Control
Mode
No. Name Description Range |Def. o/ . |Addr.|Pg.
\4/ L|P| Hex
v M
H2-01 Termlpal MA, MB and MC E lalalal 408 | —
Function Selection (relay)
- - - Refer to “Multi-Function Digital
H2-02 | Terminal P1 Function Selection | ¢, Selection Table™ fora — |°' 12| 0 |a|a|a| 40c | —
(open-collector) . . <40>
- - - description of setting values.
H2-03 Terminal P2 Function Selection 2 |alalal aop | —
(open-collector)
Sets the display units for one of the
multi-function output terminals that
is assigned to output the watt hours
(H2-0O0 = 39) is the value every
200 ms. An output pulse of 200 ms
is provided for every kWh that
. . occurs. Intended to drive a counter,
H2-06 | Watt Hour Output Unit Selection meter or PLC for logging kWh. Otod | 0 [A|A|A]| 437 | —
0: 0.1 kWh units
1: 1 kWh units
2: 10 kWh units
3: 100 kWh units
4: 1000 kWh units
<40> The availability of certain functions depends on the control method used.
H2 Multi-Function Digital Output Settings
Control
H2-000 Mode
Setting Function Description Vi o p Pg.
flLim
\'
0 During Run Closed: A Run command is active or voltage is output. O[0|O0|—
Zero Speed Closed: Output frequency is 0. O(0|O0|—
Closed: Output frequency equals the speed reference (plus or
2 Fref/Fout Agree | minus the hysteresis set to L4-02). 0]0]0] —
Closed: Output frequency and speed reference equal the value in -
3 Fref/Fset Agree | L4-01 (plus or minus the hysteresis of L4-02). 0|0]0
4 Frequency (FOUT) Closed: Output frequency is less than or equal to the value in ololo| —
Detection 1 L4-01 with hysteresis determined by L4-02.
5 Frequency (FOUT) Closed: Output frequency is greater than or equal to the value in ololo| —
Detection 2 L4-01, with hysteresis determined by L4-02.
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H2 Multi-Function Digital Output Settings

Control
H2-00 Mode
Setting Function Description vilole Pg.
floim
\'
6 Drive Ready Closled: Dr1V§ Ready. The drive is powered up, not in a fault state, ololol —
and in the Drive mode.
7 DC Bus Undervoltage | Closed: DC bus voltage is below the UV trip level set in L2-05. [O|O|O| —
8 During Baseblock Closed: This is no output voltage O[0|O0f —
9 Option Reference Closed: Digital operator supplies the frequency reference. O[0|0f —
Open: Reference 1 or 2 are active
A Local/Remote Closed: Digital operator supplies the run command. 010|060 —
B Torque Detection 1 Closed: Output current/torque exceeds the torque value set in ololol —
(N.O.) parameter L6-02 for longer than the time set in parameter L6-03.
C Loss of Reference Closed: Lossﬁof the analog frequency reference detected. Enabled ololol —
when L4-05 = 1.
Closed: Braking resistor or transistor is overheated or faulted out.
D Braking Resistor Fault | This selection requires that braking resistor protection parameter [O[O[O| —
be set for ERF (L8-01 = “17).
E Fault Closed: Fault occurred (other than CPF00 and CPFO01). o|o|O|—
F Not used Set tl_"ns vglue when the terminal is not used, or when using the ololo| —
terminal in the pass-through mode.
10 Alarm Closed: An alarm is triggered. o000 —
11 Res_et Command Closed: Reset command to the drive is active. O|0|0| —
Active
. Timer output, controlled by b4-01 and b4-02. Used in conjunction
12| Timer Qutput with the digital input (H1-00] = 18 “timer function”). 010|060 —
Closed: When drive output frequency equals the frequency
13 Fref/Fout Agree 2 reference +/- L4-04. O|0|0| —
Closed: When the drive output frequency is equal to the value in -
14 Fref/Fset Agree 2 L4-03 (plus or minus L4-04). 0[|0]|0
. Closed: When the drive output frequency is less than or equal to -
15 Frequency Detection 3 the value in L4-03 with the hysteresis determined by L4-04. ojo0
. Closed: When the output frequency is greater than or equal to the o
16| Frequency Detection 4 | 0o 41 1 4.03 with the hysteresis determined by L4-04. 0/0]0
17 Torque Detection 1 Open: When the output current/torque exceeds the value set in ololo| —
(N.C) parameter L6-02 for more time than is set in parameter L6-03.
18 Torque Detection 2 Closed: When the output current/torque exceeds the value set in ololol —
(N.O.) parameter L6-05 for more time than is set in parameter L6-06.
19 Torque Detection 2 Open: Output current/torque exceeds the value set in parameter -
N.C) L6-05 for more time than is set in parameter L6-06.
1A Reverse Direction Closed: Drive is running in the reverse direction. O[|0|0f—
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H2 Multi-Function Digital Output Settings

Control
H2-00 Mode
Setting Function Description vilole Pg.
flLim
\'
1B Baseblock 2 Open: Drive is in base block condition. Output is disabled. O[0|O0|—
1C Motor 2 Selection Closed: Motor 2 is selected by a digital input (H1-OO = 16) o|0|-|—
1E Restart Enabled Closed: An automatic restart is performed O[0|O0| —
IF Overload Alarm OL1 | Closed: OL1 is at 90% of its trip point or greater. o|0|0| —
20 OH Pre alarm Closed: Heatsink temperature exceeds the parameter L8-02 value. |O (O[O | —
22 I\T/Legz)imcal Weakening Closed: Mechanical Weakening detected. O[0|O0|—
30 During Torque Limit | Closed: When the torque limit has been reached. -{O|-|—
During Frequenc Closed: Frequency is output
37 & Freq Y Open: Operation stopped, Baseblock, DC Injection Braking, or o|0|0| —
Output " LR
Initial Excitation is being performed.
38 Drive Enable Closed: Multi-function input closes (H1-OOO = 6A) o —
39 Watt Hour Pulse Output units are determined by H2-06, outputs 200 ms pulse for olo| —
Output each incremented kWh count.
. Closed: Local
3¢ Drive Mode Open: Remote(this signal combines setting values 9 and A). o
3D Speed Search Closed: Speed search is being executed. —
Closed: PID Feedback Loss.
3E PID Feedback Loss PID feedback value is below the level set to b5-13 for longer than [O|O (O | —
the time set in b5-14.
Closed: PID Feedback Fault.PID feedback value exceeds the level
3F PID Feedback Fault set to b5-36 for longer than the time set to b5-37. 01010| —
4A KEB Operation Closed: KEB is being performed. Oo|—
4B Short-Circuit Brake Closed: Short-Circuit Braking is active. -{=|O0| —
4C During Fast-stop Closed: Fast-stop command is entered O[0|O0|—
4D giliilzre—alarm Time Closed: OH Pre-alarm time limit is passed. 0|00 —
Reverse the output switching of the multi-function output
functions. Set the last two digits of 100 to reverse the output
H2 Parameter X . . .
100 to | Functions Reversed signal of that specific function.Examples:
o Setting “108” reverses the output of “During baseblock,” whichis |O|O|O| —
14D Output Switching of 0 .
092 setting value 08. ) )
Setting “14A” reverses the output of “During KEB operation”,
which is setting “4A”.
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No. Name Description Range |Def.| [0 p Addr.|Pg.
Hex

H3: Analog Inputs
Use H3 parameters to set the multi-function analog input terminals.

Terminal A1 Signal Sets the input level for terminal Al.

H3-01 Level Selection 0: 0to +10 V (lower limit) 0,1 0 [A|A|A] 410 | —
v 1: 0 to +10 V (no lower limit)
. . Sets the function of terminal A1. When
H3-02 Termn}alAl Function terminal A1 is not used or is used as a through Oto3l 0 |A|A|A]| 434 | —
Selection . . . <40>
terminal, this parameter must be set to “F”.
H3-03 | Terminal A1 Gain Sets the level of the input value selected in -999.9t0 | 100. alalal a1 | —
<22> | Setting H3-02 when 10V is input at terminal A1. 999.9 | 0%
H3-04 | Terminal Al Bias Sets the level of the input value selected in -999.9to| 0.0 alalal a2 | —
<22> | Setting H3-02 when OV is input at terminal A1. 999.9 | %
Sets the input signal level for terminal A2. 0to3 2 |AJAJA 41T | —
Terminal A2 Signal 0: 0 to +10 V (with lower limit) Switch between current or voltage
H3-09 . 1: 0 to +10 V (no lower limit) inputs by using DIP switch S1-2
Level Selection P y g DIE
2:4t020 mA switch on the terminal board. Refer
3:0t0 20 mA to I/0 Connections on page 77.
. . Sets the function of terminal A2. When
H3-10 Termlr_ml A2 Function terminal A2 is not used or is used as a through Oto31 0 |A|A|A]| 418 | —
Selection . . s <40>
terminal, this parameter must be set to “F”.
. . Sets the level of the input value selected in
H3-11 | Terminal A2 Gain - . -999.9t0 | 100.
<22> | Setting K;—IO when 10 V (20 mA) is input at terminal 1000.0 | 0% AlA|A| 419 | —
. Sets the level of the input value selected in
H3-12 | Terminal A2Input | 113 10 \when 0 v (0 or 4 mA) is inputat | e °| %0 [a[a[A] 414 | —
<22> | Bias . 999.- | %
terminal A2.
H3-13 Analog Input Filter Sets the primary delay filter time constant for | 0.00 to | 0.0 Al Al alaB | —
Time Constant terminals A1 and A2. Used for noise filtering. | 2.00 3s
<22> Parameter can be changed during run.
<40> The availability of certain parameters depends on the control method used.
H3 Multi-Function Analog Input Settings
Control
s Functi Maximum Input Level Possibl Mode |,
Setting unction aximum Input Level Possible vilolp g.
f [LV|M
. Max output frequency (E1-04).Same value can be set
0 | Frequency Bias using H3-02 and H3-10, 010|101 —
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H3 Multi-Function Analog Input Settings

Parameter List

Control
1Ennle Functi Maximum Input Level Possibl Mode |p
Setting unction aximum Input Level Possible vilolp g.

f|LVIM

1 Frequency Gain Frequency reference (voltage) 0O|O0[|O|—
Auxiliary Frequency Reference
2 (used as a multi step speed 2) Max output frequency (E1-04) O(O0|O|—
4 Output Voltage Bias Motor rated voltage (E1-05). (6] - —
7 Overtorque/Undertorque Open Loop Vector: Motor rated torque ololo|—
Detection Level V/f control: Drive rated current
B PID Feedback 10V =100% O|0|0|—
C PID Set Point 10V =100% O|0|O0|—
E Motor Temperature (PTC input) 10 V =100.00% Determined by L1-03 and L1-04. OlO0|O|—
F Not used / Pass-through mode - O0|0|0|—
10 FWD Torque Limit Motor rated torque -10|-|—
11 REV Torque Limit Motor rated torque -10|-|—
12 Regenerative Torque Limit Motor rated torque -10|-|—
15 FWD/REV Torque Limit Motor rated torque -10|-|—
16 Differential PID Feedback 10 V =100% 0|0|0|—
Control
Mode
No. Name Description Range [Def.| T[] . |Addr.|Pg.
\4/ L [P | Hex
v, M
H4: Multi-Function Analog Outputs
Use H4 parameters to configure the multi-function analog output terminals.
Selects the data to be output through multi-
function analog output terminal AM. Set the
Multi-Function desired monitor parameter to the digits 000 to
H4-01 | Analog Output available in UO-OO. For example, enter 999 | 102 [A|A|A| 41D | —
Terminal AM) “103” for U1-03. <40>
When using this terminal in trough mode or
when not using it at all, set “000” or “031”.
H4-02 Multi-Function Sets terminal AM output level when selected | -999.9 100
<2 Analog Output monitor is at 100%. Maximum output voltage to 00/‘ S|S|S|4lE | —
Terminal AM Gain | is 10 V. 999.9 | ~7°
H4-03 I[\\/Iulltl—Functlon Sets terminal AM output level when selected 9999100
<22> nalog Output monitor is at 0% to % A|A|A| 41F | —
Terminal AM Gain : 999.9
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No.

Name

Description

Range

Def.

Control
Mode

vi|9|p
f|L(m

Addr.
Hex

Pg.

Use HS Parameters to connect the drive to a MEMOBUS/Modbus network.

H5: MEMOBUS/Modbus Communications

H5-01
<39>

Drive Node Address

Selects drive station node number (address) for
MEMOBUS/Modbus terminals R+, R-, S+, S-.
Cycle power for the setting to take effect.

0to20
H

1F

A

425

H5-02

Communication
Speed Selection

Selects the baud rate for MEMOBUS/Modbus
terminals R+, R-, S+ and S-. Cycle power for
the setting to take effect.

0: 1200 bps

: 2400 bps

14800 bps

19600 bps

19200 bps

: 38400 bps

: 57600 bps

: 76800 bps

: 115200 bps

oI NV NV

0to8

426

H5-03

Communication
Parity Selection

Selects the communication parity for
MEMOBUS/Modbus terminals R+, R-, S+ and
S-. Cycle power for the setting to take effect.
0: No parity

1: Even parity

2: 0dd parity

0to2

427

H5-04

Stopping Method
After Communication
Error

Selects the stopping method when a
communication time-out fault (CE) is detected.
0: Ramp to stop

1: Coast to stop

2: Fast-stop

3: Alarm only

0to3

428

H5-05

Communication Fault
Detection Selection

Enables or disables the communications time-
out fault (CE) detection.

0: Disabled

1: Enabled - If communication is lost for more
than two seconds, a CE fault will occur.

0,1

429

H5-06

Drive Transmit Wait
Time

Set the wait time between receiving and
sending data.

51065

5 ms

42A

H5-07

RTS Control
Selection

Selects "request to send" (RTS) control:
0: Disabled - RTS is always on.
1: Enabled - RTS turns on only when sending.

0,1

42B

H5-09

CE Detection Time

Sets the time required to detect a
communications error. Adjustment may be
need when networking several drives.

0.0to
10.0s

435
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Control
Mode
No. Name Description Range |Def. o Addr.|Pg.
\4/ L [P | Hex
v, M
Selects the units used for MEMOBUS/Modbus
Unit Selection for register 0025H (Output Voltage Reference
H5-10 | MEMOBUS/Modbus | Monitor). 0,1 0 [A|A|A]| 436 | —
Register 0025H 0: 0.1 V units
1: 1V units
Select the function for the enter command that
saves parameter data to the drive.
Communications 0: Parameter changes are activated when
H5-11 | ENTER Function ENTER command is entered. 0,1 1 |A|A|A]| 43C | —
Selection 1: Parameter changes are activated
immediately without ENTER command
(compatible with Varispeed VS606-V7).
Run Command 0: FWD/STOP, REV/STOP Method
H5-12 1 \fethod Selection 1: RUN/STOP, FWD/REV Method 0,1 0 |AJA]A) 43D | —
HG6: Pulse Train Input/Output
Use H6 parameters to configure Pulse Train I/O operation.
Selects pulse train input function.
0: Frequency reference
Pulse Train Input 1: PID feedback value
H6-01 | Terminal RP Function | 2: PID setpoint value 0Oto3 | 0 [AJA|A]| 42C | —
Selection 3: Simple PG V/f control mode (can be set
only when using motor 1 in the V/f control
mode)
H6-02 | Pulse Train Input Sets the number of pulses (Hz) that is equal to | 1000 to (1440 alalal ap | —
<22> | Scaling 100% of the value selected in H6-01. 32000 | Hz
63 | b | S ettt e slosed nte0r oo ool [T
<22> | Gain wh quency w vau 1000.0 | 0%
1S Input.
H6-04 Sets the level of the value selected in H6-01 -100.0 0.0
Pulse Train Input Bias Vel val to |A[A[A| 42F | —
<22> when 0 Hz is input. %
+100.0
H6-05 | Pulse Train Input . . 0.00 to (0.10
<225 | Filter Time Sets the pulse train input filter time constant. 2.00 s A|A|A| 430 | —
. . . 000,
Select the pulse train monitor output function 031
(value of the O0-O00 part of UO-O0). Refer 101 ’
H6-06 Pulse Train Monitor | to U: Monitors on page 376 for the list of U 102’
<25 Terminal MP monitors. 105’ 102|A[A[A] 431 | —
Selection Example: To select U5-01, set “501.” 116’
When not using this parameter or when using 501’
in the through mode, set “000”. 502
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Control
Mode
No. Name Description Range |Def. o Addr.|Pg.
v/ P Hex
f L
v
Sets the pulse output frequency in Hz when the
H6-07 | Pulse Train Monitor | monitor value is 100%. Set H6-06 to “2” and Oto |1440 Alalal a2 | —
<22> | Scaling H6-07 to “0”, to make the pulse train monitor | 32000 | Hz
output equal to the output frequency.

<22> Parameter can be changed during run.
<39> If this parameter is set to 0, the drive will be unable to respond to MEMOBUS/Modbus commands.
<40> The availability of certain functions depends on the control method used.

Note: Cycle power to the drive to enable MEMOBUS/Modbus settings.

@ L: Protection Function

L parameters provide protection to the drive and motor, such as: control during momentary
power loss, stall prevention, frequency detection, fault restarts, overtorque detection, torque

limits and other types of hardware protection.

No. Name Description Range |Def. o

Addr.
Hex

L1: Motor Protection Functions
Use L1 parameters to configure motor protective functions.

Sets the motor thermal overload protection
(OL1) based on the cooling capacity of the
motor.

0: Disabled

1: Standard Fan Cooled (< 10:1 motor)

2: Standard Blower Cooled (= 10:1 motor)
Motor Overload 3: Vector Motor (100:1 motor) 0to4 1 slsls
Protection Selection | 4: PM motor with variable torqueNOTICE: <2>
The thermal protection is reset when the power
is cycled. In applications where the power is
frequently cycled, the drive may not be able to
provide protection, even if this parameter is set
to 1. Set to “0” and ensure each motor has a
thermal relay installed.

L1-01

480

401
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Control
Mode
No. Name Description Range | Def. 0| . |Addr.|Pg.
v/ L P Hex
f v, M
Sets the motor thermal overload protection
(OL1) time. A larger L1-02 time will increase
L1-02 Motor Overload the time for an OL1 fault to occur. 0.1to | 1.0 alal as1 | —
Protection Time This parameter does not typically require 5.0 |[min
adjustment. Should be set in accordance with
the overload tolerance of the motor.
Sets operation when the motor temperature
analog input (H3-02/10 = E) exceeds the OH3
Motor Overheat alarm level.
L1-03 | Alarm Operation 0: Ramp to Stop 0to3 | 3 [A|A|A]| 482 | —
Selection (PTC input) | 1: Coast to Stop
2: Fast-stop using C1-09
3: Alarm Only (“oH3” will flash)
Sets stopping method when the motor
Motor Overheat Fault temperature analog input (H3-02/10 = E)
L1-04 | Operation Selection | Sxceeds the O faultlevel. 02 | 1 |Ala]a] 483 |—
(PTC input) 0: Ramp to Stop
1: Coast to Stop
2: Fast-stop
Motor Temperature This parameter adjusts the filter on the motor
. . temperature analog input (H3-02 or H3-10= | 0.00 to | 0.20
L1-05 | Input Filter Time o A|A|A| 484 | —
. E). Increase to add stability, decrease to 10.00 s
(PTC input) . .
improve response.
Determines whether or not to hold the @
. . a
Continuous electrothermal value when the power supply is 5
L1-13 | Electrothermal interrupted. Otol 1 |A|A[A| 46D | —| &
Operation Selection | 0: Disabled g
1: Enabled H
L2: Momentary Power Loss «
Use L2 parameters to configure drive functions for momentary power loss conditions. ﬂ
Enables and disables the momentary power 0to2 | 0 |A | A | A| 485
loss function.
0: Disabled - Drive trips on (UV1) fault when
Momentary Power | power is lost. For a restart to occur, the run
L2-01 | Loss Operation 1: Power Loss Ride-Thru Time - Drive will command must be maintained | —
Selection restart if power returns within the time setin | throughout the ride-thru
L2-02. period.
2: CPU Power Active - Drive will restart if
power returns as long as the CPU is working.
Momentary Power Sets the Power Loss Ride-Thru time. Onl, 0.0 to
L2-02 Loss Ride-yThru Time | effective when L2-01 = 1. Y 25.5 <IZIAIANA| 486 | —
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Control
Mode
No. Name Description Range | Def. o/ . |Addr.|Pg.
\4/ L |P| Hex
v, M
Sets the minimum wait time for residual motor
Momentary Power voltage decay before the drive output 01to
L2-03 | Loss Minimum reenergizes after power loss ride-thru. If L2-03 5 0 <57>|A[A|A| 487 | —
Baseblock Time is greater than L2-02, operation resumes after :
the time set in L2-03.
Momentary Power . . .
L2-04 | Loss Voltage Sets the time for the outpgt voltage to return to | 0.0 to a|alalal ass | —
. the preset V/f pattern during speed search. 5.0
Recovery Ramp Time
Sets the DC Bus undervoltage trip level. If this
is set lower than the default setting, additional
1205 | Undervoltage AC input impedance or DC bus reactance may 150 to | <9>
. be necessary. Consult with the manufacturer AlA|A| 489 | —
<24> | Detection Level (UV) . . . 210 | <12>
before changing this parameter setting.
This value is used for KEB activation if L2-01
>0.
KEB Deceleration Sets the time required to decelerate from the 0.0 to
L2:06 | Time speed when KEB was activated to zero speed. | 200.0 0.0s|AAIA| 48A | —
. Set the time to accelerate to the set speed after
L2-07 K.EB Acceleration recovery from a momentary power loss. If set 0.0t 0.0s{A[A|A| 48B | —
Time . S 25.5
to 0.0, the active acceleration time is used.
Sets the percentage of output frequency
reduction at the beginning of deceleration
1.2-08 KEB Start Output‘ whenla KEB command is input from multi- 0 t0 300 1000 alalal asc | —
Frequency Reduction | function input. %
Reduction = (slip frequency before KEB) x
L2-08 x 2
L2-11 | Desired DC Bus Sets the desired value of the DC bus voltage 150 to %11_ alalal 461 | —
<24> | Voltage during KEB | during KEB. 400V 122
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No.

Name

Description

Range

Def.

Addr.
Hex

L3: Stall Prevention Function

L3 parameters to configure the stall prevention function.

L3-01

Stall Prevention
Selection during
Acceleration

Selects the stall prevention method used to
prevent excessive current during acceleration.
0: Disabled - Motor accelerates at active
acceleration rate. The motor may stall if load is
too heavy or accel time is too short.

1: General Purpose - When output current
exceeds L3-02 level, acceleration stops.
Acceleration will continue when the output
current level falls below the L3-02 level.

2: Intelligent - The active acceleration rate is
ignored. Acceleration is completed in the
shortest amount of time without exceeding the
current value set in L3-02.

0to2
<29>

48F

L3-02

Stall Prevention Level
during Acceleration

Used when L3-01 =1 or 2.

100% is equal to the drive rated current.
Decrease the set value if stalling or excessive
current occurs with default setting.

0to 150

<7>

490

L3-03

Stall Prevention Limit
during Acceleration

Sets stall prevention lower limit during
acceleration when operating in the constant
power range. Set as a percentage of the drive's
rated current.

0to 100

50%

491
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Control
Mode
No. Name Description Range | Def. o/ . |Addr.|Pg.
v/ L P Hex
f vM
When using a braking resistor, use setting "0".
Setting "3" is used in specific applications.
0: Disabled - The drive decelerates at the active
deceleration rate. If the load is too large or the
deceleration time is too short, an OV fault may
oceur.
1: General Purpose - The drive decelerates at
the active deceleration rate, but if the main
circuit DC bus voltage reaches the stall
prevention level (380/760 VDC), deceleration
Stall Prevention will stop. Deceleration will continue once the 0to4
L3-04 | Selection during DC bus level drops below the stall prevention <50> 1 [S|S|S| 492 [356
Deceleration level.

2: Intelligent - The active deceleration rate is
ignored and the drive decelerates as fast as
possible without hitting OV fault level.
Range: C1-02/ 10.

3: Stall Prevention with Braking Resistor -
Stall prevention during deceleration is enabled
in coordination with dynamic braking.

4: Overexcitation Deceleration - Decelerates
with the flux level determined by n3-13
(Overexcitation Gain).

Selects the stall prevention method to use to
prevent drive faults during run.

0: Disabled - Drive runs a set frequency. A
heavy load may cause the drive to trip on an
OC or OL fault.

1: Decel Time 1 - The drive will decelerate at
Decel Time 1 (C1-02) if the output current
Stall Prevention exceeds the level set by L3-06. Once the
Selection during Run | current level drops below the L3-06 level, the
drive will accelerate back to its frequency
reference at the active acceleration rate.

2: Decel Time 2 - Same as setting 1 except the
drive decelerates at Decel Time 2 (C1-04).
When output frequency is 6 Hz or less, stall
prevention during run is disabled regardless of
the setting in L3-05.

L3-05 Oto2 1 [A[-]|A]| 493 | —

Enabled when L3-05 is set to "1" or "2". 100%
Stall Prevention Level | is equal to the drive rated current.Decrease the | 30 to
during Run set value if stalling or excessive current occurs | 200
with the default settings.

L3-06 <7>|A|=-|A| 494 | —
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Control
Mode
No. Name Description Range | Def. 0| . |Addr.|Pg.
v/ L P Hex
flv
Enables or disables OV suppression function,
which allows the drive to change the output
frequency as the load changes, thus preventing
an OV fault.
. 0: Disabled
L3-11 Folrwst:‘(?fr;:fe‘s:on 1: Enabled 0,1 | o |A|A]-|4c7 |—
Note: The frequency reference and motor
speed diverge as the regenerative energy
begins to flow back into the DC bus and
triggers the OV suppression function. Disable
this function when using a braking resistor.
Overvoltage Sets the desired value for the DC bus voltage 370
L3-17 | Suppression and Stall | during overvoltage suppression and stall 150 to v |alalal 462 | —
<24> | Prevention Desired prevention during deceleration. Enabled only | 400 V o>
DC Bus Voltage when L3-04 = 2.
Sets the proportional gain used by KEB, Stall
Main Power Circuit | prevention and overvoltage suppression. 0.00 to
L3-20 | Voltage Adjustment | If OV or UV occurs at the beginning of KEB 5 00 1.00[A|A[A]| 465 | —
Gain deceleration, slowly increase this setting by :
0.1.
Sets the proportional gain used to calculate the
deceleration rate during KEB, OV suppression
function and stall prevention durin,
L3 | AccelDecel Rate | 0 (13-04 =2, ¢ 900011 g9|alalal 466 | —
Calculation Gain . . . 200.00
This parameter does not typically require
adjustment. Increase the value in steps of 1.0 if
overcurrent and overvoltage occur.
Sets the deceleration time used for stall
Deceleration Time at | prevention during acceleration in Open Loop 0010
L3-22 | Stall Prevention Vector control for PM motors. 6600 0 00s|—|—|A]| 4F9 | —
during Acceleration | When set to 0, the drive decelerates at the :
normal deceleration time.
0: Sets the stall prevention level throughout the
Automatic Reduction | entire frequency range to the value in
Selection for Stall parameter L3-06.
L3-23 Prevention during 1: Automatically lowers the stall prevention 0.1 O JA|AA| 4FD | —
Run level in the constant output range. The lower
limit value is 40% of L3-06.
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Control
Mode
No. Name Description Range | Def. o/ . |Addr.|Pg.
\4/ L |P| Hex
vM
Sets the time needed to accelerate the
L3-24 | Time for Inertia maximum Irequency. : <s7>|A|A|A| 46E | —
Calculations Setting the drive capacity to parameter 02-04 | 10.000
or changing E2-11 will automatically set this
parameter for a 4-pole motor.
13-25 | Load Inertia Ratio Sets 'the ratio between the motor and machine | 0.0 to 10 lalalal a6 | —
inertia. 1000.0
L4: Frequency Detection
Use L4 parameters to configure frequency detection operation.
Speed Agreement These parameters configure the multi-function | 0.0 to | 0.0
L4-01 Detection Level output (H2-0O0O =2, 3, 4, 5) settings "Fref/ 400.0 | Hz AlAJA] 499 | —
Fout Agree 1", "Fref/Set Agree 1", "Frequency
Detection 1," and "Frequency detection 2".
14-02 Speed Agreement Parameter L4-01 sets the level while parameter | 0:0t0 | 201\ | | 4 49A | —
Detection Width L4-02 sets the hysteresis for the Speed 200 | Hz
Detection Output Function.
Speed Agrcement These parameters configure the Multi-Function | -400.0 0.0
L4-03 thectiorgl Level (+/-) Output (H2-O0O = 13, 14, 15, 16) settings to H'Z A[A|A| 49B | —
"Fref/Fout Agree 2", "Fref/Set Agree 2", +400.0
"Frequency Detection 3," or "Frequency
Detection 4".
L4-04 | Speed Agreement Parameter L4-03 sets the level while parameter | 000 | 20 | |\ | A | 490 |
Detection Width (+/-) | 1404 sets the hysteresis for the Speed 200 | Hz
Detection Output Function.
Sets operation when the frequency reference is
lost (reference drops 90% or more of within
Frequency Reference | 400 ms).
L4-05 | Loss Detection 0: Stop - Drive will stop. 0,1 0 |A[{A|A| 49D | —
Selection 1: Run at L4-06 PrevRef - Drive will run at the
percentage set in L4-06 of the frequency
reference before loss.
Sets the frequency reference when a reference
L4-06 ztr ?;er‘;}:c};el‘fz;:me loss was detected and L4-05 = 1. Reference ?i?otg 83’ 0 AlA[A| 4C2 | —
will be: Fref = Fref at time of loss L4-06. ’ °
Frequency Detection | 0: No detection during baseblock. o
L4-07 Conditions 1: Detection always enabled. Otol 0 |A|A|A|470H
358 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual




B.2 Parameter Table

No.

Name

Description

Range

Def.

Addr.
P| Hex

LS5: Fault Reset

LS5 parameters to configure Automatic Restart after fault.

L5-01

Number of Auto
Restart Attempts

Sets the counter for the number of times the
drive attempts to restart when the following
faults occur: GF, LF, OC, OV, PF, PUF, RH,
RR, OL1, OL2, OL3, OL4, UVI. If the drive
faults after an auto restart attempt, the counter
is incremented.

When the drive operates without fault for 10
minutes, the counter will be reset.

0to 10

A| 49E

L5-02

Auto Restart
Operation Selection

Sets fault contact activation during automatic
restart attempts.

0: Fault output (H2-00 = E) not active.

1: Fault output (H2-00 = E) active during
restart attempt.

0,1

A| 49F

L5-04

Fault Reset Interval
Time

Sets the amount of time to wait between
performing fault restarts. Enabled when L5-05
issetto 1.

0.5to
600.0 s

10.0

L5-05

Fault Reset Operation
Selection

Selects the method of incrementing the restart
counter.

0: Continuously attempt to restart and
increment counter after successful restart (like
Varispeed VS616-F7/G7)

1: Attempt to restart with the interval time set
in L5-04. Every trial increments the counter.
(like Varispeed VS606-V7)

Oto1

A| 467
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No.

Name

Description

Range

Def.

Addr.
Hex

L6: Overtorque Detection

Use L6 parameters to configure overtorque detection.

L6-01

Torque Detection
Selection 1

Selects the overtorque/undertorque operation.
overtorque and undertorque are determined by
the settings in parameters L6-02 and L6-03.
The multi-function output settings (H2-0OO =
B and 17) are also active if programmed.

0: Disabled

1: OL3 at Speed Agree - Alarm (overtorque
detection only active during Speed Agree and
operation continues after detection).

2: OL3 at RUN - Alarm (overtorque detection
is always active and operation continues after
detection).

3: OL3 at Speed Agree - Fault (overtorque
detection only active during Speed Agree and
drive output will shut down on an OL3 fault).
4: OL3 at RUN - Fault (overtorque detection is
always active and drive output will shut down
on an OL3 fault).

5: UL3 at Speed Agree - Alarm (undertorque
detection is only active during Speed Agree
and operation continues after detection).

6: UL3 at RUN - Alarm (undertorque detection
is always active and operation continues after
detection).

7: UL3 at Speed Agree - Fault (undertorque
detection only active during Speed Agree and
drive output will shut down on an OL3 fault).
8: UL3 at RUN - Fault (undertorque detection
is always active and drive output will shut
down on an OL3 fault).

0Oto8

4A1

L6-02

Torque Detection
Level 1

Sets the overtorque/undertorque detection
level. 100% is equal to the motor rated current
in V/f control and the motor rated torque in
Open Loop Vector control.

0to 300

4A2

L6-03

Torque Detection
Time 1

Sets the length of time an overtorque/
undertorque condition must exist before
Torque Detection 1 is triggered.

0.0 to
10.0

4A3
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No.

Name

Description

Range

Def.

Addr.
P| Hex

L6-04

Torque Detection
Selection 2

Sets the response to an overtorque/undertorque
condition. overtorque and undertorque are
determined by the settings in parameters L6-05
and L6-06. The multi-function output settings
(H2-O0O = 18 and 19).

0: Disabled

1: OL4 at Speed Agree - Alarm (overtorque
Detection only active during Speed Agree and
Operation continues after detection).

2: OL4 at RUN - Alarm (overtorque Detection
is always active and operation continues after
detection).

3: OL4 at Speed Agree - Fault (overtorque
Detection only active during Speed Agree and
drive output will shut down on an OL4 fault).
4: OL4 at RUN - Fault (overtorque Detection
is always active and drive output will shut
down on an OL4 fault).

5: UL4 at Speed Agree - Alarm (undertorque
Detection is only active during Speed Agree
and operation continues after detection).

6: UL4 at RUN - Alarm (undertorque
Detection is always active and operation
continues after detection).

7: UL4 at Speed Agree - Fault (undertorque
Detection only active during Speed Agree and
drive output will shut down on an OL4 fault).
8: UL4 at RUN - Fault (undertorque Detection
is always active and drive output will shut
down on an OL4 fault).

0to8

Al 4A4

Parameter List

L6-05

Torque Detection
Level 2

Sets the overtorque/undertorque detection
level. 100% is equal to the motor rated current
in V/f control and the motor rated torque in
Open Loop Vector control.

0 to 300

150
%

Al 4AS

L6-06

Torque Detection
Time 2

Sets the length of time an overtorque/
undertorque condition must exist before torque
detection 2 is recognized by the drive.

0.0to
10.0

Al 4A6
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No.

Name

Description

Range

Def.

Addr.
Hex

L6-08

Mechanical
Weakening (OLS)
Detection Operation

This function can detect an over/undertorque in
a certain speed range as a result of machine
fatigue. It is triggered by a certain operation
time and uses the OL1 detection settings (L6~
01 to L6-03)

0: Mechanical Weakening Detection disabled.
1: Continue running if the speed (signed) is
greater than L6-09 (alarm only).

2: Continue running if the speed (not signed) is
greater than L6-09 (alarm only).

3: Interrupt drive output when the motor speed
(signed) is greater than L6-09 (protection
operation).

4: Interrupt drive output when the motor speed
(not signed) is greater than L6-09 (protection
operation).

5: Continue running if the speed (signed) is
less than L6-09 (alarm only).

6: Continue running if the speed (not signed) is
less than L6-09 (alarm only).

7: Interrupt drive output when the motor speed
(signed) is less than L6-09 (protection
operation).

8: Interrupt drive output when the motor speed
(not signed) is less than L6-09 (protection
operation).

0Oto8

468

L6-09

Mechanical
Weakening Detection
Speed Level

* Sets the speed that triggers mechanical
weakening detection.

* When L6-08 is set for an unsigned value, the
absolute value is used even if the setting is
negative.

-110.0
to
+110.0

469

L6-10

Mechanical
Weakening Detection
Time

Sets the time a mechanical weakening has to be
detected before an Alarm/Fault is triggered.

0.0 to
10.0s

46A

Lo6-11

Mechanical
Weakening Detection
Start Time

Sets the operation time (U1-04) that has to be
passed before Mechanical weakening detection
is active.

0 to
65535

46B
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Control
Mode
No. Name Description Range | Def. 0| . |Addr.|Pg.
\4/ L|P| Hex
v, M
L7: Torque Limit
Use L7 parameters to configure the torque limit function.
. . .| Sets the torque limit value as a percentage of 200 _ o
L7-01 | Forward Torque Limit the motor rated torque. Four individual 010 300 % A an7
quadrants can be set. 200
L7-02 | Reverse Torque Limit 0to 300| 7 A|-| 4A8 | —
output torque %
: positive torque
17-03 | ForwardRegenerative L7-01 0t0300| 220 |- |A|-| 449 | —
Torque Limit L7-04 motor %
regeneratior r/min
) REV _ FWD
L7-04 Reverse Regeneratlve egeneration 0 10 300 200 NEV -
Torque Limit L7-03 %
L7-02 )
negative torque
Torque Limit Integral | Sets the integral time constant for the torque Sto 200 _
L7-06 | Time Constant Jimit. 10000 | ms |~ |7 YAC |
Selects the method of torque limit control
during accel/decel.
0: Proportional Control (change to integral
controls at fixed speeds). Use this setting when
Torque Limit Control | acceleration to the desired speed has priority
L7-07 | Method Selection over torque limitation. 0,1 0 [-[|A]-]| 4C9 | —
during Accel/Decel 1: Integral Control. Use this setting if the
torque limitation has priority.
When torque limit is applied to the motor,
accel/decel time may increase and motor speed
may not meet the speed reference.
L8: Hardware Protection
Use L8 parameters to configure hardware protection functions.
Selects the Braking resistor when using a 3%
Internal Dynamic duty cycle heatsink mounted Yaskawa braking
Braking Resistor resistor. This parameter does not enable or
L8-01 Protection Selection | disable the braking transistor of the drive. 0.1 O JA|A|A| 4AD | —
(ERF type) 0: Resistor overheat protection disabled
1: Resistor overheat protection enabled
When the heatsink temperature exceeds the
L8-02 Overheat Alarm value set in this parameter, an Overheat Alarm S0to <12>|A|A|A| 4AE | —
Level . 130
(OH) will occur.
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No.

Name

Description

Range

Def.

Addr.
Hex

Pg.

L8-03

Overheat Pre-Alarm
Operation Selection

Sets the drive operation when an overheat
alarm OH is detected.

0: Ramp to Stop using the active decel time.
1: Coast to Stop.

2: Fast-stop using the time set in C1-09.

3: Alarm Only. Drive continues running, but
displays an alarm.

4: Reduced Speed Operation. Drive continues
to run with reduced frequency reference as
specified in L8-19.

Settings 0 through 2 trigger a fault relay if the
heatsink becomes too hot.

Oto4

4AF

L8-05

Input Phase Loss
Protection Selection

Selects the detection of input current phase
loss, power supply voltage imbalance, or main
circuit electrolytic capacitor deterioration.

0: Disabled

1: Enabled

0,1

<56>

4Bl

L8-07

Output Phase Loss
Protection

Selects the output phase loss detection.

0: Disabled

1: Enabled (triggered by a single phase loss).
2: Enabled (triggered when two phases are
lost).Output phase loss is detected when
operating with less than 5% of the drive rated
current. Detection can mistakenly occur if the
motor is too small relative to the drive capacity
rating (this parameter should be disabled in
such cases).

0to2

4B3

L8-09

Output Ground Fault
Detection Selection

Selects the output ground fault detection.
0: Disabled
1: Enabled

0,1

<]2>

4BS5

L8-10

Heatsink Cooling Fan
Operation Selection

Controls the heatsink cooling fan operation.
0: Fan On-Run Mode - Fan will operate only
when the drive is running and for L8-11
seconds after stop.

1: Fan always on - Cooling fan operates
whenever the drive is powered up.

0,1

4B6

L8-11

Heatsink Cooling Fan
Operation Delay
Time

This parameter sets the delay time for the
cooling fan to shut off after the run command
is removed when L8-10 = 0.

0to 300

4B7

L8-12

Ambient Temperature
Setting

Used to input the ambient temperature. This
value adjusts the drives OL2 detection level.

-10to
50

4B8
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Control
Mode
No. Name Description Range | Def. 0| . |Addr.|Pg.
\4/ L|P| Hex
v, M
Sets the OL2 characteristics at output
OL2 Characteristics | frequencies below 6 Hz.
L8-15 | Selection at Low 0: No OL2 level reduction below 6Hz. 0,1 1 |A[A|A| 4BB | —
Speeds 1: OL2 level is reduced linearly below 6 Hz. It
is halved at 0 Hz.
Selects the software current limit function.
L8-18 | Soft CLA Selection | LYPically no adjustment s required. o1 | 1 |a|al-|4BE|—
0: Disabled ’
1: Enabled
Frequency Reduction Specifies the frequency reference reduction 0.1to
L8-19 E:etiflzzzg OH gain at overheat prealarm when L8-03 = 4. 1.0 08 JAIAIA| 4BF | —
Selects the detection of unbalanced output
currents caused by faulty devices in the output
L8-29 g:{; i’t‘ltog’(‘f';‘:l;;me circuit. Otol | 1 |-|-|A|4DF |—
0: Disabled
1: Enabled
Selects the installation type:
Side-by-Side 0: Standard installation of Open Chassis drive <2
L8-35 Selecti}fl)n 1: Side-by-Side installation with top cover 0to2 <255 A|A|A|4ECH| —
removed
2: Standard Installation of NEMA Type 1 drive
Provides protection to the IGBTs by reducing w
Carrier Frequenc the carrier frequency at low speeds. ]
L8-38 | o on Y| 0: Disabled 0t02 | 0 |A|A|A]| 4EF |—| &
1: Enabled below 6Hz g
2: Enabled for the whole speed range S
Sets the time for that the drive continues &
running with reduced carrier frequency after
Carrier Frequency | the carrier reduction condition has gone (see | 0.00 to ﬂ
L8-40 | Reduction Time | also L8-38). 200 |00|A]A|A| 4F1
A setting of 0.00 s disables the carrier
frequency reduction time.
Configures an alarm when the output current
Current Alarm exceeds 150% of the drive rated current.
L8411 Selection 0: Alarm disabled. 0.1 O JA|AA| 4F2 | —
1: Alarm enabled (alsarm is output).

<1> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02
=2-OLV control.
<2> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02
= 0-V/f Control.
<7> Default setting value is 120% when C6-01 is set to 1 (ND) and 150% when C6-01 is set to 0 (HD).

<9> Default setting value is dependent on parameter E1-01, Input Voltage Setting.
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<12> Default setting value is dependent on parameter 02-04, Drive/kVA Selection.

<14> Default setting value is dependent on parameter 02-09, Initialization Spec. Selection.

<15> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02
=5-PM OLV Control.

<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.

<25> Parameter setting value is not reset to the default value during drive initializaion, A1-03 = 1110, 2220, 3330.

<29> Setting value 2 is not available A1-02 = 5-PM OLV Control. When enabled, the drive stops acceleratmg when it
exceeds the value of L3-02, Stall Prevention Level. The drive decelerates after 100 ms and begins accelerating
again after restoring the current level.

<31> Use caution when working with regenerative loads as motor speed can exceed the frequency reference during
overvoltage suppression function operation. Set to "Disable" when motor speed needs to accurately match the
frequency reference, and also when using a braking resistor. An OV fault may still occur even when this function
is enabled if there is a sudden increase in the regenerative load.

<50> The setting range depends on the control mode set in A1-02. For PM OLV Control the setting range is 0 to 2.

<51> Parameter value is changed if E2-11 is manually changed or changed by Auto-Tuning.

<56> The default value is 0 for all 200 V Single-Phase drives.

<57> Default setting value is dependent on parameter 02-04, Drive/kVA Selection and C6-01, Drive Duty Selection.

€ n: Advanced Performance Set-Up

The n parameters are used to adjust more advanced performance characteristics such as
hunting prevention, speed feedback detection, high-slip braking and R1 online tuning.

Control
Mode
No. Name Description Range |Def.| To] _ |Addr.|Pg.
\g L IF;I Hex
Vv
nl: Hunting Prevention
Use nl parameters to configure hunting prevention operation.
If the motor vibrates while lightly loaded,
Hunting Prevention may reduce the vibration.
Hunting Prevention | 0: Disabled
01| g tection 1: Enabled 0.1 LA 380 | —
When quick response is needed disable
Hunting Prevention.
Sets the gain for the Hunting Prevention
Function.
Hunting Prevention If the 11_1010}' vibrates whllg lightly loadgd and 0.00 to
nl-02 . . nl-01 =1, increase the gain by 0.1 until 1.00|A|[—-|—| 581 | —
Gain Setting o 2.50
vibration ceases.
If the motor stalls while n1-01 = 1, decrease
the gain by 0.1 until the stalling ceases.
n1-03 Huntmg Prevention Sets the' time constant used for hunting 0 t0 500 <12 alol-] ss2 | —
Time Constant prevention. >
. . Sets the gain used for Hunting Prevention.
ni-05 | Hunting Prevention | yn % 0 the gain n1-02 is used for 0.00t0 5 ho[a|-|-| 530 | —
Gain while in Reverse o S 2.50
operation in reverse direction.
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Control
Mode
No. Name Description Range |Def. 0| . |Addr.|Pg.
\4/ L|P| Hex
v, M
n2: Speed Feedback Detection Control Function
Use n2 parameters to configure the Speed Feedback Detection Control function operation.
Sets the internal speed feedback detection 0.00 to 100l =1al=| 584 | —
control gain in the automatic frequency 10.00 |
Speed Feedback regulator (AFR).
n2-01 | Detection Control This parameter does not typically require . . .
(AFR) Gain adjustment. Adjust this parameter as follows: Adjust the setting by 0.05 units at a
If hunting occurs, increase the set value. time, while checking the response.
If response is low, decrease the set value.
Speed Feedback 0to | 50
n2-02 | Detection Control Sets the AFR time constant 1. 2000 | ms |~ Al-| 585 | —
(AFR) Time Constant
Speed Feedback Sets the AFR time constant 2. Increase the
12-03 Detection Control setting if overvoltage occurs during sudden Oto | 750 _ Al ss6 | —
(AFR) Time Constant | load changes or the speed overshoots during 2000 | ms
2 fast acceleration.
n3: High-Slip Braking
Use n3 parameters to configure the high-slip braking function.
Sets the output frequency reduction step width
High-Slip Braking when the drive stops the motor using high-slip
n3-01 | Deceleration braking (HSB). 1t020 | 5% |A|—-|-| 588 | —
Frequency Width If Overvoltage (OV) faults occur during HSB,
this parameter may need to be increased.
Sets the current limit during HSB. Higher
03-02 High-Slip Braking n3-02 settings will shorten motor stopping 100 to | 150 Al-l-] s89 | —
Current Limit times but increase the motor current, and 200 | %
therefore motor heating.
Sets the time the drive will run with minimum
. . . frequency (E1-09) at the end of deceleration.
n3-03 ngh_Sh.p Braking If this time is set too low, the machine inertia 0.0t 1.0s|A|—|—| 58A | —
Dwell Time at Stop . 10.0
can cause the motor to rotate slightly after
HSB completion.
Sets the time required for an HSB overload
. . . fault (OL7) to occur when the drive output
n3-04 High-Slip Brakmg frequency does not change during an HSB 30to 40s|A|-|-| 58B | —
Overload Time . f . 1200
stop. This parameter does not typically require
adjustment.
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Control
Mode
No. Name Description Range [Def.| To] . |[Addr.|Pg.
\4/ L|P | Hex
vM
Applies a gain to the V/f pattern during
deceleration (L3-04=4). Returns to normal
Overexcitation values after ramp to stop or at re-acceleration. | 1.00 to _
n3-13 Deceleration Gain To improve the braking power of 1.40 1101A1A 3=
overexcitation, increase the gain by 1.25 to
1.30.
High-Slip If overcurrent or overload occur during
n3-21 | Suppression Current hlgh-shp} deceleration, reduce the high-slip 0 1o 150 1000 Alal=l 579 | =
Level suppression current level. Set as a percentage %
of the drive rated current.
Overexcitation 0: Disabled
n3-23 1: Enabled only when rotating forward 0Oto2 | 0 |A[A]|- —

Operation Selection 2: Enabled only when in reverse

n6: Online Tuning of Resistance between Motor Lines
Use n6 parameters to adjust the motor line-to-line resistance while the drive is online.

Tunes the line-to-line motor resistance
continuously during operation.

0: Disabled

1: Enabled

Line-to-Line Motor
n6-01 | Resistance Online
Tuning

0,1 I |—|A|-]| 570 | —

n8: Permanent Magnet (PM) Motor Control
Use n8 parameters to control the PM motor control.

Sets the gain for internal speed feedback

Speed Feedback detection control. This parameter does not 00 to

n8-45 | Detection Control typically require adjustment. ; 0.8 |—|—|A| 538 | —
. . A . 10.0

Gain Increase this setting if hunting occurs.

Decrease to lower the response.

Sets the time constant to make the pull-in
current and actual current value agree.

Decrease the value if the motor begins to 0.0 to
oscillate. 100.0 s
Increase the value if it takes too long for the
current reference to equal the output current.

Pull-In Current
n8-47 | Compensation Time
Constant

Defines the amount of current provided to the
motor during no load operation at a constant
speed. 20 to
Set as a percentage of the motor rated current. | 200%
Increase this setting when hunting occurs while
running at a constant speed.

n8-48 | Pull-In Current 30%|—-[—|A| 53B | —

Sets the amount of d-axis current when using | -200.0

n8-49 | Load Current Energy Saving control. 10 0.0%

0% |- |- |A| 53C | —
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No.

Name

Description

Range

Def.

Addr.
Hex

Pg.

n8-51

Acceleration Pull-In
Current

Sets the pull-in current during acceleration as a
percentage of the motor rated current (E5-03).
Set to a high value when more starting torque
is needed.

0 to
200%

50%

n8-54

Voltage Error
Compensation Time
Constant

Sets the time constant for voltage error

compesation. Adjust the value when

« hunting occurs at low speed.

* hunting occurs with sudden load changes.
Increase in steps of 0.1 or disable the
compensation by setting n8-45 to 0.

« oscillations occur ar start. Increase the value
in steps of 0.1.

0.00 to
10.00 s

1.00|

56D

n8-55

Load Inertia

Sets the ratio between motor and machine
inertia.

0: less than 1:10.

1: between 1:10 to 1:30.

2: between 1:30 to 1:50.

3: higher than 1:50.

0to3

56E

n8-62
<24>

Output Voltage Limit

Sets the limit for the output voltage.
Adjustment is normally needed only if the
input voltage is below the n8-62 set value. In
this case set n8-62 to the input voltage.

0.0to
230.0

200
Vac

57D

<12> Default setting value is dependent on parameter 02-04, Drive/kVA Selection.
<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
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€ o: Operator Related Parameters

o parameters are used to set up the LED digital operator displays.

No. Name Description Range |Def. o p Addr.|Pg.
Hex

ol: Display Settings
Use ol parameters to configure the digital operator display.

Selects which monitor will be displayed in the | 104 to 106 lalalal so0 | —

operation menu upon power-up when 621
01-01 | Drive Mode Unit 01-02 = 5. The monitor parameter number is
<22> | Monitor Selection entered into the spaces provided: UO-0O0. Set to U1-06 as a default
For example, set “403” to display monitor (Output Voltage Reference). |

parameter U4-03.

Selects the monitor to display upon power-up.

pron | Usrbontar | s reeney Rt U0

<225 ISJelectlon After Power 3: Output Frequency (U1-02) 1to5 1 |A[A]A| 501 | —
p 4: Output Current (U1-03)

5: User Monitor (set by 01-01)

Sets the units to display the frequency
reference and output frequency.

Digital Operator 0: Hz
01-03 Display Selection 1: % (100% = E1-04) 0to3 | 0 [A[A]A| 502 | —
2: r/min (enter the number of motor poles into
E2-04/E4-04/E5-04)
3: User defined by parameters 01-10 and 01-11
Frequency Reference | These settings define the display values when Lo
01-10 | Setting and User-Set | 01-03 is set to 3. 60000 <I>|A|A|A| 520 | —
Display 01-10 sets display values when operating at the
maximum output frequency.
ol-11 sets the position of the decimal
positions.
OoOo0O00d
Frequency Reference
ol-11 | Setting / Decimal L01-10: Sets the first five 0to3 | <II>|A|A|A| 521 | —
Display digits of the value,
disregarding the
decimal point.

01-11: Sets the number
of digits past the
decimal point
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Control
Mode
No. Name Description Range | Def. 0| . |Addr.|Pg.
\4/ L|P| Hex
v, M
02: Operator Keypad Functions
Use 02 parameters to configure LED digital operator key functions.
LOCAL/REMOTE gléﬁlgz{glizbles the digital operator LOCAL/
02-01 | Key Function . Y- 0,1 1 |A|A|A]| 505
Selecti 0: Disabled
clection 1: Enabled
Enables/Disables the operator panel STOP key
. when the drive is operated form external
02-02 STOPAKey Function sources (not operator). 0,1 1 |A|A|A]| 506
Selection -
0: Disabled
1: Enabled
Allows storing of parameter settings as a User
Initialization Selection (value 1110 for A1-03).
The value returns to 0 after entering 1 or 2.
User Parameter 0: No Change
02:03 | Default Value 1: Set Defaults - Saves current parameter 0to2 | 0 JAJAIA} 507 | —
settings as user initialization.
2: Clear All - Clears the currently saved user
initialization.
Sets the kVA of the drive.
02-04 | Drive/kVA Selection | LS parameter only needs to be set when 0to FF | <i2>|A|A|A| 508
installing a new control board. Do not change
for other reason.
Selects if the ENTER key must be pressed
when inputting the frequency reference by the
operator keypad.
Frequency Reference |
02-05 | Setting Method 0: Data/Enter key must be pressed to enter a 0.1 o lalalal s09 | —
Selection frequency reference.
1: Data/Enter key is not required. The
frequency reference is adjusted by the “up” and
“down” arrow keys.
. . Sets drive action when the digital operator is
Operation Selection . : -
when Digital removed in Local mode or with b1-02 = 0.
02-06 Operator is 0: The drive will continue operation 0,1 0 |[A|A|A| 50A
P 1: The drive will trigger a fault (OPR) and the
Disconnected .
motor will coast to stop
Motor Direction at (1) EO;X:S
02-07 | Power Up when h ires th . . Oto1 0 [A|A|A| 527
Using Operator T is parameter requires that drive operation be
assigned to the digital operator.
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No. Name Description Range | Def. o p Addr.|Pg.
Hex

04: Maintenance Period
Use 04 parameters to perform maintenance.

Accumulated . .
. . Sets the starting value for the cumulative 0to
04-01 Ope.ratlon Time operation time of the drive in units of 10h. 9999 0 |A|AA| S0B | —
Setting
Sets this parameter to log the cumulative
Accumulated operation time (U4-01).
04-02 | Operation Time 0: Logs power-on time 0to I 0 [A|A]|A]| 50C | —
Selection 1: Logs operation time when the drive output is
active (output operation time).
Cooling Fan . Lo
04-03 | Operation Time Used to resets the Cooling Fan operation time | 0 to o |alalal sor | —
. counter U1-04. 9999
Setting
Capacitor Resets the capacitor maintenance time monitor

04-05 0to 150{ 0% (A|A|A| 51D | —

Maintenance Setting | U4-05.

Inrush Prevention

04-07 | Relay Maintenance Resets the Inrush Prevention Relay

0, J—
Maintenance monitor U4-06. 010 1501 0% | A|AJA] 523

Setting
IGBT Maintenance Resets the counter that logs the IGBTs usage 5 o
04-09 Setting time. Refer to U4-07 (IGBT Maintenance). 010 1501 0% | A|AJA| 525
Selects if U2-o00 (Fault Trace) , U3-oo (Fault
s History) monitors are reset at drive
od-11 | 92 U nttalize  iniiaization. 0wl | 0 |A|a|a] s10 | —
clection 0: Saves the fault monitor data
1: Resets the fault monitor data
Selects if U4-10 and U4-11 (kWh monitor) are
od-12 kWh Monitor reset at drive initialization. 0to 1 o lalalal s12 | —

Initialize Selection 0: Saves the U4-10 and U4-11 monitor data.
1: Resets the U4-10 and U4-11 monitor data.

Selects if the Run command counter (U4-02) is
Number of Run reset at drive initialization.

04-13 | Commands Initialize v “ . Otol 0 [A[A[A]| 528 | —
Selection 0: Saves the number of Run commands

1: Resets the number of Run commands

<9> Default setting value is dependent on parameter E1-01, Input Voltage Setting.

<11> Default setting value is dependent on parameter 01-03, Digital Operator Display Selection.
<12> Default setting value is dependent on parameter 02-04, Drive/kVA Selection.

<22> Parameter can be changed during run.
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9 r: DWEZ Parameters

Control
Mode
No. Name Description Range (Def. v/ E p Iﬁledxr Pg.
f v M
r1-01 PD;ZtﬁlZetS f?]}i;tli)oe:) Parameter 1 for connecting DWEZ (upper). Fl?Ft;H 0 [—-|A|A]| 1840 | —
r1-02 E;anzet(ejrmlnzgai:) Parameter 1 for connecting DWEZ (lower). FlgthH 0 |-|A|A| 1841 | —
r1-03 l]’Da\Zil:nZe tS rmznzicr:ll)i?) Parameter 2 for connecting DWEZ (upper). Fl?Ft]?H 0 [—|A|A]| 1842 | —
r1-04 ll’)a\;iifnze tS fgn('lsgs;?) Parameter 2 for connecting DWEZ (lower). FI?I;SH 0 |-|A|A| 1843 | —
r1-05 E;:;ize t(e: fgn(:;t;::) Parameter 3 for connecting DWEZ (upper). FlgFt]?H 0 |-|A|A| 1844 | —
r1-06 PD;anZe t(e: :gﬁga‘;}) Parameter 3 for connecting DWEZ (lower). Fl(:)Ftl(;H 0 [—|A|A]| 1845 | —
r1-07 PD;?;Enze tS rozn(i;t;‘;:) Parameter 4 for connecting DWEZ (upper). FFOFt;H 0 |-|A|A| 1846 | —
r1-08 []?;lerznze t(e: rozrz?gggrl) Parameter 4 for connecting DWEZ (lower). FIE‘)Ftl?H 0 |-|A|A| 1847 | —
r1-09 Ezg‘nze t(e: :2?3?;2?) Parameter 5 for connecting DWEZ (upper). H?thH 0 |-|A|A| 1848 | —
rl-10 ll’)a\;iifnze tS :211('13532?) Parameter 5 for connecting DWEZ (lower). FI?I;SH 0 |-|A|A| 1849 | —
rl-11 l?;:;ize t(e: fgn(:;t;::) Parameter 6 for connecting DWEZ (upper). FlgFt]?H 0 |-|A|A|184A| —
rl-12 PD;:;]rznZe t(e: :2“533‘;1) Parameter 6 for connecting DWEZ (lower). Fl(:)Ftl(;H 0 [-|AlA ISI_A;B —
rl-13 PD;?;Enze t(e: :‘;‘}i;t:;) Parameter 7 for connecting DWEZ (upper). FFOFt;H 0 |-|A|A|184C | —
rl-14 EX]EIZ&S:I;I}TSS/Z?) Parameter 7 for connecting DWEZ (lower). FIE‘)Ftl?H 0 |-|A|A|184D | —
rl-15 l]’)a\:gl:nze tS rogrzicpt:)irrl) Parameter 8 for connecting DWEZ (upper). Fl?Ft]?H 0 [—|A|A]|184E | —
rl-16 I?a\lfnze tS :gn('lsgsg:) Parameter 8 for connecting DWEZ (lower). FI?Ft]?H 0 |-|A|A| 184F | —
rl-17 E;:;ﬁi t(e: fg?:;t;::) Parameter 9 for connecting DWEZ (upper). FIE‘)I;]?H 0 |-|A|A| 1850 | —
rl-18 PD;:;ﬁqu t(e: :g??gt:;l) Parameter 9 for connecting DWEZ (lower). Fl(:)Ftl?H 0 [-|A|A]| 1851 | —
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Control
Mode
No. Name Description Range |Def. v/ (|:_) A':iet:(r. Pg.
flv
rl-19 E;:Zi}rgnzet(e: f?ge(({‘;;(;;r) Parameter 10 for connecting DWEZ (upper). FI?]:]?H 0 |-|A 1852 | —
rl-20 ;)Xi}rgnze t(e: :Tge((;(t)i\?vr;r) Parameter 10 for connecting DWEZ (lower). FI?Ftl(")H 0 [-]|A 1853 | —
rl-21 PD;Z:;:nZe tS :T];e(‘i:[i)([;];r) Parameter 11 for connecting DWEZ (upper). FI?Ftl(")H 0 [-]A 1854 | —
rl-22 ]P)a\xlr:‘nze tgfrll?eg(t)i;)/r;r) Parameter 11 for connecting DWEZ (lower). FI?Ftl(T)H 0 [-]A 1855 | —
rl-23 E;:ljnze tg f?giﬂ;(;r;r) Parameter 12 for connecting DWEZ (upper). Flg)]-‘tl(T)H 0 [—-]A 1856 | —
rl-24 PD::)r\;lrznZet(e: f?ge(?g‘(:,lér) Parameter 12 for connecting DWEZ (lower). FIE‘)thH 0 |-|A 1857 | —
rl-25 ]E)e:x}ranzet(e: f?;e((:;;(;ér) Parameter 13 for connecting DWEZ (upper). FIE‘JFt]?H 0 |-|A 1858 | —
r1-26 E;Nra]x f;f‘l‘ge(clf)‘fv‘;r) Parameter 13 for connecting DWEZ (lower). FgFt;’H 0 |-|ala] 1859 | —
rl-27 PD;lya]Sni tS:TZe(‘i:;(;Zr) Parameter 14 for connecting DWEZ (upper). FI?Ftl(")H 0 [-]A 185A | —
rl-28 ]P)a\gr:‘nze tgfrllzeg:)igr;r) Parameter 14 for connecting DWEZ (lower). FI?Ft;H 0 [-]A 185B | —
r1-29 EanZe tgr‘“l“s‘e(fl‘;‘;‘;r) Parameter 15 for connecting DWEZ (upper). H?F‘;H 0 [-|ala]1ssc|—
r1-30 PD::)r\;lrznZet(e: ;)?ge(?g‘(:,lér) Parameter 15 for connecting DWEZ (lower). FIE‘)thH 0 |-|A 185D | —
rl-31 ]?e:x}ranzet(e: :)Tge((:;;;;r) Parameter 16 for connecting DWEZ (upper). FIE‘J]-‘t](-EH 0 |-|A 185E | —
r1-32 PD;Nm]iigf‘l‘ge(clgfv‘;r) Parameter 16 for connecting DWEZ (lower). F}?Ft;H 0 |-|a|a|185F | —
rl-33 PDX{::nZe tS:T];e(‘i:;(;;r) Parameter 17 for connecting DWEZ (upper). FI?Ftl(:)H 0 [-]A 1860 | —
rl-34 Exﬁgﬁ?giﬁg&zr) Parameter 17 for connecting DWEZ (lower). FI?Ftl(T)H 0 [—-]A 1861 | —
rl-35 }?x?nze t(e: ro?ge(flt;;l;r) Parameter 18 for connecting DWEZ (upper). FIE‘)]-‘tl(T)H 0 [-|A 1862 | —
rl-36 ]?z:)r\z/:rznze t(e: f?;iclg\?,l;r) Parameter 18 for connecting DWEZ (lower). FIE‘)]:]?H 0 [—]|A 1863 | —
rl-37 E;anze[(e: :T;e((:;;;;r) Parameter 19 for connecting DWEZ (upper). FI?]:]?H 0 [—-]|A 1864 | —
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Control
Mode
No. Name Description Range |Def. 0| . |Addr.|Pg.
\4/ L|P| Hex
vM
DWEZ Connection . 0 to
rl-38 Parameter 19 (lower) Parameter 19 for connecting DWEZ (lower). FFFFH 0 |—-|A|A| 1865 | —
DWEZ Connection . 0 to
r1-39 Parameter 20 (upper) Parameter 20 for connecting DWEZ (upper). FFFFH 0 [-|A|A]| 1866 | —
DWEZ Connection . 0to
r1-40 Parameter 20 (lower) Parameter 20 for connecting DWEZ (lower). FFFFH 0 [-|A[A]| 1867 | —
€ T: Motor Tuning
Enter data into the following parameters to tune the motor and drive for optimal
performance
Control
Mode
No. Name Description Range | Def. o/ . |Addr.|Pg.
\4/ L|P| Hex
vM
Selects which set of motor parameters are used and
set during Auto-Tuning. If Motor 2 selection
Motor (H1-0O0 = 16) is not selected, this parameter will
T1-00 Selection 1/2 not be displayed. 1,2 1 AlA|-| 700 | —
1: 1st Motor - E1 to E2
2: 2nd Motor - E3 to E4 (this selection is not
displayed if motor 2 has not been selected)
Selects the Auto-Tuning mode. 2o0r3
0: Rotational Auto-Tuning in V/f
Auto-Tuning 2: Stationary Auto-Tuning, Terminal resistance 0.2,3 .0 or2
T1-01 Mode Selecti only, 54> inOLV|A[A|-| 701 | —
ode selection) 3. Rotational Auto-Tuning for V/f control . 2 for
(necessary for Energy Savings and Speed Motor
Estimation type speed search) 2
Sets the motor rated power in kilowatts (kW).
T1-02 Motor Rated Note: If motor power is given in horsepower, 0.00to | 0.40 alal=] 702 | —
Power power in kW can be calculated using the following | 650.00 | kW
formula: kW = HP x 0.746.
T1-03 | Motor Rated . 0.0to | 200.0
<24> | Voltage Sets the motor rated voltage in volts (V). 2555 v AlA|-| 703 | —
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Control
Mode
No. Name Description Range | Def. o/ . |Addr.|Pg.
\4/ L|P| Hex
v, M
10 to
200% of
T1-04 Motor Rated Sets the motor rated current in amperes (A). drive <12> |A|A|-| 704 | —
Current
rated
current
Motor Base . 0.0to | 60.0
T1-05 Frequency Sets the base frequency of the motor in Hertz (Hz). 4000 Hz AlA|-| 705 | —
T1-06 Number of Sets the number of motor poles. 21048 4 |A|A|-| 706 | —
Motor Poles
Motor Base Sets the base speed of the motor in revolutions per [ 0 to 1750 _
TI-07 | gpced minute r/min (RPM). 24000 | pimin | 4|27 707 | —
Provides the iron loss for determining the Energy 14W 1A= (-] 70B | —
Motor Iron Sav1111g CoefIT;lmenht. The vallue setl to E?-IO (mf)tor 0to These values differ
T1-11 Loss iron loss) w _er_1_t e power is cyc ed. If T1-02 is 65535 | depending on the motor
chaflg'ed, an 1n1t1?l value valid for the selected code value and motor
capacity will be shown. parameter settings.

<12> Default setting value is dependent on parameter 02-04, Drive/kVA Selection.

<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.

<54> The available tuning methods dpend on control mode. Select values 2 or 3 in V/f control, 0 or 2 in OLV control,
and 2 for Motor 2 control.

4 U: Monitors

Monitor parameters allow the user to view drive status, fault information, and other
information about drive operation.

Control

Analog Mode
No. Name Description Output  (Unit[ To[ _|Addr.
Level VII'|P| Hex

fly|M

U1l: Operation Status Monitors
Use U1l monitors to display the operation status of the drive.
10 V:Max  [0.01

U1-01 | Frequency Reference | Monitors the frequency frequency Hz AlA[A| 40

0.01
Displays the output voltage. Display units are | 10 V: Max Hz
U1-02| Output Frequency determined by 01-03. frequency <27 AlAlAL 4l
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Control
Analog Mode
No. Name Description Output [Unit[ To]_ |Addr.
Level VI[P | Hex
f vM
. 10 V: Drive |0.01
U1-03 | Output Current Displays the output current. rated current | A A|A[A| 42
Control method set in A1-02. No output
0: V/f without PG )
U1-04 | Control Mode 2: Open Loop Vector (OLV) zlg;la;ble - [A[A[A| 43
5: PM Open Loop Vector (PM) v
. 10V:
U1-05 | Motor Speed D¥splays the motor speeq feedback. Maximum 0.01| Alal a4
Display units are determined by 01-03. Hz
speed
10 V: 200
U1-06 Output Voltage Displays the output voltage. Vrms 0.1 A|A[A]| 45
Reference v
(400 Vrms)
U1-07 | DC Bus Voltage Displays the DC bus voltage. (1;)0;/:\;&)00 Viliv]alalal 46
10V:
Drive
. . . capacity
U1-08 | Output Power Dlspla){s thg output voltage (this value is (W) <27 Alalal 47
determined internally). >
(max. motor
capacity
allowed)
Monitor of internal torque reference value for | 10 V: Motor
U1-09 Torque Reference Open Loop Vector (OLV) control rated torque | | Al-
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Analog Mode
No. Name Description Output  (Unit[ To[ _ |Addr.
Level /'L |P| Hex

Displays the input terminal status.

U1-09=0000000

L 1: FWD run
command
(terminal S1
enabled)

:REV run
command
(terminal S2
enabled)

. Multi-Function
Digital

Input 1 (terminal
S3 enabled) No output
: Multi-Function signal - |A[A|A| 49
Digital ) available

Input 2 (terminal
S4 enabled)

- Multi-Function
Digital

Input 3 (terminal
S5 enabled)

: Multi-Function
igita )
Input 4 (terminal

S6 enabled)

. Multi-Function
Digital .
Input 5 (terminal
S7 enabled)

U1-10 | Input Terminal Status L

Displays the output terminal status.
U1-11=000

1: Multi-Function
Digital Output (fault)
i i - No output
Output Terminal (terminal MA/MB-MC) \
Status 1: Multi-Function Zlvgz:?;ble - |AlA|Al 4A
Digital Output 1
(terminal P1) enabled

Ul-11

1: Multi-Function
Digital Output 2
(terminal P2) enabled
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Control
Analog Mode
No. Name Description Output [Unit[ To]_ |Addr.
Level VI[P | Hex
f vM
Verifies the drive operation status.
U1-12=00000000
“1: During run
1: During
zero-speed
1: During REV
1: During fault
reset No output
U1-12 | Drive Status signal input signal - |A|A|A| 4B
1: During speed available
agree
——1: Drive ready
1: During alarm
detection
1: During fault
detection
Terminal Al Input Displays the analog input A1 input level. 1m0 0.1
U131 Voltage 100% when the input is 10 V 10V:100% g |AJATA | 4E
Terminal A2 Input Displays the analog input A2 input level. 1nno 0.1
ul-14 Voltage 100% when the input is 10 V /20 mA 10°V: 100% % AlA|A| 4F
Displays the output frequency including .
Ul-16 Output Frequency ramp times, S-curves. Units are determined 10°V: Max10.01 AlA|A| 53
after Soft Start frequency Hz
by 01-03.
Displays the parameter number for oPEC]OI | No output
U1-18 | OPE Fault Parameter | or Err (operator error) where the error signal - |A|A]A| 61
occurred. available
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Control
Analog Mode
No. Name Description Output  (Unit[ To[ _ |Addr.
Level VII'|P| Hex
f vM
Displays the contents of a MEMOBUS/
Modbus error.
U1-18=00000000
L 1: CRC error
1: Data length
error
Not used
(normally 0)
UL1o | MEMOBUS Modbus e No output alalal e
- Error Code 1: Parity error signa -
available
1: Overrun error
1: Framing error
1: Timed out
Not used
(normally 0)
U1-24 | Input Pulse Monitor | Displays the Pulse Train input RP frequency. | 32000 7D
No signal
U1-25 | Software No. (Flash) | Yaskawa Flash ID output 4D
available
No signal
U1-26 | Software No. (ROM) | Yaskawa ROM ID output 5B
available
U2: Fault Trace
Use U2 monitor parameters to view fault trace data.
U2-01 | Current Fault Display of the current fault. No signal . - [A[A[A] 80
output avail.
U2-02 | Previous Fault Display of the previous fault. Nosignal 1 1a1Al g1
output avail.
U2-03 Frequepcy Reference Dlsp}ays {he frequency reference at the No signal ) 0.01 Alalal s2
at Previous Fault previous fault. output avail. | Hz
U2-04 Outp_ut Frequency at | Displays the output frequency at the previous | No signal ) 0.01 Alalal s3
Previous Fault fault. output avail. | Hz
U2-05 Outppt Current at Displays the output current at the previous No signal ) Alalal sa
Previous Fault fault. output avail.
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Control
Analog Mode
No. Name Description Output [Unit[ To]_ |Addr.
Level \4/ L|P| Hex
v
U2-06 Motor Speed at Displays the motor speed at the previous No signal 0.01) _ A 85
Previous Fault fault. output avail. | Hz
U2-07 Output Voltage at Displays the output voltage at the previous No signal ) 0.1 Ala 36
Previous Fault fault. output avail. | V
U2-08 DC Bus Voltage at Displays the DC bus voltage at the previous | No signal liviala 87
Previous Fault fault. output avail.
Output Power at Displays the output power at the previous No signal 0.1
Uz-09 Previous Fault fault. output avail. | kW AlA 88
U2-10 Torque Reference at | Displays the torque reference at the previous | No signal 0.1] A 89
Previous Fault fault. output avail. | %
U2-11 Input Terminal Status | Displays the input terminal status at the No signal _|ala SA
at Previous Fault previous fault. Displayed as in U1-10. output avail.
Output Terminal Displays the output status at the previous No signal
U2-12 | Status at Previous fault. Displays the same status displayed in | output - |AA 8B
Fault Ul-11. available
Drive Operation Displays the operation status of the drive at | No signal
U2-13 | Status at Previous the previous fault. Displays the same status | output - |AlA 8C
Fault displayed in U1-12. available
Cumulative Operation | . . Lo No signal
U2-14 | Time at Previous Dlsp}ays the cumulative operation time at the output 1ulala sD
previous fault. X
Fault available
Soft Starter Speed . No signal
U2-15 | Reference at Previous Displays the speefl reference for the soft output 0.01 AlA 7E0
starter at the previous fault. . %
Fault available
U2-16 Motor q-Axis Current | Displays the q-axis current for the motor at | No signal 0.10| _ A 7E]
at Previous Fault the previous fault. output avail. | %
U2-17 Motor d-Axis Current | Displays the d-axis current for the motor at | No signal 0.10| _ A 7E2
at Previous Fault the previous fault. output avail. | %
U3: Fault History
Use U3 parameters to display fault data.
. No signal 90
U3-01 | Most Recent Fault Displays the most recent fault. output avail. | ~ AlA (800)
2nd Most Recent . No signal 91
U3-02 Fault Displays the second most recent fault. output avail. | ~ AlA (801)
. . No signal 92
U3-03 | 3rd Most Recent Fault| Displays the third most recent fault. output avail. | ~ AlA (802)
No signal 93
U3-04 | 4th Most Recent Fault| Displays the fourth most recent fault. output - |AJA (803)
available
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Analog Mode
No. Name Description Output  (Unit[ To[ _ |Addr.
Level VII'|P| Hex
f vV M
No signal
U3-05 | 5th Most Recent Fault| Displays the fifth most recent fault. output - |A[A]A]| 804
available
No signal
U3-06 | 6th Most Recent Fault| Displays the sixth most recent fault. output - |A]JA[A]| 805
available
No signal
U3-07 | 7th Most Recent Fault| Displays the seventh most recent fault. output - [A[A[A]| 806
available
No signal
U3-08 | 8th Most Recent Fault| Displays the eighth most recent fault. output - |AJA[A]| 807
available
No signal
U3-09 | 9th Most Recent Fault| Displays the ninth most recent fault. output - |[A[A[A]| 808
available
No signal
U3-10 10th Most Recent Displays the tenth most recent fault. output - |AJA[A]| 809
Fault ;
available
Cumulative Operation | . . Lo No signal
U3-11 | Time at Most Recent Displays the cumulative operation time at the output 1hilalala 94
most recent fault. . (80A)
Fault available
Cumulative Operation| .. . Lo No signal
U3-12 | Time at 2nd Most Displays the cumulative operation time at the output 1hlalala 95
second most recent fault. . (80B)
Recent Fault available
Cumulative Operation | .. . A No signal
U3-13 | Time at 3rd Most D%splays the cumulative operation time at the output 1hilalala 96
third most recent fault. . (80C)
Recent Fault available
Cumulative Operation | . . A No signal
U3-14 | Time at 4th Most Displays the cumulative operation time at the output 1hlalala 97
fourth most recent fault. ; (80D)
Recent Fault available
Cumulative Operation | . . L No signal
U3-15 | Time at 5th Most Displays the cumulative operation time at the output 1hlalalal soE
fifth most recent fault. ;
Recent Fault available
Cumulative Operation| .. . L No signal
U3-16 | Time at 6th Most D_lsplays the cumulative operation time at the output thlalalal sor
sixth most recent fault. ;
Recent Fault available
Cumulative Operation | . . Lo No signal
U3-17 | Time at 7th Most Displays the cumulative operation time at the output 1hlalalalsioE
seventh most recent fault. -
Recent Fault available
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Analog Mode
No. Name Description Output [Unit[ To]_ |Addr.
Level VI[P | Hex
f v, M
Cumulative Operation | . . Lo No signal
U3-18 | Time at 8th Most Dlsplays the cumulative operation time at the output 1hilalalalsiie
eighth most recent fault. X
Recent Fault available
Cumulative Operation | .. . Lo No signal
U3-19 | Time at 9th Most Dlsplays the cumulative operation time at the output 1hlalalal si2
ninth most recent fault. .
Recent Fault available
Cumulative Operation | . . I No signal
U3-20 | Time at 10th Most Displays the cumulative operation time at the output 1hlalalal si3
tenth most recent fault. X
Recent Fault available
U4: Maintenance Monitors
Use U4 parameters to display drive maintenance information.
Displays the cumulative operation time of the
drive. The value for the cumulative operation
time counter can be set in parameter 04-01.
Accumulated Use parameter 04-02 to determine if the No signal
U4-01 . . operation time should start as soon as the gnat. 1h|A|A|A| 4C
Operation Time . . X output avail.
power is switched on or only while the run
command is present. The maximum number
displayed is 99999, after which the value is
reset to 0.
Displays the number of times the run
Number of Run command is entered. Reset the number of run No signal
U4-02 commands using parameter 04-13. This value gnatl | AlA|A| 76
Commands . . . output avail.
will reset to 0 and start counting again after
reaching 65535.
Displays the cumulative operation time of the
Cooling Fan cooling fan. The default value for the fan No signal
U4-03 g ran operation time is set to parameter 04-03. This gnal. 1H |[A[A|A| 67
Operation Time . K . output avail.
value will reset to 0 and start counting again
after reaching 65535.
. Displays main circuit capacitor usage time in .
U4-05 Capacnor in percent of their expected performance life. No signal . 1% |A|A|A| 7C
Maintenance R . output avail.
Parameter 04-06 resets this monitor.
Displays IGBT usage time as a percent of
expected performance life. One of the multi-
function contact outputs can be set to close
when the value reaches 50% (H2-O0O = 2F), No sienal
U4-07 | IGBT Maintenance triggering an alarm. One of the multi- ou u% avail 1% |A|A|A| 7D7
function contact outputs can be set to close tp :
when the value reaches 90% (H2-OO = 10),
triggering an alarm. Parameter 04-09 resets
this monitor.
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No. Name Description Output  (Unit[ To[ _ |Addr.
Level VII'|P| Hex
f vV M
U4-09 | LED Check nghtAs all sm?gment; of the LED to verify that | No signal ) _lala 3C
the display is working properly. output avail.
U4-10 | kWH, Lower 4 Digits | Monitors the drive output power. The value is kWh(A A 5C
shown as a 9 digit number displayed across
two monitor parameters, U4-10 and U4-11.
Example: No signal
U4-11 | kWH, Upper 5 Digits | 12345678.9 kWh is displayed as: output avail. MW AlAlAl 5D
U4-10: 678.9 kWh h
U4-11: 12345 MWh
Analog monitor: No output signal available.
U4-13 | Peak Hold Current Displays the peak hold current during run. 10'V: Motor 0.01 A|A|A| 7CF
rated current | A
Ud-14 Peak Hold Output Displqys the output frequency when 10 V:Max  [0.01 Alalal 700
Frequency operating at the peak hold current. frequency Hz
100% = OL1
U4-16 Mo'tor Overload 100% = OL1 detection level detection 0.1 A|[A[A| 7D8
Estimate (OL1) %
level
Displays the source for the frequency
reference as XY-nn.
X: indicates which reference is used:
1 =Reference 1 (b1-01)
2 = Reference 2 (b1-15)
Y-nn: indicates the reference source
Frequency Reference 0-01 = Operator (d1-01)
U4-18 Souqrce Sglec ton 1-01 = Analog (terminal A1) A|A|A| 7DA
1-02 = Analog (terminal A2)
2-02 to 17 = Multi-step speed (d1-02 to 17)
3-01 = MEMOBUS/Modbus comm.
4-01 = Option
5-01 = Pulse Input
6-01 = CASE
7-01 = DWEZ
Frequency Reference Displays the frequency reference provided by
U4-19 | from MEMOBUS/ MEMOBUS/Modbus (decimal) A|A|A| 7DB
Modbus Comm.
U4-20 Option Frequency Dlsplays the trequency reference input by an Alalal 7D
Reference option card (decimal).
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Analog Mode
No. Name Description Output [Unit[ To]_ |Addr.
Level \4/ L|P| Hex

Displays the source for the Run command as
XY-nn.
X: Indicates which Run source is used:
1 = Reference 1 (b1-02)
2 = Reference 2 (b1-16)
Y: Input power supply data
0 = Operator
1 = External terminals
2 = Not used
3 = MEMOBUS/Modbus communications
4 = Option
5 =Not used
6=CASE
7=DWEZ
nn: Run command limit status data
Run Command 00: No limit status.
U4-21 ) 01: Run command was left on when stopped A|A|A| 7DD

Source Selection .

in the PRG mode.

02: Run command was left on when
switching from local to remote operation.
03: Waiting for the soft charge bypass
contactor after the power is switched on (UV
or UV flashes after 10 seconds).
04: Waiting for “Run Command Prohibited”
time period to end.
05: Fast-stop (digital input (HI1-OO = 15),
operator)
06: b1-17 (run command given at power-up).
07: During Baseblock while coast to stop
with timer
08: Frequency reference is below minimal
reference during base block
09: Waiting for Enter command

Displays the drive control data set b,
MEMOBUS/Modbus | b &Y Set by
. MEMOBUS/Modbus communications
U4-22 | Communications . . . A[A|A| 7DE
Reference register No. 0001H as a 4 digit hexadecimal

number.

Option Card Displays drive control data set by an option

U4-23 Reference card as a 4 digit hexadecimal number.

A[A|A| 7DF
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No. Name Description Output  (Unit[ To[ _ |Addr.
Level VII'|P| Hex
f vV M
U5: Application Monitor
Use U5 parameters to view application-specific settings.
U5-01 | PID Feedback Displays the PID feedback value in. 0('3] A|A|A| 57
0
Displays the amount of PID input (deviation 0.01
U3-02 | PID Tnput between PID target and feedback). % Alalal 63
U5-03 | PID Output Displays PID control output. 0");)1 A|A|A| 64
0
10V: 100% 001
US5-04 | PID Setpoint Displays the PID setpoint. (max. freq.) 0/ A|A[A]| 65
0
PID differential Displays the 2nd PID feedback value if 0.01
U3-05 feedback differential feedback is used. % AlAIA
. Displays the subtraction value of both
Us-06 PID Adjusted feedback values if differential feedback is 01;01 AlAA
Feedback %
used.
U6: Application Monitor
Use U6 parameters to display drive control information.
10 V: Motor
U6-01 Motor Secondary Displays the value of the motor secondary rated 0.1 Alalal s
Current (Iq) current (Iq). secondary %
current
L Displays the value calculated for the motor 10'V: Motor
Motor Excitation I rated 0.1
U6-02 excitation current (Id) as a percentage of the o, |~ |A[A] 52
Current (1d) . secondary %
motor rated secondary current (Iq).
current
Displays the ASR input value if Simple PGis | 10V: 100% | 0.1 -
U6-03 ASR Input used in V/f control. (max. freq.) | % A
Displays the ASR output value if Simple PG | 10V: 100% | 0.1 -
U6-04 1 ASR Output is used in V/f control. (max. freq.) | % A 3
Output voltage . 10V:200V [ 0.1 ]
U6-05 reference (Vq) Output voltage reference (Vq). (q-axis) (400 V) Vac AlA| 59
Output Voltage . 10V:200V | 0.1 _
U6-06 Reference (Vd) Output voltage reference (Vd). (d-axis) (400 V) Vac A|A| 5A
. Displays the current control (ACR) output of . o, | 01]_ _
U6-07| g-axis ACR Output | ¢ i " otor secondary current (Iq). 10V 100% | o, A oK
. Displays the current control (ACR) output of . o | 0.1]_ _
U6-08 | d-Axis ACR Output | ¢ " otor excitation current (Id). 10V 100% | o A 60
Frequency Reference | Displays the bias value used to adjust the 10 Vi max. | 0.1
U6-20 Bias (Up/Down 2) frequency reference. frequency % AJAIA| TD4
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No. Name Description Output [Unit[ To]_ |Addr.
Level VI[P | Hex
f v, M
U621 Offset Displays the frequency added to the main 10 Vimax. | 0.1 alalal 7ps
Frequency frequency reference. frequency | %
U8: Custom Monitors for DriveWorksEZ
U8 parameters are reserved for DriveWorksEZ
Us-01 | — Reserved for DriveWorksEZ, Monitor 1. - 0[)/0] A|A|A]| 1950
0
Us-02 | — Reserved for DriveWorksEZ, Monitor 2. - 0£1 A|A|A| 1951
0
U8-03 | — Reserved for DriveWorksEZ, Monitor 3. - O(‘,?l AlA|A| 1952
0
U8-04 | — Reserved for DriveWorksEZ, Monitor 4. - 0(‘,;)1 A|A|A]| 1953
0
Us-05 | - Reserved for DriveWorksEZ, Monitor . - OOt AlA|A] 1954
0
U8-06 | — Reserved for DriveWorksEZ, Monitor 6. - 0[)?1 A[A|A| 1955
0
U8-07 | — Reserved for DriveWorksEZ, Monitor 7. - 0[)?] AlA|A| 1956
0
U8-08 | — Reserved for DriveWorksEZ, Monitor 8. - O(‘,?l AlA|A| 1957
0
U8-09 | — Reserved for DriveWorksEZ, Monitor 9. - O(‘,?l A|A|A| 1958
0
U8-10 | — Reserved for DriveWorksEZ, Monitor 10. - 0(‘,;)1 A|A|A]| 1959
0

<27> Setting units for this parameter are determined by 02-04, Drive/kVA Selection. Less than 11 kW: 2 decimal

points, 11 kW and above: 1 decimal point.

€ Control Mode Dependent Parameter Default Values

The tables below list parameters that depend on the control mode selection (A1-02 for motor
1, E3-01 for motor 2). These parameters are initialized to the shown values if the control
mode is changed.

Table B.1 A1-02 (Motor 1 Control Mode) Dependent Parameters and Default Values

L X ) Control Modes (A1-02)
No. Description Setting Range |Resolution
VIf (0) | OLV (2) | PM (5)
b3-02 Speed Search deactivation current 0 to 200 1% 120 100 -
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. X 5 Control Modes (A1-02)
No. Description Setting Range |Resolution
VIf (0) | OLV (2) | PM (5)
b8-02 Energy Saving gain 0.0 to 10.0 0.1 - 0.7 -
C2-01 S-curve time at acceleration start 0.00 to 10.00 0.01s 0.20 0.20 1.00
C3-01 Slip compensation gain 0.0t0 2.5 0.1 0.0 1.0 -
C3-02 Slip compensation time constant 0 to 10000 1 msec 2000 200 -
C4-01 Torque comp. gain 0.00 to 2.50 0.01 1.00 1.00 0.00
C4-02 Torque comp. primary delay time 0 to 10000 1 msec 200 20 100
C6-02 Carrier frequency 1toF 1 7<12> 7<12> 2
E1-04 Maximum output frequency 40.0 to 400.0 0.1 Hz 60.0 60.0 <10>
E1-05 Maximum output voltage <24> 0.0 to 255.0 0.1V 230.0 230.0 <10>
E1-06 Base Frequency 0.0 to 400.0 0.1 Hz 60.0 60.0 <10>
E1-07 Middle output frequency 0.0 to 400.0 0.1 Hz 3.0 3.0 -
E1-08 Middle output freq. voltage <24> 0.0 to 255.0 0.1V 18.4 13.8 -
E1-09 Minimum output frequency 0.0 to 400.0 0.1 Hz 1.5 0.5 <10>
E1-10 Minimum output voltage <24> 0.0 to 255.0 0.1V 13.8 29 -
El-11 Middle output frequency 2 0.0 to 400.0 0.1 Hz 0.0 0.0 -
El1-12 Middle output freq. voltage 2 <24> 0.0 to 255.0 0.1V 0.0 0.0 -
El1-13 Base voltage <24> 0.0 to 255.0 0.1V 0.0 0.0 -
L1-01 Motor protection selection 0to4 - 1 1 4
L3-20 Accel/Decel rate calculation rate 0.00 to 5.00 0.01 1.00 0.30 0.65
1321 Decel time at stall prgvemion during 0.00 t0 200.00 0.01 1.00 1.00 250
acceleration

<10> Default setting value is dependent on parameter E5-01, Motor Code Selection.
<12> Default setting value is dependent on parameter 02-04, Drive/kVA Selection.
<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.

Table B.2 E3-01 (Motor 2 Control Mode) Dependent Parameters and Default Values

. X 5 Control Modes (E3-01)
No. Description Setting Range |Resolution
VIf (0) OLV (2)
E3-04 Maximum output frequency 40.0 to 400.0 0.1 Hz 60.0 60.0
E3-05 Maximum output voltage <24> 0.0 to 255.0 0.1V 230.0 230.0
E3-06 Base Frequency 0.0 to 400.0 0.1Hz 60.0 60.0
E3-07 Middle output frequency 0.0 to 400.0 0.1Hz 3.0 3.0
E3-08 Middle output freq. voltage <24> 0.0 to 255.0 0.1V 18.4 13.8
E3-09 Minimum output frequency 0.0 to 400.0 0.1 Hz 1.5 0.5
E3-10 Minimum output voltage <24> 0.0 to 255.0 0.1V 13.8 2.9
E3-11 Middle output frequency 2 0.0 to 400.0 0.1 Hz 0.0 0.0
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L. 5 ) Control Modes (E3-01)
No. Description Setting Range |Resolution
VIf (0) OLV (2)
E3-12 Middle output freq. voltage 2 <24> 0.0 to 255.0 0.1V 0.0 0.0
E3-13 Base voltage <24> 0.0 to 255.0 0.1V 0.0 0.0
E3-14 Motor 2 Slip compensation gain 0.0to 2.5 0.1 0.0 1.0

<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.

€ V/f Pattern Default Values

The tables below show the V/f pattern settings default values depending on the control mode
(A1-02) and the V/f pattern selection (E1-03 in V/f control).

Table B.3 E1-03 V/f Pattern Settings for Drive Capacity: CIMR-VUBA0001 to CIMR-
VUBAO0010; CIMR-VU2A0001 to CIMR-VU2A0010; CIMR-VU4A0001 to CIMR-VU4A0005

No. U V/f Control
<55/0LV
E103| - o |1|2|3|4|5|6|7|8|9|A|lB|Cc|D|E|F|®
50. | 60. | 60. | 72. | 50. ] 50. | 60. | 60. | 50. | 50. | 60. ] 60. | 90. 60.

E1-04 | Hy | o0 | 60| 001 72 30+ 50-1 60-1 601 90 | 801 601 901 80 1 120| 180| & |60.0{60.0
Ejsz v | 200] 200| 200 200| 200| 200| 200| 200 200| 200| 200| 200| 200 200 200 200{ 230 | 230
50| 60. | 50. | 60. | 50. ] 50.| 60.] 60. | 50. | 50. | 60. | 60. ] 60. | 60. | 60. | 60.

EL-06 1 Hz 1 6710710 [0 [0 |0 |o |o o o o o |o [o |o [0 |600[600
E1-07 | Hz | 25| 3.0 3.0] 3.0 és‘ 35' (3)0‘ 30' 25|25[30[30]30]30]30[30][30]30
E108 | |16 [ 16 [ 16| 16,35 [ 50,3550 [ 19 [ 24 [ 19|24 [ 16 [ 16| 16.[ 16 [ o[ 15 5
<2 o o o o ]o o o oo oo o oo o |o |"®4"
E1-09 | Hz | 13| 15| 15| 15| 13| 13| 1515|1313 |15]15]|15|15]15]15]15]05

EI-10 212 | 12| 12. 2|13 12| 15 | 12 | 12 | 12. | 12.
v L o o Lozt sol ool soloo| o | o> Lo 1ol o7 loo 167 o |138] 29

<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<55> Used as default settings for E1-04 to E1-10 and E2-04 to E2-10

Table B.4 E1-03 V/f Pattern Settings for Drive Capacity: CIMR-VUBA0012 to CIMR-
VUBA0020; CIMR-VU2A0012 to CIMR-VU2A0069; CIMR-VU4A0007 to CIMR-VU4A0038

No. | U V/f Control

oLV
E1-03| - |0 |1 |2|3|4a|5|6|7|8|9|A|B|lc|D|E|F[*

E1-04 | Hz [50.0{60.0|60.0{72.0|50.0{50.0|60.0{60.0|50.0(50.0|{60.0(60.0{90.0 120 | 180 |60.0{60.0|60.0
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No. ( U VIf Control

oLv
E1-03 - |0 |1|2|3|4|5|6|7 |89 |A|[B|C|D|E|F|
E1-05

<24 V [ 200{ 200| 200{ 200| 200| 200| 200| 200| 200{ 200| 200| 200| 200| 200| 200| 200|230 | 230

E1-06 | Hz |50.0|60.0/50.0|60.0(50.0(50.0{60.0{60.0|50.0|50.0]|60.0]|60.0|60.0(60.0(60.0{60.0{60.0(60.0
E1-07 | Hz | 2.5 | 3.0 | 3.0 | 3.0 [25.0(25.0{30.0|30.0{ 2.5 |2.5|3.0|3.0(3.0(3.0({3.0{3.0[3.0]3.0

E1-08 v 14. | 14. | 14. | 14.| 35.| 50. | 35.| 50. | 18. | 23. | 18. | 23. | 14. | 14. | 14. | 14. 16.1]12.7
<24> 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' ’

E1-09 |Hz |13 | 15|15 15[ 13 (1315|1513 |13 15|15 15|15 (15(15[1.5]0.5
E<12_413 vV |[70({70]70]|70]|60]|70]|6.0](70]9.0(11.0]9.013.0{7.0]7.0|7.0|7.0|381|23

<24> Vaaaaalues shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<55> Used as default settings for E1-04 to E1-10 and E2-04 to E2-10

€ Default Settings Determined by Drive Capacity (02-04) and
ND/HD Selection (C6-01)

Default settings for the following parameters will vary based on drive capacity.

Table B.5 Single-Phase, 200 V Class Drives
Default Settings by Drive Capacity and ND/HD Settings

No. Description Unit Default Settings
- Model CIMR-Vo - BA0001 BA0002 BA0003
C6-01 | Normal/Heavy Duty Sel. | - HD | ND [ HD | ND | HD | ND
02-04 kVA Selection - 48 (30H) 49 (31H) 50 (32H)
E2-11
(E4-11, Motor rated power kW 0.1 0.2 0.2 0.4 0.4 0.75
T1-02)
b3-06 Speed Search current 1 - 1 1 1 1 1 1
b8-04 Energy saving coefficient - 481.7 356.9 356.9 288.2 288.2 223.7
C6-02 Carrier frequency - 4 7 4 7 4 7
E2-01
(E4-01, Motor rated current A 0.6 1.1 1.1 1.9 1.9 33
T1-04)
(gi:gg) Motor rated slip Hz 25 2.6 2.6 2.9 29 2.5
(Ei:gg) Motor no load current A 0.4 0.8 0.8 1.2 1.2 1.8
E205 1 \fotor line-to-line resistance | @ | 3598 | 20.56 | 20.56 | 9842 | 9842 | 5.156
(E4-05) . . . . . .
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No. Description Unit Default Settings
- Model CIMR-Vo - BA0001 BA0002 BA0003
C6-01 | Normal/Heavy Duty Sel. | - HD | ND HD | ND HD | ND
02-04 kVA Selection - 48 (30H) 49 (31H) 50 (32H)
E2-11
(E4-11, Motor rated power kW 0.1 0.2 0.2 0.4 0.4 0.75
T1-02)
eV Motor leakage inductan % 21.6 20.1 20.1 18.2 18.2 13.8
(E4-06) otor leakage inductance o . . . . . .
E2-10
(E4-10) Motor Iron Loss w 6 11 11 14 14 26
E5-01 Motor code hex FFFF FFFF FFFF FFFF 0002 0002
L2.0p | Momentary powerlossride- | 0.1 0.1 0.1 0.1 0.1 0.1
through time
L2.03 | Mom.power lossbaseblock | ¢ 0.2 02 0.2 0.2 0.2 03
time
L2.04 [Momentarypowerlossvoltage) o 03 03 03 03 03 03
recovery time
L2-05 UV detection voltage Vdc 160 160 160 160 160 160
L3-24 Motor acceleration time s 0.178 0.178 0.178 0.178 0.178 0.142
L8-02 Overheat alarm level xC 115 115 115 115 110 110
L8-09 Ground fault selection - 0 0 0 0 0 0
L8-38 Carrier freq. reduction sel. - 1 1 1 1 1 1
nl-03 Hunting Prev. Time Const. ms 10 10 10 10 10 10
No. Description Unit Default Settings
- Model CIMR-Vo - BA0006 BA0010 BA0012 BA0018
C6-01 Normal/Heavy Duty - | HD | HD | ND | HD | ND HD
02-04 kVA Selection - 51 (33H) 52 (34H) 53 (35H) 55 (37H)
E2-11
(E4-11, Motor rated power kW | 0.75 11 1.5 2.2 2.2 3.0 3.7
T1-02)
b3-06 Speed Search current 1 - 0.5 0.5 0.5 0.5 0.5 0.5 0.5
b8-04 Energy saving coefficient - 2237 | 169.4 | 169.4 | 156.8 | 156.8 | 136.4 1229
C6-02 Carrier frequency - 4 7 3 7 3 7 3
E2-01
(E4-01, Motor rated current A 33 6.2 6.2 8.5 8.5 11.4 14.0
T1-04)
E2-02 B
(E4-02) Motor rated slip Hz 2.5 2.6 2.6 2.9 2.9 2.7 2.73
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No. Description Unit Default Settings
- Model CIMR-Vo - BA0006 BA0010 BA0012 BA0018
C6-01 Normal/Heavy Duty - | HD | HD | ND | HD | ND HD
02-04 kVA Selection - 51 (33H) 52 (34H) 53 (35H) 55 (37H)
E2-11
(E4-11, Motor rated power kW | 0.75 1.1 1.5 2.2 2.2 3.0 3.7
T1-02)
E2-03
(E4-03) Motor no load current A 1.8 2.8 2.8 3 3 3.7 4.5
2208 Motor line-to-line resistan Q 5.156 | 1.997 | 1.997 | 1.601 | 1.601 | 1.034 0.771
(E4-05) oto €-10-1Ine resis CC . . . . . . .
240 Motor leakage inductance % 13.8 18.5 18.5 18.4 18.4 19 19.6
(E4-06) b (] . . N o K .
E2-10
(E4-10) Motor Iron Loss w 26 53 53 77 77 91 112
E5-01 Motor Code hex | 0003 | 0003 [ 0005 | 0005 | 0006 | 0006 0008
L2.0p | Momentary powerlossride- |1 o5 | 05 | 03 | 03 | 05 | 05 1.0
through time
L2.03 | Momentarypowerlossbase | | o3 | o4 | 04 | 05 | 05 | 05 0.6
block time
L2.04 |Momentarypowerlossvoliage| | o3 | g3 | 03 | 03 | 03 | 03 0.3
recovery time
L2-05 UV detection voltage Vdc 160 160 160 160 160 160 160
L3-24 Motor acceleration time s 0.142 | 0.142 | 0.166 | 0.145 | 0.145 | 0.145 0.154
1.8-02 Overheat alarm level xC 105 105 100 100 95 95 100
L8-09 Ground fault selection - 0 0 0 0 0 0 0
1.8-38 Carrier frequen.cy reduction _ 1 1 1 1 1 1 1
selection
nl-o3 | Hunting PreventionTime o 1 4o | 10 | 10 | 10 | 10 10
Constant
No. Description Unit Default Settings
- Model CIMR-VA - 2A0010 2A0012 2A0018 2A0020
C6-01 | Normal/HeavyDuty | - | HD | ND | HD | ND | HD | ND | HD | ND
02-04 kVA Selection - 101 (65H) 102 (66H) 103 (67H) 104 (68H)
E2-11
(E4-11, Motor rated power kW 1.5 2.2 2.2 3.0 3.0 3.7 3.7 5.5
T1-02)
b3-06 Speed Search current 1 - 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
b8-04 Energy saving coefficient - 169.4 | 156.8 | 156.8 | 136.4 | 136.4 | 1229 | 122.9 | 94.75
C6-02 Carrier frequency - 3 7 3 7 3 7 3 7
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No. Description Unit Default Settings
- Model CIMR-VA - 2A0010 2A0012 2A0018 2A0020
C6-01 | NormalHeavyDuty | - | HD | ND | HD [ ND | HD | ND | HD | ND
02-04 kVA Selection — | 101 (65H) 102 (66H) 103 (67H) 104 (68H)
E2-11
(E4-11, Motor rated power kW | 1.5 2.2 2.2 3.0 3.0 3.7 3.7 5.5
T1-02)
E2-01
(E4-01, Motor rated current A 6.2 8.5 8.5 11.4 11.4 14 14 19.6
T1-04)
E2-02 .
(E4-02) Motor rated slip Hz 2.6 2.9 2.9 2.7 2.7 2.73 2.73 1.5
LE12405 Motor no load current A 2.8 3.0 3.0 3.7 3.7 4.5 4.5 5.1
L7 Motor line-to-line @ | 1997 | 1601 | 1.601 | 1.034 | 1.034 | 0.771 | 0.771 | 0.399
(E4-05) resistance
E206 1 \1otor leakage inductance | % | 185 | 184 | 184 | 19 | 19 | 196 | 196 | 182
(E4-06) otor le gc uc CC (] . K K B B .
LE2-I0 Motor Iron Loss w 53 77 77 91 91 112 112 172
(E4-10)
E5-01 Motor Code hex | 0005 | 0005 | 0006 | 0006 | FFFF | FFFF | 0008 | 0008
202 | Momentarypowerloss | | o3 | g3 | g5 | 05 1 1 1 1
ride-through time
L2-03 |Momentarypowerlossbase| 1 o4 | o5 | o5 | 05 | 05 | 06 | 06 | 07
block time
204 | Momentarypowerloss | | o3 g3 | g3 | 03 | 03 | 03 | 03 | 03 | 3
voltage recovery time >
L2-05 UV detection voltage Vdc | 190 190 190 190 190 190 190 190 g
L3-24 Motor acceleration time s 0.166 | 0.145 | 0.145 | 0.145 | 0.145 | 0.154 | 0.154 | 0.168 g
L8-02 Overheat alarm level xC 100 100 100 100 110 110 110 110 e
1809 | Ground faultselection | — | 0 0 0 0 0 0 0 0 ﬂ
1835 Enclosure/Mountmg _ 0 0 0 0 0 0 0 0
selection
1838 Carrier frequen?y reduction| 1 1 1 1 1 1 1 1
selection
ni-g3 | Hunting PreventionTime |-, 10 9 | 50 [ 10 | 10 | 10 | 10 | 10
Constant
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No. Description Unit Default Settings
- Model CIMR-VA - 2A0030 2A0040 2A0056 2A0069
C6-01 | Normal/HeavyDuty | - | HD | ND | HD | ND | HD | ND [ HD [ ND
02-04 kVA Selection - 106 (6AH) 108 (6CH) 109 (6DH) 110 (6EH)
E2-11
(E4-11, Motor rated power kW | 5.5 7.5 7.5 11.0 | 11.0 | 15.0 | 15.0 | 18.5
T1-02)
b3-06 Speed Search current 1 - 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
b8-04 Energy saving coefficient - 94.75 | 72.69 | 72.69 | 70.44 | 70.44 | 63.13 | 63.13 | 57.87
C6-02 Carrier frequency - 3 7 3 7 3 7 3 7
E2-01
(E4-01, Motor rated current A 19.6 26.6 26.6 39.7 39.7 53 53 65.8
T1-04)
E2-02 .
(E4-02) Motor rated slip Hz 1.5 1.3 1.3 1.7 1.7 1.6 1.6 1.67
E2-03
(E4-03, Motor no load current A 5.1 8.0 8.0 11.2 11.2 15.2 15.2 15.7
T1-09)
0D Motor line-to-line Q | 0399 | 0.288 | 0.288 | 0.230 | 0.230 | 0.138 | 0.138 | 0.101
(E4-05) resistance
LE20S Motor leakage inductance | % 18.2 15.5 15.5 19.5 19.5 17.2 17.2 15.7
(E4-06) & o : : : : : : : :
L2110 Motor Iron Loss w 172 262 262 245 245 272 272 505
(E4-10)
E5-01 Motor Code hex | FFFF | FFFF | FFFF | FFFF | FFFF | FFFF | FFFF | FFFF
120 | Momentarypowerloss |y 1 o |0 | 10 | 20 | 20 | 20 | 20
ride-through time
L2-03 [Momentarypowerlossbase) | o7 | g | o5 | 09 | 09 | 10 | 10 | 10
block time
1204 | Momentarypowerloss | g5 g3 | o3 | 03 [ 03 | 03 | 06 | 06
voltage recovery time
L2-05 UV detection voltage Vdc 190 190 190 190 190 190 190 190
13-24 Motor acceleration time s 0.168 | 0.175 | 0.175 | 0.265 | 0.265 | 0.244 | 0.244 | 0.317
1.8-02 Overheat alarm level xC 115 115 121 121 120 120 120 120
L8-09 Ground fault selection - 1 1 1 1 1 1 1 1
1835 Enclosure/Mounting B 2 5 5 2 2 5 5 2
selection
1.8-38 Carrier frequenf:y reduction| 2 5 5 2 2 5 5 2
selection
ni-g3 | Hunting PreventionTime |- 40\ 9 | 10 | 10 | 10 | 10 | 10 | 10
Constant
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Table B.6 Three-Phase, 200 V Class Drives
Default Settings by Drive Capacity and ND/HD Setting

No. Description Unit Default Settings
- Model CIMR-Vo - 2A0001 2A0002 2A0004 2A0006 2A0010
€6-01 |Normal/Heavy DutySel.] - | HD [ ND [ HD | ND [ HD [ ND [ HD | ND | HD | ND
02-04 kVA Selection — | 96(60H) | 97 (61H) | 98 (62H) | 99 (63H) | 101 (65H)
E2-11
(E4-11, Motor rated power kW | 01 | 02| 02| 04|04 |075|075| 11 | 1.5 | 2.2
T1-02)
b3-06 Speed Search current 1 - 10 (10|10 10| 10| 10]05] 05| 05|05
b8-04 Energy saving coefficient — [481.7[356.9(356.9|288.2|288.2|223.7|223.7|196.6| 169.4| 156.8
C6-02 Carrier frequency - 4 7 4 7 4 7 4 7 3 7
E2-01
(E4-01, Motor rated current A 0.6 | 1.1 1.1 19 | 1.9 | 33 | 33 | 49 | 62 | 85
T1-04)
LE2-007 Motor rated sli; Hz 2.5 2.6 2.6 2.9 2.9 2.5 2.5 2.6 2.6 2.9
(E4-02) otor rated slip . . . R . . . . . R
L2 Motor no load current A 0.4 0.8 0.8 1.2 1.2 1.8 1.8 2.3 2.8 3.0
(E4-03) otor no 10: curre K . . . . . . . . A
E2-05 Motor line-to-line W |35.98|20.56|20.56|9.842(9.842 |5.156|5.156 |3.577|1.997 | 1.601
(E4-05) resistance
E2-06 . .
(E4-06) Motor leakage inductance % |21.6(20.120.1 182|182 | 13.8|13.8 | 185 | 185 | 184
E2-10 (
E4-10) Motor Iron Loss w 6 11 11 14 14 26 26 38 53 77
E5-01 Motor Code hex |FFFF |FFFF |FFFF |FFFF [ 0002 [ 0002 | 0003 | 0003 | 0005 | 0005
L2-02 | Momentarypowerloss | | oy | oy | o1 | 01| 01| 01]02]02]03]03
ride-through time
L2-03 |Momentarypowerlossbase| | 5 | g5 | 92| 02| 02| 03] 03| 04|04/ 05
block time
L2-04 | Momentarypowerloss | o5 | o3 g3 03 03|03 ]03|03]03]03
voltage recovery time
L2-05 UV detection voltage Vidc | 190 | 190 | 190 | 190 | 190 | 190 | 190 | 190 | 190 | 190
L3-24 Motor acceleration time s 0.178]0.178]0.178|0.1780.1780.142|0.142{0.142|0.166 | 0.145
L8-02 Overheat alarm level xC | 110 [ 110 | 110 | 110 | 115 | 115 | 100 | 100 | 100 | 100
L8-09 Ground fault selection - 0 0 0 0 0 0 0 0 0 0
18-38 Carrier frequengy reduction| 1 1 1 1 1 1 1 1 1 1
selection
ni-3 | Hunting PreventionTime \ - 4o 0 | 0 | 10 [ 10 [ 10 | 10 | 10 | 10 | 10
Constant
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No. Description Unit Default Settings
- Model CIMR-Vo - 2A0012 2A0020 2A0030

C6-01 | NormallHeavy Duty | - HD | ND HD | ND HD | ND
02-04 kVA Selection - 102 (66H) 104 (68H) 106 (6AH)
E2-11

(E4-11, Motor rated power kw 2.2 3.0 3.7 5.5 5.5 7.5
T1-02)

b3-06 Speed Search current 1 - 0.5 0.5 0.5 0.5 0.5 0.5
b8-04 Energy saving coefficient - 156.8 136.4 122.9 94.75 94.75 72.69
C6-02 Carrier frequency - 3 7 3 7 3 7
E2-01

(E4-01, Motor rated current A 8.5 11.4 14 19.6 19.6 26.6
T1-04)

E2-02 .

(E4-02) Motor rated slip Hz 2.9 2.7 2.73 1.5 1.5 1.3
E2-03

(E4-03) Motor no load current A 3.0 3.7 4.5 5.1 5.1 8.0
E2-05 Motor line-to-line
(E4-05) resistance Q 1.601 1.034 0.771 0.399 0.399 0.288
L0 Motor leakage inductance | % 18.4 19 19.6 18.2 18.2 15.5
(E 4-0 6) £ ( . B . . .
E2-10
(E4-10) Motor Iron Loss w 77 91 112 172 172 262
E5-01 Motor Code hex 0006 0006 0008 0008 FFFF FFFF
1202 | Momentarypowerloss | 0.5 0.5 1 1 1.0 1.0

ride-through time
L2-03 [Momentarypowerlossbase| 0.5 0.5 0.6 0.7 0.7 0.8
block time
1204 | Momentarypowerloss | g 03 03 03 03 03 03
voltage recovery time
L2-05 UV detection voltage Vde 190 190 190 190 190 190
L3-24 Motor acceleration time s 0.145 0.145 0.154 0.168 0.168 0.175
L8-02 Overheat alarm level xC 100 100 110 110 115 115
L8-09 Ground fault selection - 0 0 0 0 1 1
18-38 Carrier frequenf:y reduction| 1 1 1 1 2 2
selection
n1-03 Hunting Prevention Time ms 10 10 10 10 10 10
Constant
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No. Description Unit Default Settings
- Model CIMR-Vo - 2A0040 2A0056 2A0069

C6-01 | NormalHeavy Duty | - HD | ND HD | ND HD | ND
02-04 kVA Selection - 108 (6CH) 109 (6DH) 110 (6EH)
E2-11
(E4-11, Motor rated power kW 7.5 11.0 11.0 15.0 15.0 18.5
T1-02)

b3-06 Speed Search current 1 - 0.5 0.5 0.5 0.5 0.5 0.5
b8-04 Energy saving coefficient - 72.69 70.44 70.44 63.13 63.13 57.87
C6-02 Carrier frequency - 3 7 3 7 3 7
E2-01

(E4-01, Motor rated current A 26.6 39.7 39.7 53 53 65.8
T1-04)

E2-02 .
(E4-02) Motor rated slip Hz 1.3 1.7 1.7 1.6 1.6 1.67
E2-03
(E4-03) Motor no load current A 8.0 11.2 11.2 15.2 15.2 15.7
E2-05 Motor line-to-line
(E4-05) resistance Q 0.288 0.230 0.230 0.138 0.138 0.101
LE2A0S Motor leakage inductance | % 15.5 19.5 19.5 17.2 17.2 15.7
(E4-06) £ o . . . . . .
E2-10 Motor Tron L w | 262 245 245 7 7 505
(E4-10) otor Iron Loss

E5-01 Motor Code hex FFFF FFFF FFFF FFFF FFFF FFFF
L1202 | Momentary power loss s 1.0 1.0 2.0 2.0 2.0 2.0
ride-through time
L2-03 |Momentarypowerlossbase| g 0.8 0.9 0.9 1.0 1.0 1.0
block time
L1204 | Momentarypowerloss | 0.3 0.3 0.3 0.3 0.6 0.6
voltage recovery time
L2-05 UV detection voltage Vde 190 190 190 190 190 190
L3-24 Motor acceleration time s 0.175 0.265 0.265 0.244 0.244 0.317
L8-02 Overheat alarm level xC 121 121 120 120 120 120
L8-09 Ground fault selection - 1 1 1 1 1 1
L1838 Carrier frequen_cy reduction| 5 2 5 5 5 5
selection
n1-03 Hunting Prevention Time ms 10 10 10 10 10 10
Constant
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Table B.7 Three-Phase 400V Class Drives
Default Settings by Drive Capacity and ND/HD Setting

No. Description Unit Default Settings
- Model CIMR-Vo - 4A0001 4A0002 4A0004 4A0005
C6-01 | Normal/HeavyDuty | - | HD | ND | HD [ ND | HD | ND | HD [ ND
02-04 kVA Selection - 145 (91H) 146 (92H) 147 (93H) 148 (94H)
E2-11
(E4-11, Motor rated power kW | 0.2 0.4 04 | 075 | 0.75 | 1.5 1.5 2.2
T1-02)
b3-06 Speed Search current 1 - 1.0 1.0 0.5 0.5 0.5 0.5 0.5 0.5
b8-04 Energy saving coefficient - 713.8 | 576.4 | 576.4 | 4474 | 447.4 | 338.8 | 338.8 | 313.6
C6-02 Carrier frequency - 3 7 3 7 3 7 3 7
E2-01
(E4-01, Motor rated current A 0.6 1 1 1.6 1.6 3.1 3.1 4.2
T1-04)
E2-02 .
(E4-02) Motor rated slip Hz 2.5 29 29 2.6 2.6 2.5 2.5 3
E2-03
(E4-03) Motor no load current A 0.4 0.6 0.6 0.8 0.8 1.4 1.4 1.5
E2-05 Motor line-to-line Q | 83.94 |38.198|38.19822.459|22.459 | 10.1 | 10.1 | 6.495
(E4-05) resistance
20 Motor leakage inductance | % 21.9 18.2 18.2 14.3 143 18.3 18.3 18.7
E2-10
(E4-10) Motor Iron Loss w 12 14 14 26 26 53 53 77
E5-01 Motor Code hex | FFFF | FFFF | FFFF | FFFF | FFFF | FFFF | FFFF | FFFF
L2.0p | Momentarypowerloss | o | oy | o1 | o1 | 02 | 02 | 03 | 03
ride-through time
2.3 |Momentarypowerlossbase| 02 | 02 | 02| 03| 03 | 04 | 04 | 05
block time
L2-04 | Momentary power loss s 03 | 03 | 03 ]| 03 | 03 | 03 | 03 | 03
voltage recovery time
L2-05 UV detection voltage Vde | 380 380 380 380 380 380 380 380
L3-24 Motor acceleration time s 0.178 | 0.178 | 0.178 | 0.142 | 0.142 | 0.166 | 0.166 | 0.145
L8-02 Overheat alarm level xC 110 110 110 110 110 110 90 90
L8-09 Ground fault selection - 0 0 0 0 0 0 0 0
1.8-38 Carrier frequenf:y reduction| 1 1 1 1 1 1 1 1
selection
ni-3 | Hunting PreventionTime | g 1y | g0 | 10 | 10 | 10 | 10 | 10
Constant
398 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual



B.2 Parameter Table

No. Description Unit Setting Range
= Model CIMR-Vo = 4A0007 4A0009 4A0011 4A0018
C6-01 |Normal/Heavy DutySel.| - | HD [ ND | HD | ND | HD | ND [ HD [ ND
02-04 kVA Selection = 149 (95H) 150 (96H) 151 (97H) 153 (99H)
E2-11
(E4-11, Motor rated power kW | 2.2 3.0 3.0 3.7 4.0 5.5 5.5 7.5
T1-02)
b3-06 Speed Search current 1 - 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
b8-04 Energy saving coefficient - 313.6 | 265.7 | 265.7 | 245.8 | 245.8 | 189.5 | 189.5 [ 145.38
C6-02 Carrier frequency - 3 7 3 7 3 7 3 7
E2-01
(E4-01, Motor rated current A 4.2 5.7 5.7 7 7 9.8 9.8 13.38
T1-04)
E2-02 .
(E4-02) Motor rated slip Hz 3 2.7 2.7 2.7 2.7 1.5 1.5 1.3
E2-03
(E4-03) Motor no load current A 1.5 1.9 1.9 23 23 2.6 2.6 4.0
E2-05 Motor line-to-line Q | 6495 | 4360 | 4360 | 3333 | 3.333 | 1.595 | 1.595 | 1.152
(E4-05) resistance
LE2:4116 Motor leakage inductance | % 18.7 19 19 19.3 19.3 18.2 18.2 15.5
(E4—06) £ 0 . . . . . .
E2-10 Motor Iron L w | 77 | 105 | 105 | 130 | 130 | 193 | 193 | 263
(E4-10) 0oto! 0! 0SS
E5-01 Motor Code hex | FFFF | FFFF | FFFF | FFFF | FFFF | FFFF | FFFF | FFFF
L1202 | Momentary power loss s 05 | 05 | 05 | 05 | 05 | o5 | 08 | 08
ride-through time
203 |Momentarypowerlossbase| | o5 | o5 | o5 | 06 | 06 | 07 | 07 | 08
block time
1204 | Momentarypowerloss | | 55 1 o3 | g3 | g3 | 03 | 03 | 03 | 03
voltage recovery time
L2-05 UV detection voltage Vde | 380 380 380 380 380 380 380 380
L3-24 Motor acceleration time s 0.145 | 0.145 | 0.145 | 0.154 | 0.154 | 0.154 | 0.168 | 0.175
L8-02 Overheat alarm level xC 100 100 100 100 100 100 110 110
L8-09 Ground fault selection - 0 0 0 0 0 0 1 1
L8-38 Carrier frequen_cy reduction| 1 1 1 1 1 1 2 5
selection
nl-3 | Hunting PreventionTime | 10 10 10 10 10 10 10
Constant
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No. Description Unit Setting Range
- Model CIMR-Vo - 4A0023 4A0031 4A0038
C6-01 |Normal/Heavy Duty Sel.] - HD [ ND HD | ND HD [ ND
02-04 kVA Selection - 154 (9AH) 156 (9CH) 157 (9DH)
E2-11
(E4-11, Motor rated power kw 7.5 11.0 11.0 15.0 15.0 18.5
T1-02)
b3-06 Speed Search current 1 - 0.5 0.5 0.5 0.5 0.5 0.5
b8-04 | Energy saving coefficient - 145.38 140.88 140.88 126.26 126.26 115.74
C6-02 Carrier frequency - 3 7 3 7 3 7
E2-01
(E4-01, Motor rated current A 13.3 19.9 19.9 26.5 26.5 329
T1-04)
E2-02 .
(E4-02) Motor rated slip Hz 1.30 1.70 1.70 1.60 1.60 1.67
E2-03
(E4-03) Motor no load current A 4.0 5.6 5.6 7.6 7.6 7.8
E2-05 Motor line-to-line
(E4-05) resistance Q 1.152 0.922 0.922 0.550 0.550 0.403
L0 Motor leakage inductance % 15.5 19.6 19.6 17.2 17.2 20.1
(E4-06) ¢ ° : : : :
E2-10 Motor Iron Loss W 263 385 385 440 440 508
(E4-10)
E5-01 Motor Code hex FFFF FFFF FFFF FFFF FFFF FFFF
Momentary power loss
L2402 ride-through time s ! ! 2 2 2 2
1.2-03 Momentary power loss base s 08 09 0.9 1.0 1.0 10
block time
1204 | Momentary power loss s 03 03 03 0.6 0.6 0.6
voltage recovery time
L2-05 UV detection voltage Vde 380 380 380 380 380 380
L3-24 Motor acceleration time s 0.175 0.265 0.265 0.244 0.244 0.317
L8-02 Overheat alarm level xC 110 110 110 110 110 110
L8-09 Ground fault selection - 1 1 1 1 1 1
18-38 Carrier frequenf:y reduction _ 5 5 5 5 5 5
selection
n1-03 Hunting Prevention Time ms 10 10 10 10 10 10
Constant
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€ Parameters that Change with the Motor Code Selection

The following tables show parameters and default settings that change with the motor code
selection E5-01 when Open Loop Vector for PM motors is used.

B Yaskawa Pico Motor (SPM motor)
Table B.8 1800 rpm Type Yaskawa Pico Motor Settings

Par. Description Unit Default Settings

Motor Code - 0002 0003 0005 0006 0008
E5-01 Voltage class _ 200 Vac 0.4 | 200 Vac (200 Vac 1.5(200 Vac 2.2 |200 Vac 3.7

Rated power kW 0.75 kW kW kW kW

Rated speed min-1 1800 1800 1800 1800 1800
E5-02 Motor rated power kW 0.4 0.75 1.5 2.2 3.7
E5-03 Motor rated current A 2.1 4.0 6.9 10.8 17.4
E5-04 Motor pole number - 8 8 8 8 8
E5-05 | Motor winding resistance w 247 1.02 0.679 0.291 0.169
ES5-06 d-axis inductance mH 12.7 4.8 3.9 3.6 2.5
E5-07 g-axis inductance mH 12.7 4.8 39 3.6 2.5
E5-09 |Induction voltage constant 1 | mVsec/rad 0 0 0 0 0
E5-24 | Induction voltage constant 2 | mV/min-1 62.0 64.1 73.4 69.6 72.2
E1-04 | Maximum output frequency Hz 120 120 120 120 120
E1-05 | Maximum output voltage \% 200.0 200.0 200.0 200.0 200.0
E1-06 Base voltage Hz 120 120 120 120 120
E1-09 | Minimum output voltage Hz 6 6 6 6 6
L3-24 Motor acceleration time S 0.064 0.066 0.049 0.051 0.044
n8-49 Pull-in current % 0 0 0 0 0

Table B.9 3600 rpm Type Yaskawa Pico Motor Settings

Par. Description Unit Default Settings

Motor Code - 0103 0105 0106 0108
E5-01 Voltage class _ 200 Vac 200 Vac 200 Vac 200 Vac

Rated power 0.75 kW 1.5 kW 2.2 kW 3.7kW

Rated speed min-1 3600 3600 3600 3600
ES5-02 Motor rated power kW 0.75 1.5 22 3.7
E5-03 Motor rated current A 4.1 8.0 10.5 16.5
E5-04 Motor pole number - 8 8 8 8
E5-05 | Motor winding resistance w 0.538 0.20 0.15 0.097
E5-06 d-axis inductance mH 32 1.3 1.1 1.1
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Par. Description Unit Default Settings
E5-07 g-axis inductance mH 32 1.3 1.1 1.1
E5-09 |Induction voltage constant 1 | mVsec/rad 0 0 0 0
E5-24 | Induction voltage constant 2 | mV/min-1 324 32.7 36.7 39.7
E1-04 | Maximum output frequency Hz 240 240 240 240
E1-05 | Maximum output voltage \Y% 200.0 200.0 200.0 200.0
E1-06 Base voltage Hz 240 240 240 240
E1-09 | Minimum output voltage Hz 12 12 12 12
L3-24 Motor acceleration time S 0.064 0.066 0.049 0.051
n8-49 Pull-in current % 0 0 0 0
B SS5 Motor: Yaskawa SSR1 Series IPM Motor
Table B.10 200 V, 1750 rpm Type Yaskawa SSR1 Series Motor

Par. Description Unit Default Settings

Motor Code - 1202 1203 1205 1206 1208
E5-01 Voltage class _ 200 Vac 200 Vac 200 Vac 200 Vac 200 Vac

Rated power 0.4 kW 0.75 kW 1.5 kW 22kW 3.7kW

Rated speed min-1 1750 1750 1750 1750 1750
E5-02 Motor rated power kW 0.4 0.75 1.5 22 3.7
E5-03 Motor rated current A 1.65 2.97 5.50 8.10 13.40
E5-04 Motor pole number - 6 6 6 6 6
E5-05 | Motor winding resistance w 8.233 2.284 1.501 0.827 0.455
E5-06 d-axis inductance mH 54.84 23.02 17.08 8.61 7.20
E5-07 g-axis inductance mH 64.10 29.89 21.39 13.50 10.02
E5-09 | Induction voltage constant 1 | mVsec/rad 233.0 229.5 250.9 2479 248.6
E5-24 | Induction voltage constant 2 | mV/min-1 0.0 0.0 0.0 0.0 0.0
E1-04 | Maximum output frequency Hz 87.5 87.5 87.5 87.5 87.5
E1-05 | Maximum output voltage \Y% 190.0 190.0 190.0 190.0 190.0
E1-06 Base voltage Hz 87.5 87.5 87.5 87.5 87.5
E1-09 | Minimum output voltage Hz 4.4 4.4 4.4 4.4 4.4
L3-24 Motor acceleration time s 0.092 0.076 0.051 0.066 0.075
n8-49 Pull-in current % -7.2 -10.8 —-11.1 -17.8 -17.5
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B.2 Parameter Table

Par. Description Unit Default Settings

Motor Code - 120A 120B 120D 120E
E5-01 Voltage class _ 200 Vac 200 Vac 200 Vac 200 Vac

Rated power 5.5 kW 7.5 kW 11 kW 15 kW

Rated speed min-1 1750 1750 1750 1750
E5-02 Motor rated power kW 55 7.5 11.0 15
E5-03 Motor rated current A 19.80 27.00 39.7 53.2
E5-04 Motor pole number - 6 6 6 6
E5-05 | Motor winding resistance \' 0.246 0.198 0.094 0.066
ES5-06 d-axis inductance mH 4.86 4.15 3.40 2.65
E5-07 g-axis inductance mH 7.43 5.91 3.91 3.11
E5-09 |Induction voltage constant 1 | mVsec/rad 249.6 269.0 249.3 266.6
E5-24 | Induction voltage constant 2 | mV/min-1 0.0 0.0 0.0 0.0
E1-04 | Maximum output frequency Hz 87.5 87.5 87.5 87.5
E1-05 | Maximum output voltage v 190.0 190.0 190.0 190.0
E1-06 Base voltage Hz 87.5 87.5 87.5 87.5
E1-09 | Minimum output voltage Hz 4.4 4.4 4.4 4.4
L3-24 Motor acceleration time s 0.083 0.077 0.084 0.102
n8-49 Pull-in current % -22.0 -17.3 -10.1 -10.3

Table B.11 400V, 1750 rpm Type Yaskawa SSR1 Series Motor

Par. Description Unit Default Settings

Motor Code - 1232 1233 1235 1236 1238
E5-01 Voltage class _ 400 Vac 400 Vac 400 Vac 400 Vac 400 Vac

Rated power 0.4 kW 0.75 kW 1.5 kW 2.2 kW 3.7kW

Rated speed min-1 1750 1750 1750 1750 1750
ES5-02 Motor rated power kW 0.4 0.75 1.5 2.2 3.7
E5-03 Motor rated current A 0.83 1.49 2.75 4.05 6.80
E5-04 Motor pole number - 6 6 6 6 6
E5-05 | Motor winding resistance w 32.932 9.136 6.004 3.297 1.798
E5-06 d-axis inductance mH 219.36 92.08 68.32 40.39 3293
E5-07 q-axis inductance mH 256.40 119.56 85.56 48.82 37.70
E5-09 |Induction voltage constant 1 | mVsec/rad 466.0 459.0 501.8 485.7 498.7
E5-24 | Induction voltage constant 2 | mV/min-1 0.0 0.0 0.0 0.0 0.0
E1-04 | Maximum output frequency Hz 87.5 87.5 87.5 87.5 87.5
E1-05 | Maximum output voltage A% 380.0 380.0 380.0 380.0 380.0
E1-06 Base voltage Hz 87.5 87.5 87.5 87.5 87.5
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B.2 Parameter Table

Par. Description Unit Default Settings
E1-09 | Minimum output voltage Hz 4.4 4.4 4.4 4.4 4.4
L3-24 Motor acceleration time s 0.092 0.076 0.051 0.066 0.075
n8-49 Pull-in current % -72 -10.7 —-11.1 -89 -7.9
Par. Description Unit Default Settings

Motor Code - 123A 123B 123D 123E
E5-01 Voltage class _ 400 Vac 400 Vac 400 Vac 400 Vac

Rated power 5.5kW 7.5kW 11 kW 15 kW

Rated speed min-1 1750 1750 1750 1750
E5-02 Motor rated power kW 5.5 7.5 11.0 15
E5-03 Motor rated current A 9.90 13.10 19.9 26.4
E5-04 Motor pole number - 6 6 6 6
E5-05 | Motor winding resistance w 0.982 0.786 0.368 0.263
E5-06 d-axis inductance mH 22.7 16.49 13.38 10.51
E5-07 g-axis inductance mH 26.80 23.46 16.99 12.77
E5-09 | Induction voltage constant 1 | mVsec/rad 498.0 541.7 508.7 531.9
E5-24 | Induction voltage constant 2 | mV/min-1 0.0 0.0 0.0 0.0
E1-04 | Maximum output frequency Hz 87.5 87.5 87.5 87.5
E1-05 | Maximum output voltage \Y% 380.0 380.0 380.0 380.0
E1-06 Base voltage Hz 87.5 87.5 87.5 87.5
E1-09 | Minimum output voltage Hz 4.4 4.4 4.4 4.4
L3-24 Motor acceleration time S 0.083 0.077 0.084 0.102
n8-49 Pull-in current % -10.2 -17.4 -15.8 -12.6
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Network
Communications

This appendix details the specifications, connections, and
programming of the drive for MEMOBUS/Modbus
communication.

C.1 MEMOBUS/MODBUS BASIC SET-UP .............. 406
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C.1 MEMOBUS/Modbus Basic Set-Up

C.1 MEMOBUS/Modbus Basic Set-Up

Serial communication can be performed with Program Logic Controllers (PLCs) or similar
master devices using the MEMOBUS/Modbus protocol.

4 MEMOBUS/Modbus Communication Configuration

MEMOBUS/Modbus communication is configured using 1 master (PLC) and a maximum
of 31 slaves. Serial communication between master and slave is normally initiated by the
master and responded to by the slaves.

The master performs serial communication with one slave at a time. Consequently, the slave
address of each slave must be initially set, so that the master can perform serial
communication using that address. Slaves receiving commands from the master perform the
specified functions, and send a response back to the master.

Master

‘ Slaves

T 1
AC Drive AC Drive AC Drive
<y p J“‘a < ¢ %y

Figure C.1 Example of Connections between Master and Drive
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C.1 MEMOBUS/Modbus Basic Set-Up

€4 Communication Specifications

The MEMOBUS/Modbus communication specifications are explained in Table C.1.
Table C.1 MEMOBUS/Modbus Communication Specifications

Item Specifications
Interface RS-422, RS-485
Communications Cycle Asynchronous (Start-stop synchronization)
Baud rate: Select from 1200 to 115200 bps.

Data length: 8 bits fixed
Communications Parameters

Parity: Select from even, odd, or none.
Stop bits: 1 bit selected
Communications Protocol MEMOBUS/Modbus RTU
Number of Connectable Units 31 units maximum

4 Communication Connection Terminal

MEMOBUS/Modbus communication uses the following terminals: S+, S-, R+, and R-. The

terminating resistor must be turned ON only if the Drive is at the very end of the serial
communication chain. Set the terminating resistor by turning ON pin 1 of switch S2.

S+ +
s <
RS-422A O
or RS-485 R+

=~ Switch¥
R

Terminating resistor (1/2W, 110 Ohms)
Figure C.2 MEMOBUS/Modbus Switch
Table C.2 MEMOBUS/Modbus Switch Settings

S2 Position Description
ON Internal terminal resistance ON
OFF Internal terminal resistance OFF (no terminal resistance); default setting
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C.1 MEMOBUS/Modbus Basic Set-Up

\
A
B C
O D O
H
J
A - DIP switch S2 C - ON
B - OFF D -

Figure C.3 MEMOBUS/Modbus Terminals and Terminal Resistor Switch

Note: 1. Separate the communication cables from the main circuit cables and control circuit wiring.
2. Use shielded cables for the communication cable, and use proper shield clamps. Shield at one end only.
3. When using RS-485 communication, connect S+ to R+, and S- to R-, on the control circuit terminal
board. Refer to Figure C.4.

B Serial Communication Terminals
Table C.3 Control Circuit Terminals: Serial Communications

Function (Signal Level)

Type No. Signal Name Default Setting
R+ | Communications input ) | \jpn\oBUS/Modbus | RS-485/422
R- | Communications input (-) communication: MEMOBUS/Modbus
1(\3’[EMOB!JS{ Modbus S+ | Communications output (+) | Use a RS-485 or RS-422 | communication protocol
om on . cable to connect the drive.| 115.2 kBps (max.)
S- | Communications output (—)
IG | Shield ground ov
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C.1 MEMOBUS/Modbus Basic Set-Up

o =2 = =

e e e e
OoDooo

oo o > =

o Tra e Lo [ [ [T [
(][] (] [n] (] ] ] ] ] ]

Qoo VDDD

s1[s2[sa[se[ss]ss][s7[nc]sc[Hi]rr
EEE}E}E}E}E}@ [=][=][=]

he e

Figure C.4 Control Circuit Terminal Block Configuration
(CIMR-VAOOOOOOOOO; CIMR-VUOOOOOOOOOO)

222

MAIMEIMC

4 Communication Set-Up Procedure

Use the following procedure to communicate with the PLC.

1. Turn OFF the input to the drive power and connect the communication cable
between the PLC (or other master device) and the drive.

Turn ON the input power to the drive.

Set the required communication parameters (H5-01 to H5-07) using the Digital
Operator.

Turn OFF the input to the drive power, and check that the Digital Operator display
has completely extinguished.

Turn ON the input power to the drive once again.

Perform communication with the master device.

oo A~ Wb
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C.1 MEMOBUS/Modbus Basic Set-Up

Table C.4 Serial Communication Related Parameters

Parameter Name

Parameter| ; 5 ] Setting |Factory
Digital Operator Description B
No. Display Range |Setting
Selects the frequency reference input source.
0: Operator - Digital preset speed U1-01 or d1-01 to d1-17.
Frequency 1: Terminals - Analog input terminal A1 (or terminal A2
b1-01 Reference based on parameter H3-09). 0to4 1
. Selection 2: Serial Com - MEMOBUS/Modbus RS-422/485 terminals 0
Reference Source R+, R-, S+ and S-.
3: Option PCB
4: Pulse Input (Terminal RP)
Selects the run command input source.
Run Command 0: Opera}tor - RUN and STOP keys on Fhe digital operator.
b1-02 Selecti 1: Terminals - Contact closure on terminals S1 or S2. 0103 1
; Rur Somr 2: Serial Com - MEMOBUS/Modbus RS-422/485 terminals | =
un source R+, R-, S+ and S-.
3: Option PCB.
. Selects drive station node number (address) for MEMOBUS/
H5-01 Drlye Node Address Modbus terminals R+, R-, S+, S-. Cycle power for the 0020 IF
Serial Comm Adr . Hex
setting to take effect.
Selects the baud rate for MEMOBUS/Modbus terminals R+,
R-, S+ and S-. Cycle power for the setting to take effect.
0: 1200 bps
Communication 1:2400 bps
Speed 2: 4800 bps
H5-02 peed 3: 9600 bps 0to4 3
Selection
Serial Baud Rate 4:19200 bps
5: 38400 bps
6: 57600 bps
7: 76800 bps
8: 115200 bps
Selects the communication parity for MEMOBUS/Modbus
Communication terminals R+, R-, S+ and
H5-03 Panty_ ST' Cycle_power for the setting to take effect. 0102 0
Selection 0: No parity
Serial Com Sel 1: Even parity
2: Odd parity
. Selects the stopping method when a communication time-out
itggf‘“g Method | & 1t (CE) is detected.
H5-04 | Communication | O Ramp fostop 003 | 3
1: Coast to stop
Errqr 2: Fast-stop
Serial Fault Sel 3+ Alarm only
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C.1 MEMOBUS/Modbus Basic Set-Up

Parameter Name .
Parameter| ;¢ e Setting |Factory
Digital Operator Description ,
No. Display Range |Setting
Lo Enables or disables the communications time-out fault (CE).
Communication i L .
Fault 0: Disabled - A communication loss will not cause a
H5-05 . . communication fault. 0to 10 1
Detection Selection L
. 1: Enabled - If communication is lost for more than two
Serial Flt Dtct X
seconds, a CE fault will occur.
D_r ive Transmit Wait Set the delay time from when the drive receives data to when
H5-06 Time the drive sends data. 51065 Sms
Transmit WaitTIM :
RTS Control Enables or disables "request to send" (RTS) control:
H5-07 Selection 0: Disabled - RTS is always on. 0to 1 1
RTS Control Sel 1: Enabled - RTS turns on only when sending.

MEMOBUS/Modbus communication can perform the following operations regardless of the

settings in b1-01 and b1-02:

* Monitor the operation status of the drive
* Set and read drive parameters

* Reset faults
* Input multi-function digital input commands

+ Control multi-function digital and analog outputs.

Note:

device and the command input from multi-function digital input terminals S3 to S8.
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Standards
Compliance

This chapter explains the guidelines and criteria for maintaining

CE and UL standards.
D.A1SECTION SAFETY. ... .ottt it e e e e eeeannnn 414
D.2 EUROPEAN STANDARDS ........ ... iiiiennns 417
D.3ULSTANDARDS. .. ... it i e e iannnn 425
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D.1 Section Safety

D.1

414

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 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.
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D.1 Section Safety

A\ WARNING

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.

A\ WARNING

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire
due to overheating of electrical connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage 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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D.1 Section Safety

416

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 TOBPC72060000 when connecting a
braking option to the drive.

Do not modify the drive circuitry.

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

Yaskawa is not responsible for modification of the product made by the
user. This product must not be modified.

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

Failure to comply could result in damage to the drive.
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D.2 European Standards

C€

Figure D.1 CE Mark

The CE mark indicates compliance with European safety and environmental regulations and
is required for engaging in business and commerce in Europe.

European standards include the Machinery Directive for machine manufacturers, the Low
Voltage Directive for electronics manufacturers and the EMC guidelines for controlling
noise.

This drive displays the CE mark based on the EMC guidelines and the Low Voltage
Directive.

* EMC Guidelines: Devices used in combination with this drive must also be CE certified
and display the CE mark. When using drives displaying the CE mark in combination with
other devices, it is ultimately the responsibility of the user to ensure compliance with CE
standards. After setting up the device, verify that conditions meet European standards.
Low Voltage Directive: 73/23/EEC, 93/68/EEC

€ CE Low Voltage Directive Compliance

This drive has been tested according to European standard EN50178, and it fully complies
with the Low Voltage Directive.

To comply with the Low Voltage Directive, be sure to meet the following conditions when
combining this drive with other devices:

Hm Areaof Use

Do not use drives in areas with pollution higher than severity 2 and overvoltage category 3
in accordance with IEC664.
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D.2 European Standards

B Installing Fuses on the Input Side

Install recommended UL-approved fuses at the main power input of the drive. Select fuses
according to Table D.1.

Table D.1 Recommended Input Fuse Selection

Time Delay/ Non-Time Delay/
Drive Model CIMR-VC Class RK5 Fuses Fuse Ampere Rating Class T Fuses
600 Vac, 200 kAIR 600 Vac, 200 kAIR
200 V Class Single-Phase Drives
BA0001 TRS5R 5
BA0002 TRS10R 10
BA0003 TRS20R 20
NI, TRS35R s Contact Yaskawa
BA0010 TRS50R 50
BA0012 TRS60R 60
200 V Class Three-Phase Drives
2A0001 TRS5R 5
2A0002 TRS5R 5
2A0004 TRS10R 10
2A0006 TRS15R 15
2A0010 TRS25R 25 Contact Yaskawa
2A0012 TRS35R 35
2A0020 TRS60R 60
2A0030 70 A6T70
2A0040 . 100 AG6T100
2A0056 Not Available 150 AG6T150
2A0069 200 A6T200
400 V Class Three-Phase Drives
4A0001 TRS2.5R 2.5
4A0002 TRS5R 5
4A0004 TRS10R 10
4A0005 TRS20R 20 Contact Yaskawa
4A0007 TRS20R 20
4A0009 TRS20R 20
4A0011 TRS30R 30
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Drive Model CIMR-VC]

Time Delay/
Class RK5 Fuses
600 Vac, 200 kAIR

Fuse Ampere Rating

Non-Time Delay/
Class T Fuses
600 Vac, 200 kAIR

4A0018

4A0023

4A0031

4A0038

Not Available

50 A6T50
60 A6T60
70 A6T70
80 A6T80

B Guarding Against Harmful Materials

When installing IP20/Open-Chassis drives, use an enclosure that prevents foreign material

from entering the drive from above or below.

B Grounding

The drive is designed to be used in T-N (grounded neutral point) networks. If installing the
drive in other types of grounded systems, contact your dealer or Yaskawa for instructions.

€ EMC Guidelines Compliance

This drive is tested according to European standards EN61800-3 and it complies with the

EMC guidelines.
B EMC Filter Installation
The following conditions must be met to ensure continued compliance with guidelines.

+ EMC Filter Selection: Refer to Yaskawa catalog for EMC filter selection.
+ EMC Filter Installation: Refer to option manual for option installation instructions.

Installation Method

Verify the following installation conditions to ensure that other devices and machinery used
in combination with this drive also comply with EMC guidelines.

1.

2.
3.
4

Install an EMC noise filter to the input side specified by Yaskawa for compliance

with European standards.

Place the drive and EMC noise filter in the same enclosure.

Use braided shield cable for the drive and motor wiring or run the wiring through a

metal conduit.

Keep wiring as short as possible. Ground the shield on both the drive side and the

motor side.
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D.2 European Standards

A c

U/t u

VT2 | v K@

W/T3 % W,

@ lu' _____ @
E
A - Drive D - Metal conduit
B - 20 m max cable length between E - Ground wire should be as short as
drive and motor possible.

C - Motor
Figure D.2 Installation Method

5. Ground the largest possible surface area of the shield to the metal conduit when
using braided shield cable. Yaskawa recommends using a cable clamp.

A - Braided shield cable C - Cable clamp (conductive)
B - Metal panel

Figure D.3 Ground Area
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Three-Phase 200 V /400 V Class

3

—‘ RILTSILZTLY VAEIAR MAE:

/ H— 0

A - Ground the cable shield F - Motor cable (braided shield cable,
max. 20 m)
B - Enclosure panel G - Motor
C - Metal plate H - Cable clamp
D - Grounding surface (remove any I - Max. distance between drive and
paint or sealant) noise filter
E - Drive J - EMC noise filter

Figure D.4 EMC Filter and Drive Installation for CE Compliance
(Three-Phase 200 V / 400 V Class)
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Single-Phase 200 V Class

A
L2
L1
PE
H L.
B
an
[
‘ IUY
L3—2—-11
J H E
[ RIL1S/LATIL3 U1 [VIT2(WT3}
il ~
/ ] D
N,
| ‘(o o)‘/
H F
A
OF
A - Ground the cable shield F - Motor cable (braided shield cable,
max. 20 m)
B - Enclosure panel G - Motor
C - Metal plate H - Cable clamp
D - Grounding surface (remove any I — Max. distance between drive and
paint or sealant) noise filter
E - Drive J — EMC noise filter

Figure D.5 EMC Filter and Drive Installation for CE Compliance
(Single-Phase 200 V Class)
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m EMC Filters

The drive should be installed with the EMC filters listed below in order to comply with the
EN 61800-3, category C1 requirements.

Table D.2 EN 61800-3 Category C1 Filters

Filter Data (Manufacturer: Schaffner)
Drive Rated [\ . . . Drive Filter
MR e |owmmURE] WX | Yo | Mowming | waimino
200 V Single-Phase Units
BAO0001 | FS 5855-10/07 10 0.4 71x169 x45 | 51156 M4 M5
BA0002 | FS 5855-10/07 10 0.4 71x169 x45 | 51156 M4 M5
BA0003 | FS 5855-10/07 10 0.4 71x169x45 | 51 x156 M4 M5
BA0006 | FS 5855-20/07 20 0.7 | 111x169%x50 | 91 x 156 M4 M5
BA0010 | FS 5855-20/07 20 0.7 | 111x169%x50 |120x% 161 M4 M5
BAO0012 | FS 5855-30/07 30 1.0 | 144%x174x50 |120% 161 M4 M5
200 V Three-Phase Units
2A0001 | FS 5856-10-07 10 0.7 82x194x50 | 62x181 M4 M5
2A0002 | FS 5856-10-07 10 0.7 82x194x50 | 62x181 M4 M5
2A0004 | FS 5856-10-07 10 0.7 82x194x50 | 62x181 M4 M5
2A0006 | FS 5856-10-07 10 0.7 82x194x50 | 62x181 M4 M5
2A0010 | FS 5856-20-07 20 0.8 | 111x169x%x50 | 91x 156 M4 M5
2A0012 | FS 5856-20-07 20 0.8 | 111x169x%x50 | 91x 156 M4 M5
2A0020 | FS 5856-30-07 30 0.9 | 144x174%x50 |120x 161 M4 M5
2A0030 | FS 5973-35-07 35 1.4 | 141 x330x46 |115%x313 M4 M5
2A0040 | FS 5973-60-07 60 3.0 | 206 x355%x60 |175x%336 M5 M6
2A0056 | FS 5973-60-07 60 3.0 | 206 x355%x60 |175x%336 M5 M6
2A0069 |FS 5973-100-07| 100 4.9 | 236 x408 x 80 (205 x 390 M8 M8
200 V Three-Phase Units
4A0001 | FS 5857-5/07 5 0.5 | 111x169x%x45 | 91x 156 M4 M5
4A0002 | FS 5857-5/07 5 0.5 | 111x169x%x45 | 91x 156 M4 M5
4A0004 | FS 5857-10/07 10 0.75 | 111 x 169 x45 | 91 x 156 M4 M5
4A0005 | FS 5857-10/07 10 0.75 | 111 x 169 x45 | 91 x 156 M4 M5
4A0007 | FS 5857-10/07 10 0.75 | 111 x 169 x45 | 91 x 156 M4 M5
4A0009 | FS 5857-20/07 20 1.0 | 144%x174x50 |120% 161 M4 M5
4A0011 | FS 5857-20/07 20 1.0 | 144%x174x50 |120% 161 M4 M5
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Filter Data (Manufacturer: Schaffner)
Drive Rated [\ . . Drive Filter
CIMR-vVO Type Current W[T('g]ht I?‘ll:lngrll_s:(on]s Y x X Mounting | Mounting
[A] 9 Screw A Screw
4A0018 | FS 5857-30-07 30 2.0 184 x 304 x 56 | 150 x 288 M4 M5
4A0023 | FS 5857-30-07 30 2.0 184 x 304 x 56 | 150 x 288 M4 M5
4A0031 | FS 5972-35-07 35 2.1 206 x 355 x50 | 175 %336 M4 M5
4A0038 | FS 5972-60-07 60 4.0 | 236x408 %65 |390 x 205 M6 M6
w H
| = |
(S
& @
& ilng:
+ +
-
| X *#
A
4
+ |
—— j{% Bl ﬁ%J

3

Figure D.6 EMC Filter Dimensions

m DC Reactors
Table D.3 DC Reactors for Harmonics Reduction

Inverter Type DC Reactor
CIMR-Vo Model Rating
200V Three Phase Units
2A0004
UZDA-B S4A
2A0006 8 mH
400 V Three Phase Units
4A0002 32 A
UZDA-B .
4A0004 28 mH

Note: Contact Yaskawa for information about DC reactors for other models.
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D.3 UL Standards

The UL/cUL mark applies to products in the United States and Canada indicates that UL has
performed product testing and evaluation and determined that their stringent standards for

product safety have been met. For a product to receive UL certification, all components

inside that product must also receive UL certification.

C QL us
LISTED

Figure D.7 UL/cUL Mark

€ UL Standards Compliance

This drive is tested in accordance with UL standard UL508C and complies with UL

requirements. The following conditions must be met to maintain compliance when using this
drive in combination with other equipment:

m Installation Area

Do not install the drive to an area greater than pollution severity 2 (UL standard).

B Main Circuit Terminal Wiring

Yaskawa recommends using UL-listed copper wires (rated at 75°C) and closed-loop
connectors or CSA-certified ring connectors sized for the selected wire gauge to maintain

proper clearances when wiring the drive. Use the correct crimp tool to install connectors per

manufacturer recommendation. Table D.4 lists a suitable closed-loop connector

manufactured by JST Corporation.
Table D.4 Closed-Loop Crimp Terminal Size (JIS C 2805)

(same for 200 V and 400 V)
Wire Gauge | Terminal Crimp Terminal Tightening Torque
mm?2 (AWG Screws Model Numbers N m (Ib to in.)
0.75 M3.5 R1.25-3.5 0.8 t0 1.0 (7.1 to 8.9)
(18) M4 R1.25-4 1.2t0 1.5 (10.6 to 13.3)
1.25 M3.5 R1.25-3.5 0.8t0 1.0 (7.1 t0 8.9)
(16) M4 R1.25-4 1.2t0 1.5 (10.6 to 13.3)
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Wire Gauge | Terminal Crimp Terminal Tightening Torque
mm?2 (AWG Screws Model Numbers N m (Ib to in.)

M3.5 R2-3.5 0.8to 1.0 (7.1 to 8.9)

2 M4 R2-4 1.2t0 1.5 (10.6 to 13.3)

(14) M5 R2-5 2.0t02.5(17.7 to 22.1)
M6 R2-6 4.010 5.0 (35.4 to 44.3)

M4 R5.5-4 1.2t0 1.5 (10.6 to 13.3)

3.5/5.5 M5 R5.5-5 2.0t02.5(17.7 to 22.1)

(12/10) M6 R5.5-6 4.0 10 5.0 (35.4 to 44.3)

M8 R5.5-8 9.0to 11.0 (79.7 to 97.4)

M5 R8-5 2.01t02.5(17.7 to 22.1)

(g) M6 R8-6 4.010 5.0 (35.4 to 44.3)

M8 R8-8 9.0 to 11.0 (79.7 to 97.4)

M5 R14-5 2.0t02.5(17.7 t0 22.1)

(1; M6 RI4-6 401050 (354 0 44.3)

M8 R14-8 9.0to 11.0 (79.7 to 97.4)

(242) M6 R22-6 4.0 10 5.0 (35.4 to 44.3)

M8 R22-8 9.0to 11.0 (79.7 to 97.4)

3(2%3 M8 R38-8 9.0to 11.0 (79.7 to 97.4)

<1> Use the specified crimp terminals (Model 14-NK5) when using CIMR-V2A0030, VE12A0040, VOI4A0023
with 14 mm? (6 AWG).

Note: Use crimp insulated terminals or insulated shrink tubing for wiring connections. Wires should
have a continuous maximum allowable temperature of 75°C 600 Vac UL-approved vinyl-
sheathed insulation.

Table D.5 Recommended Input Fuse Selection

Time Delay/
Drive Model CIMR-VO] Class RK5 Fuses Fuse Ampere Rating
600 Vac, 200 kAIR

200 V Class Single-Phase Drives
BA0001 TRS5R 5
BA0002 TRSI0R 10
BA0003 TRS20R 20
BA0006 TRS35R 35
BA0010 TRS50R 50
BA0012 TRS60R 60

200 V Class Three-Phase Drives
2A0001 TRS5R 5
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Time Delay/
Drive Model CIMR-VOI Class RK5 Fuses Fuse Ampere Rating
600 Vac, 200 kAIR

2A0002 TRS5R 5

2A0004 TRS10R 10
2A0006 TRS15R 15
2A0010 TRS25R 25
2A0012 TRS35R 35
2A0020 TRS60R 60
2A0030 70
2A0040 100
NI Contact Yaskawa 50
2A0069 200

400 V Class Three-Phase Drives

4A0001 TRS2.5R 2.5
4A0002 TRS5R 5

4A0004 TRS10R 10
4A0005 TRS20R 20
4A0007 TRS20R 20
4A0009 TRS20R 20
4A0011 TRS30R 30
4A0018 50
4A0023 60
AN Contact Yaskawa 7
4A0038 80

B Low Voltage Wiring for Control Circuit Terminals

Wire low voltage wires with NEC Class 1 circuit conductors. Refer to national state or local
codes for wiring. Use a class 2 (UL regulations) power supply for the control circuit

terminal.

Table D.6 Control Circuit Terminal Power Supply

Input / Output

Terminal Signal

Power Supply Specifications

Digital outputs

P1*, P2*, PC*, MA, MB, MC, MP

*Requires class 2 power supply.

Digital inputs

S1, 82, 83, 84, S5, S6, S7, SC, HI, HC

Use the internal power supply of the drive.

Use class 2 for external power supply.

Main frequency reference
(multi-function analog
inputs)

RP, +V, Al, A2, AC

Use the internal power supply of the drive.

Use class 2 for external power supply.
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B Drive Short-Circuit Rating

This drive has undergone the UL short-circuit test, which certifies that during a short circuit
in the power supply the current flow will not rise above 30,000 amps maximum at 240 V for
200 V class drives and 480 V for 400 V class drives.

» The MCCB and breaker protection and fuse ratings shall be equal to or greater than the
short-circuit tolerance of the power supply being used.

+ Suitable for use on a circuit capable of delivering not more than 30,000 RMS symmetrical
amperes for 240 V in 200 V class drives (up to 480 V for 400 V class drives) motor
overload protection.

€@ Drive Motor Overload Protection

Set parameter E2-01 (motor rated current) to the appropriate value to enable motor overload
protection. The internal motor overload protection is UL listed and in accordance with the
NEC and CEC.

m E2-01 Motor Rated Current
Setting Range: Model Dependent
Factory Default: Model Dependent

Parameter E2-01 (motor rated current) protects the motor if parameter L1-01 is not set to 0
(default is 1, standard induction motor protection enabled).

If Auto-Tuning has been performed successfully, the motor data that was entered in T1-04 is
automatically written into parameter E2-01. If Auto-Tuning has not been performed,
manually enter the correct motor rated current in parameter E2-01.

H L1-01 Motor Overload Protection Selection

The drive has an electronic overload protection function (OL1) based on time, output current
and output frequency, which protects the motor from overheating. The electronic thermal
overload function is UL-recognized, so it does not require an external thermal overload relay
for single motor operation.

This parameter selects the motor overload curve used according to the type of motor applied.

Table D.7 Overload Protection Settings

Setting Description
0 Disabled
1 Std Fan Cooled (< 10:1 motor) (factory default)
2 Standard Blower Cooled (10:1 motor)
3 Vector Motor (1000:1 motor)
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Setting

Description

4

PM motor

Disable the electronic overload protection (L1-01 = 0: Disabled) and wire each motor with
its own motor thermal overload when connecting the drive to more than one motor for
simultaneous operation.

Enable the motor overload protection (L1-01

“17,“2”, or “3”) when connecting the drive

to a single motor unless there is another means of preventing motor thermal overload. The
electronic thermal overload function causes an OL1 fault, which shuts off the output of the
drive and prevents additional overheating of the motor. The motor temperature is continually

calculated as long as the drive is powered up.

Setting L1-01 = 1 selects a motor with limited cooling capability below rated (base) speed
when running at 100% load. The OL1 function derates the motor when it is running below

base speed.

Setting L1-01 = 2 selects a motor capable of cooling itself over a 10:1 speed range when
running at 100% load. The OL1 function derates the motor when it is running at 1/10 or less

of its rated speed.

Setting L1-01 = 3 selects a motor capable of cooling itself at any speed — including zero
speed — when running at 100% load. The OL1 function does not derate the motor at any

speed.

Setting L1-01 = 4 selects protection for a PM motor.

B L1-02 Motor Overload Protection Time
Setting Range: 0.1 to 20.0 Minutes

Factory Default: 8.0 Minutes

The L1-02 parameter sets the allowed operation time before the OL1 fault occurs when the
drive is running at 60 Hz and 133% of the full load amp rating (E2-01) of the motor.
Adjusting the value of L1-02 can shift the set of OL1 curves up the Y-axis of the diagram

below but will not change the shape of the curves.
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10Hz  60Hz

o b\
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1 \
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§
2
E2-01 125% 150% 175% 200%
2
A - Time (minutes) B - Output Current

(Percent of motor FLA)

Figure D.8 Motor Overload Protection Time
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D.4 Safe Disable Input Precautions

€ Safe Disable Function Description

The Safe Disable function can be utilized to perform a safe stop following the EN60204-1,
stop category 0 (Uncontrolled stop by power removal). It is designed to meet the
requirements of the EN954-1, Safety Category 3 and EN61508, SIL2.

Removing the voltage from the terminal H1 activates the disables the drive output, i.e. the
power supply to the motor is cut by stopping the switching of the output transistors in a safe
way and “Hbb” is shown in the display. Safe Disable is applicable for induction and
permanent magnet motors.

€ Installation

« If the Safe Disable function is utilized, the wire link between the terminals HC and H1,
which is preinstalled at the shipment, has to be removed entirely.

* Connect the drive to an EN954-1, Safety Category 3 interrupting device so that in case of
a safe stop request the connection between the terminals HC and H1 is opened.

Power Supply
Drive [1]

EN954-1 Safety LI
Cat, 3 Device %

HC Controller I
H1 {l

Figure D.9 Safe Disable Wiring Example

Note: 1. To assure, that the Safe Disable function appropriately fulfills the safety requirements of the

application, a throughout risk assessment for the whole safety system has to be carried out.

2. The drive must be installed in a cabinet with a protection degree of at least IP54 in order to maintain
EN954-1, safety category 3 compliance.

3. If the safety device and the drive are installed in separate cabinets, the Safe Disable wires must be
installed in a short circuit proof way.

4. The Safe Disable function does not cut the power supply to the drive and does not provide electrical
isolation. Before any installation or maintenance work is done, the drives power supply must be
switched off.

a Standards Compliance
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5. When PM motors are used, the following must be considered:
Even if the HWBB function is active, although unlikely a failure in two of the drives power devices can
occur which means that current flows through the motor wmdmg In an induction motor no torque can
be produced by that. However, if this happens and a PM motor is connected a torque is produced
causing an alignment of the rotor magnets. The rotor may turn up to 180 deg electrically. It must be
ensured, that this possible failure mode is not safety critical for the application.

6. The time from opening the the Safe Disable input until the drive output is switched off is less than 1 ms.
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D.5 User Setting Table

User User
No. Name Setting No. Name Setting
. Motor Overheat Alarm Operation
[A1-01| Access Level Selection L1-03 Selection (PTC input)
. Motor Overheat Fault Operation
(A1-02| Control Method Selection L1-04 Selection (PTC input)
A1-03| Initialize Parameters L1-05 Motor_ Temperature Input Filter Time
(PTC input)
A1-04| Password 1 L1-13 Contlr}uous Eletrothermal Operation
Selection
A1-05| Password 2 L2-01 Momeptary Power Loss Operation
Selection
A1-06| Application Preset L2-02 Momentary Power Loss Ride-Thru
Time
A1-07| DriveWorksEZ Function Selection 1.2-03| Momentary Power Loss Minimum
Baseblock Time
A2-01 -
to | User Parameters, 1 to 32 L2-04 Ilzdomsntar]}éfn(‘)lw_erri;oss Voltage
A2-32 ecovery p e
A2-33| User Parameter Automatic Selection L2-05| Undervoltage Detection Level (UV)
b1-01| Frequency Reference Selection 1 L2-06| KEB Deceleration Time
b1-02| Run Command Selection 1 L2-07 Momentary Power Loss Ride-Thru
Time
b1-03| Stopping Method Selection L2-08| Minimum Frequency Gain at KEB Start
b1-04| Reverse Operation Selection L2-11
b1-07| Local/Remote Run Selection L3-01| Stall Prevention Selection during Accel.
pi-0g | Run Command Selection while in L3-02| Stall Prevention Level during Accel.
Programming Mode
bl1-14| Phase Order Selection L3-03| Stall Prevention Limit during Accel.
bl-15| Frequency Reference 2 L3-04 Stall Prevs:ntlon Selection during
Deceleration
b1-16| Run Command Source 2 L3-05| Stall Prevention Selection during Run
b1-17| Run Command at Power Up L3-06| Stall Prevention Level during Run
b2-01| DC Injection Braking Start Frequency L3-11| OV Suppression Function Selection
Overvoltage Suppression and
b2-02| DC Injection Braking Current L3-17| Deceleration Stall (Desired DC Bus
Voltage during Motor Stall)
DC Injection Braking Time/DC Main Power Circuit Voltage Adjustment
b2-03 o . L3-20 .
Excitation Time at Start Gain
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User User
No. Name Setting No. Name Setting

b2-04| DC Injection Braking Time at Stop L3-21| Accel/Decel Rate Calculation Gain

b2-08 | Magnetic Flux Compensation Capacity L3-22 Degelerauon Tlme at Stall Prevention
during Acceleration

b2-12| Short Circuit Brake Time at Start 1323 Automatic Reduction Selection for Stall
Prevention during Run

b2-13| Short Circuit Brake Time at Stop L3-24| Motor Acceleration Time for Inertia
Calculations

b2-15| DC Injection Braking Current 2 L3-25| Load Inertia Ratio

b3-01| Speed Search Selection L4-01| Speed Agreement Detection Level

b3-02| Speed Search Deactivation Current L4-02| Speed Agreement Detection Width

b3-03| Speed Search Deceleration Time L4-03| Speed Agreement Detection Level (+/-)

b3-05| Speed Search Delay Time L4-04| Speed Agreement Detection Width (+/-)

b3-06| Output Current 1 during Speed Search L4-05 Freque_ncy Reference Loss Detection
Selection

b3-10 é’; ?ﬁd Search Detection Compensation L4-06| Frequency Reference at Reference Loss

b3-14| Bi-Directional Speed Search Selection L4-07| Frequency Detection Conditions

b3-17| Speed Search Restart Current Level L5-01| Number of Auto Restart Attempts

b3-18| Speed Search Restart Detection Time L5-02| Auto Restart Operation Selection

b3-19| Number of Speed Search Restarts L5-04| Fault Reset Interval Time

b3-24| Speed Search Method Selection L5-05| Fault Reset Operation Selection

b3-25| Speed Search Retry Interval Time L6-01| Torque Detection Selection 1

b4-01| Timer Function On-Delay Time L6-02| Torque Detection Level 1

b4-02| Timer Function Off-Delay Time L6-03| Torque Detection Time 1

b5-01| PID Function Setting L6-04| Torque Detection Selection 2

b5-02| Proportional Gain Setting (P) L6-05| Torque Detection Level 2

b5-03 | Integral Time Setting (I) L6-06| Torque Detection Time 2

b5-04| Integral Limit Setting L6-0g| Mechanical Weakening Detection
Operation

b5-05| Derivative Time 1609 Mechanical Weakening Detection
Speed Level

b5-06| PID Output Limit L6-10| Mechanical Weakening Detection Time

b5-07| PID Offset Adjustment L6-11 %f::amcal Weakening Detection Start

b5-08 | PID Primary Delay Time Constant L7-01| Forward Torque Limit

b5-09 | PID Output Level Selection L7-02| Reverse Torque Limit

b5-10| PID Output Gain Setting L7-03| Forward Regenerative Torque Limit

b5-11| PID Output Reverse Selection L7-04| Reverse Regenerative Torque Limit
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User User
No. Name Setting No. Name Setting
b5-12 PID Fgedback R;ference Missing L7-06| Torque Limit Integral Time Constant
Detection Selection
b5-13| PID Feedback Loss Detection Level L7.07| Torque Limit Control Method Selection
during Accel/Decel
. . . Internal Dynamic Braking Resistor
b5-14| PID Feedback Loss Detection Time L8-01 Protection Selection (ERF type)
b5-15| PID Sleep Function Start Level L8-02| Overheat Alarm Level
b5-16| PID Sleep Delay Time 1.8-03| Overheat Pre-Alarm Operation
Selection
b5-17| PID Accel/Decel Time L8-05| Input Phase Loss Protection Selection
b5-18| PID Setpoint Selection L8-07| Output Phase Loss Protection
b5-19| PID Setpoint Value L8-0o| Qutput Ground Fault Detection
Selection
b5-20| PID Setpoint Scaling Lg-19| Heatsink Cooling Fan Operation
Selection
b5-34| PID Output Lower Limit L8-11 ?ienif‘"k Cooling Fan Operation Delay
b5-35| PID Input Limit L8-12| Ambient Temperature Setting
b5-36 | PID Feedback High Detection Level L8-15| QL2 Characteristics Selection at Low
Speeds
b5-37 P!D Feedback High Level Detection 18-18| Soft CLA Selection
Time
b5-38| PID Setpoint / User Display L8-19 Frequency Reduction Rate during OH
Pre-Alarm
b5-39| PID Setpoint and Display Digits L8-29| Current Unbalance Detection (LF2)
b6-01| Dwell Reference at Start L8-35| Side-by-Side Selection
b6-02 | Dwell Time at Start L8-38| Carrier Frequency Reduction
b6-03 | Dwell Frequency at Stop L8-41| Current Alarm Selection
b6-04 | Dwell Time at Stop nl-01| Hunting Prevention Selection
b8-01| Energy Saving Control Selection n1-02| Hunting Prevention Gain Setting
b8-02| Energy Saving Gain n1-03| Hunting Prevention Time Constant
Energy Saving Control Filter Time Hunting Prevention Gain while in
b8-03 nl-05
Constant Reverse
. . Speed Feedback Detection Control
b8-04 | Energy Saving Coefficient Value n2-01 (AFR) Gain
. . . Speed Feedback Detection Control
b8-05 | Power Detection Filter Time n2-02 (AFR) Time Constant
. o Speed Feedback Detection Control
b8-06| Search Operation Voltage Limit n2-03 (AFR) Time Constant 2
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No. Name Slé,tstier:g No. Name Sgtst?r:g
C1-01| Acceleration Time 1 n3-01 ?r‘f;ui‘fy‘iﬁﬁiﬁg Deceleration
C1-02| Deceleration Time 1 n3-02 | High-Slip Braking Current Limit
C1-03| Acceleration Time 2 n3-03 | High-Slip Braking Dwell Time at Stop
C1-04| Deceleration Time 2 n3-04| High-Slip Braking Overload Time

C1-05 g\/clzierrgtfgcam;ierse 1 n3-13| Overexcitation Deceleration Gain

C1-06 ](?\?[(;i)errgn[()):c;m"lzien?e 1 n3-21| High-Slip Suppression Current Level

Acceleration Time 4

C1-07 (Motor 2 Accel Time 2) n3-23| Overexcitation Operation Selection
Deceleration Time 4 Line-to-Line Motor Resistance Online
C1-08 : n6-01 .
(Motor 2 Decel Time 2) Tuning
C1-09| Fast-Stop Time n8-45| Speed Feedback Detection Control Gain
C1-10| Accel/Decel Time Setting Units ng-47| Pull-In Current Compensation Time
Constant
C1-11| Accel/Decel Time Switching Frequency n8-48| Pull-In Current
C2-01| S-Curve Characteristic at Accel Start n8-49 | Load Current
C2-02| S-Curve Characteristic at Accel End n8-50| Heavy Load Current Level (for PM)
C2-03| S-Curve Characteristic at Decel Start n8-51| Acceleration Time Pull-In Current
C2-04| S-Curve Characteristic at Decel End n8-55| Load Inertia
C3-01| Slip Compensation Gain n8-56 | High Performance Control Selection
C3-02| Slip Compensation Primary Delay Time 01-01| Drive Mode Unit Monitor Selection
C3-03| Slip Compensation Limit 01-02| User Monitor Selection After Power Up
C3-04 Slip Compensation Selection during 01-03| Digital Operator Display Selection

Regeneration

Output Voltage Limit Operation

C3-05 01-05| LED Contrast

Selection
C4-01| Torque Compensation Gain ol-10 Frequgncy Reference Setting and User-
Set Display
Torque Compensation Primary Delay Frequency Reference Setting / Decimal
C4-02| ... ol-11| ..
Time Display
C4-03| Torque Compensation at Forward Start 02-01 LOCA_L/REMOTE Key Function
Selection
C4-04| Torque Compensation at Reverse Start 02-02| STOP Key Function Selection
C4-05| Torque Compensation Time Constant 02-03| User Parameter Default Value

Torque Compensation Primary Delay

C4-06 Time 2

02-04| Drive/kVA Selection
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No. Name Sléltst?r: g No. Name Sléltst?r: g
Cs-01 ASR lj"roponional Gain 1 02-05 Frequgncy Reference Setting Method
(for Simple PG V/f Control) Selection
C5-02 ASR Ilmegral Time 1 02-06 Operation‘ Selgction when Digital
(for Simple PG V/f Control) Operator is Disconnected
C5-03 ASR Propoﬁional Gain 2 02-07 Mqtor Direction at Power Up when
(for Simple PG V/f Control) Using Operator
C5-04 E}stlir;;%;all Ct?fféontrol) 03-01| Copy Function Selection
C5-05| ASR Limit (for Simple PG V/f Control) 03-02 | Copy Allowed Selection
C6-01| Duty Cycle 03-03| Copy Mode Selection
C6-02| Carrier Frequency Selection 04-01| Accumulated Operation Time Setting
C6-03| Carrier Frequency Upper Limit 04-02| Accumulated Operation Time Selection
C6-04| Carrier Frequency Lower Limit 04-03 %)g;irr;ﬁ:?}ﬁl\iii)ntenance Setting
C6-05| Carrier Frequency Proportional Gain 04-05| Capacitor Maintenance Setting
d1-01| Frequency Reference 1 04-07 lsnel:tliTgPrevention Relay Maintenance
d1-02| Frequency Reference 2 04-09| IGBT Maintenance Setting
d1-03| Frequency Reference 3 04-10| IGBT Maintenance Setting
d1-04| Frequency Reference 4 04-11| U2, U3 Initial Value Selection
d1-05| Frequency Reference 5 04-12| kWH Monitor Initial Value Selection
d1-06| Frequency Reference 6 04-13 | Motor r/min Reset
d1-07| Frequency Reference 7 r1-01 | DWEZ Connection Parameter 1 (upr.)
d1-08| Frequency Reference 8 r1-02 | DWEZ Connection Parameter 1 (Iwr.)
d1-09| Frequency Reference 9 r1-03 | DWEZ Connection Parameter 2 (upr.)
d1-10| Frequency Reference 10 r1-04 | DWEZ Connection Parameter 2 (Iwr.)
d1-11| Frequency Reference 11 r1-05 | DWEZ Connection Parameter 3 (upr.)
d1-12| Frequency Reference 12 r1-06 | DWEZ Connection Parameter 3 (Iwr.)
d1-13| Frequency Reference 13 r1-07 | DWEZ Connection Parameter 4 (upr.)
d1-14| Frequency Reference 14 r1-08 | DWEZ Connection Parameter 4 (Iwr.)
d1-15| Frequency Reference 15 r1-09 | DWEZ Connection Parameter 5 (upr.)
d1-16| Frequency Reference 16 r1-10 | DWEZ Connection Parameter 5 (lwr.)
d1-17| Jog Frequency Reference rl-11 | DWEZ Connection Parameter 6 (upr.)
d2-01| Frequency Reference Upper Limit r1-12 | DWEZ Connection Parameter 6 (Iwr.)
d2-02 | Frequency Reference Lower Limit r1-13 | DWEZ Connection Parameter 7 (upr.)
d2-03| Master Speed Reference Lower Limit r1-14 | DWEZ Connection Parameter 7 (Iwr.)
d3-01| Jump Frequency 1 r1-15| DWEZ Connection Parameter 8 (upr.)
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User User
No. Name Setting No. Name Setting
d3-02| Jump Frequency 2 rl-16 | DWEZ Connection Parameter 8 (lwr.)
d3-03| Jump Frequency 3 r1-17 | DWEZ Connection Parameter 9 (upr.)
d3-04| Jump Frequency Width r1-18 | DWEZ Connection Parameter 9 (Iwr.)
d4-01 Frequency Reference Hold Function r1-19 | DWEZ Connection Parameter 10 (upr.)

Selection

Frequency Reference Bias Step

d4-03 (Up/Down 2) r1-20 | DWEZ Connection Parameter 10 (Iwr.)
Frequency Reference Accel/Decel .
d4-04 (Up/Down 2) r1-21 | DWEZ Connection Parameter 11 (upr.)

Frequency Reference Bias Operation

d4-051 Mode Selection (Up/Down 2)

r1-22 | DWEZ Connection Parameter 11 (Iwr.)

d4-06| Frequency Reference Bias (Up/Down 2) r1-23 | DWEZ Connection Parameter 12 (upr.)

Analog Frequency Reference

d4-07 Fluctuation Limit (Up/Down 2)

r1-24 | DWEZ Connection Parameter 12 (Iwr.)

Frequency Reference Bias Upper Limit

d4-08 (Up/Down 2)

r1-25 | DWEZ Connection Parameter 13 (upr.)

Frequency Reference Bias Lower Limit

d4-09 (Up/Down 2) r1-26 | DWEZ Connection Parameter 13 (lwr.)
d7-01| Offset Frequency 1 r1-27 | DWEZ Connection Parameter 14 (upr.)
d7-02| Offset Frequency 2 r1-28 | DWEZ Connection Parameter 14 (lwr.)
d7-03| Offset Frequency 3 r1-29 | DWEZ Connection Parameter 15 (upr.)
E1-01| Input Voltage Setting r1-30 | DWEZ Connection Parameter 15 (Iwr.)
E1-03| V/f Pattern Selection r1-31 | DWEZ Connection Parameter 16 (upr.)
E1-04| Max Output Frequency (FMAX) r1-32 | DWEZ Connection Parameter 16 (Iwr.)
E1-05| Max Voltage (VMAX) r1-33 | DWEZ Connection Parameter 17 (upr.)
E1-06| Base Frequency (FA) r1-34 | DWEZ Connection Parameter 17 (Iwr.)
E1-07| Mid Output Frequency (FB) r1-35 | DWEZ Connection Parameter 18 (upr.)
E1-08| Mid Output Frequency Voltage (VC) r1-36 | DWEZ Connection Parameter 18 (lwr.)
E1-09| Minimum Output Freq. (FMIN) r1-37 | DWEZ Connection Parameter 19 (upr.)
E1-10| Minimum Output Freq.Voltage (VMIN) r1-38 | DWEZ Connection Parameter 19 (Iwr.)
El-11| Mid Output Frequency 2 r1-39 | DWEZ Connection Parameter 20 (upr.)
E1-12| Mid Output Frequency Voltage 2 r1-40 | DWEZ Connection Parameter 20 (Iwr.)
E1-13| Base Voltage (VBASE) T1-00| Motor Selection 1/2

E2-01| Motor Rated Current T1-01| Auto-Tuning Mode Selection

E2-02| Motor Rated Slip T1-02| Motor Rated Power

E2-03| Motor No-Load Current T1-03| Motor Rated Voltage

E2-04| Number of Motor Poles T1-04| Motor Rated Current

438 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual



D.5 User Setting Table

User User
No. Name Setting No. Name Setting
E2-05| Motor Line-to-Line Resistance T1-05| Motor Base Frequency
E2-06| Motor Leakage Inductance T1-06| Number of Motor Poles
E2-07 11\/Iotor Iron-Core Saturation Coefficient T1-07| Motor Base Speed
E2-08 12\/[0t0r Iron-Core Saturation Coefficient T1-11| Motor Iron Loss
E2-09| Motor Mechanical Loss U1-01| Frequency Reference
E2-10 Motor Iron lLoss for Torque U1-02| Output Frequency
Compensation
E2-11| Motor Rated Output U1-03| Output Current
E2-12 1;/Iotor Iron-Core Saturation Coefficient U1-04| Control Mode
E3-01| Motor 2 Control Method Selection U1-05| Motor Speed
E3-04| Motor 2 Max Output Frequency U1-06| Output Voltage Reference
E3-05| Motor 2 Max Voltage (VMAX) U1-07| DC Bus Voltage
E3-06| Motor 2 Base Frequency (FA) U1-08| Output Power
E3-07| Motor 2 Mid Output Frequency (FB) U1-09| Torque Reference
E3-08 ](\f;’c“)’r 2 Mid Output Frequency Voltage U1-10| Tnput Terminal Status
E3-09| Motor 2 Minimum Output Freq.(FMIN) Ul-11| Output Terminal Status
Motor 2 Minimum Output Freq. Voltage .
E3-10 (VMIN) Ul-12| Drive Status
E3-11| Motor 2 Mid Output Freq. 2 U1-13| Terminal A1 Input Voltage
E3-12| Motor 2 Mid Output Freq. Voltage 2 Ul-14| Terminal A2 Input Voltage
E3-13| Motor 2 Base Voltage (VBASE) U1-16| Output Frequency after Soft Start
E4-01| Motor 2 Rated Current Ul-18| OPE Fault Parameter
E4-02| Motor 2 Rated Slip U1-19| MEMOBUS/Modbus Error Code
E4-03| Motor 2 Rated No-Load Current U1-24| Input Pulse Monitor
E4-04| Motor 2 Motor Poles U1-25| Software No. (Flash)
E4-05| Motor 2 Line-to-Line Resistance U1-26| Software No. (ROM)
E4-06| Motor 2 Leakage Inductance U2-01| Current Fault
E4-07 Motor% Motor Iron-Core Saturation 1U2-02| Previous Fault
Coefficient 1
E4-08 M"“’r% Motor Iron-Core Saturation U2-03| Frequency Reference at Previous Fault
Coefficient 2
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D.5 User Setting_; Table

User User
No. Name Setting No. Name Setting
E4-09| Motor 2 Mechanical Loss U2-04| Output Frequency at Previous Fault
E4-10| Motor 2 Iron Loss U2-05| Output Current at Previous Fault
E4-11| Motor 2 Rated Capacity U2-06| Motor Speed at Previous Fault
Motor 2 Iron-Core Saturation .
E4-12 Coefficient 3 U2-07| Output Voltage at Previous Fault
E4-14| Motor 2 Slip Compensation Gain U2-08| DC Bus Voltage at Previous Fault
E4-15| Torque Compensation Gain - Motor 2 U2-09| Output Power at Previous Fault
E5-01| Motor Code Selection (PM motor) U2-10| Torque Reference at Previous Fault
E5-02| Motor Rated Capacity (PM motor) U2-11| Input Terminal Status at Previous Fault
E5-03| Motor Rated Current (PM motor) Up-12| Quibut Terminal Status at Previous
ES5-04| Motor Poles (PM motor) U2-13| Drive Operation Status at Previous Fault
E5-05| Motor Armature Resistance (PM motor) U2-14 g;irlltulatlve Operation Time at Previous
E5-06| Motor d Axis Inductance (PM motor) U2-15| Soft Starter Speed Reference at
Previous Fault
E5-07| Motor q Axis Inductance (PM motor) U2-16| Motor g-Axis Current at Previous Fault

Motor Induction Voltage Constant 1

E5-09 U2-17| Motor d-Axis Current at Previous Fault
(PM motor)

E5-24 Motor Induction Voltage Parameter 2 U3-01| Most Recent Fault
(PM motor)

F1-02 8}’&;‘;"’" Selection at PG Open Circuit U3-02{ 2nd Most Recent Fault

F1-03 Operation Selection at Overspeed (OS) U3-03| 3rd Most Recent Fault

(for Simple PG V/f)

Operation Selection at Deviation

FI-04| £or Simple PG V/f Control)

U3-04| 4th Most Recent Fault

Overspeed Detection Level

FI-08| tor Simple PG V/f Control)

U3-05| 5th Most Recent Fault

Overspeed Detection Delay Time

FI1-091" ¢or Simple PG V/f Control)

U3-06| 6th Most Recent Fault

Excessive Speed Deviation Detection

FI-10 Level (for Simple PG V/f Control)

U3-07| 7th Most Recent Fault

Excessive Speed Deviation Detection
F1-11| Delay Time U3-08| 8th Most Recent Fault
(for Simple PG V/f Control)

F1-14| PG Open-Circuit Detection Time

(for Simple PG V/f Control) U3-09| 9th Most Recent Fault
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D.5 User Setting Table

User User
No. Name Setting No. Name Setting
Fo6-
01 to
F6- Range reserved U3-10| 10th Most Recent Fault
41
F7-
01to Cumulative Operation Time at Most
F7- Range reserved U3-11 Recent Fault
21
H1-01 Multi-Function Digital Input Terminal Us-12 Cumulative Operation Time at 2nd
. S1 Function Selection . Most Recent Fault
H1-02 Multi-Function Digital Input Terminal U3-13 Cumulative Operation Time at 3rd Most
. S2 Function Selection . Recent Fault
H1-03 Multi-Function Digital Input Terminal U3-14 Cumulative Operation Time at 4th Most
7| S3 Function Selection “7| Recent Fault
H1-04 Multi-Function Digital Input Terminal U3-15 Cumulative Operation Time at 5th Most
S4 Function Selection Recent Fault
H1-05 Multi-Function Digital Input Terminal U3-16 Cumulative Operation Time at 6th Most
| S5 Function Selection "7 Recent Fault
H1-06 Multi-Function Digital Input Terminal U3-17 Cumulative Operation Time at 7th Most
“| S6 Function Selection " 7| Recent Fault
H1-07 Multi-Function Digital Input Terminal U3-18 Cumulative Operation Time at 8th Most
. S7 Function Selection . Recent Fault
Terminal MA, MB and MC Function Cumulative Operation Time at 9th Most
H2-01 . U3-19
Selection (relay) Recent Fault
Terminal P1 Function Selection Cumulative Operation Time at 10th
12-02 (open-collector) U3-201 Most Recent Fault
12-03| Terminal P2 Function Selection U4-01| Accumulated Operation Time
(open-collector)
H2-06| Watt Hour Output Unit Selection U4-02| Number of Run Commands
H3-01| Terminal A1 Signal Level Selection U4-03| Cooling Fan Operation Time
H3-02| Terminal A1 Function Selection U4-05| Capacitor Maintenance
H3-03| Terminal A1 Gain Setting U4-07| IGBT Maintenance
H3-04| Terminal Al Bias Setting U4-09| LED Check
H3-09| Terminal A2 Signal Level Selection U4-10| kWH, Lower 4 Digits
H3-10| Terminal A2 Function Selection U4-11| kWH, Upper 5 Digits
H3-11| Terminal A2 Gain Setting U4-13| Peak Hold Current
Frequency Reference (Current)
H3-12 Terminal A2 Input Bias U4-14| Peak Hold Output Frequency
H3-13| Analog Input Filter Time Constant U4-16| Motor Overload Estimate (OL1)
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D.5 User Setting Table

User User
No. Name Setting No. Name Setting
Multi-Function Analog 1 .
H4-01 (Terminal AM Monitor Sclection) U4-18| Frequency Reference Selection Results
H4-02 Multi-Function Analog 1 U4-19 Frequency Reference from
(Terminal AM Output Gain) MEMOBUS/Modbus Communications
Multi-Function Analog 1 .
H4-03 (Terminal AM Output Bias) U4-20| Option Frequency Reference
H5-01| Drive Node Address U4-21| Run Command Selection Results
H5-02| Communication Speed Selection U4-22| MEMOBUS/Modbus Communications
Reference
H5-03| Communication Parity Selection U4-23| Option Card Reference
H5-04 Stopping Method After Communication U5-01| PID Feedback
Error
H5-05 gommunlcatlon Fault Detection U5-02| PID Input (feedback)
election
H5-06| Drive Transmit Wait Time U5-03| PID Output
H5-07| RTS Control Selection U5-04| PID Setpoint
H5-09| CE Detection Time U6-01| Torque Reference (Internal)
Unit Selection for MEMOBUS/Modbus
HS5-10 Register 0025H U6-02| Motor Secondary Current (Iq)
Hs.11| Communications ENTER Function U6-03| Motor Excitation Current (Id)
Selection
. Output of speed control (ASR)
H5-12| Run Command Method Selection U6-04 (for Simple V/f PG)
(Terminal RP) Pulse Train Input
H6-01 Function Selection U6-05| Output voltage reference (Vq)
H6-02| Pulse Train Input Scaling U6-06| Output Voltage Reference (Vd)
H6-03| Pulse Train Input Gain U6-07| g-axis ACR Output
H6-04| Pulse Train Input Bias U6-08| d-Axis ACR Output
H6-05| Pulse Train Input Filter Time U6-17 Enerey Savings Cocfficient Calculation
Value
H-06| {Terminal MP) Pulse Train Monitor U6-18| PID Differential Feedback
Selection
H6-07| Pulse Train Monitor Scaling U6-19| PID Adjusted Feedback
L1-01| Motor Overload Protection Selection U6-20| Frequency Reference Bias (Up/Down 2)
L1-02| Motor Overload Protection Time U6-21| Offset Frequency
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Index

Symbols

(Terminal MP) Pulse Train Monitor Selection351,
442
(Terminal RP) Pulse Train Input Function

Selection. ........................ 351, 442
Numerics

10th Most Recent Fault ........ 150, 382, 441
2nd Most Recent Fault . . ....... 152, 381, 440
2-Wire Initialization . ................... 122
2-Wire Sequence. . . ...........oueun.... 128
3rd Most Recent Fault . ........ 152, 381, 440
3-Wire Initialization. .. ................. 123
3-Wire Sequence. ............. 128, 129, 341
3-Wire Sequence Example . ............... 57
4th Most Recent Fault ......... 152, 381, 440
5th Most Recent Fault ......... 152, 382, 440
6th Most Recent Fault ......... 152, 382, 440
7th Most Recent Fault ......... 152, 382, 440
8th Most Recent Fault ......... 152, 382, 440
9th Most Recent Fault ......... 152, 382, 440
A

A/D Conversion Error ......... 182, 188, 190
Al Initialization Parameters. ............. 311
N 0 164, 311

A1-02122, 157, 195, 220, 231, 232, 234, 237,
311, 433
A1-03 112, 122, 129, 164, 188, 189, 311, 433

Al-04 ... ... 165, 228, 311
Al-05 ... ............... 165, 228, 311, 433
AL-06 ... . 312
A2 User Parameters . ................... 312
A2-01 .. 165
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A2-32. 165
A2-33. ... 113, 165, 312, 433
Accel/Decel . ..................... 132, 133
Accel/Decel Ramp Hold . ............... 342
Accel/Decel Time . .................... 180
Accel/Decel Time 1.................... 342
Accel/Decel Time Selection2............ 342
Accel/Decel Time Setting Units . . . . .. 321, 436
Accel/Decel Time Switching Frequency 321, 436
Acceleration Error. ................ 186, 223
Acceleration Time 1 ........... 132, 320, 436
Acceleration Time 2 ............... 320, 436

Acceleration Time 3 (Motor 2 Accel Time 1)320,
436

Acceleration Time 4 ............... 320, 436
Acceleration Time Pull-In Current . . .. 369, 436
Acceleration/Deceleration. .......... 132, 134
Access Level Selection . ............ 164, 311

Accumulated Operation Time . . . . 151, 383, 441
Accumulated Operation Time Selection 372, 437
Accumulated Operation Time Setting. . 372, 437

Adjusting the Monitor Output. ........... 146
Speed Feedback Detection Control. . ... ... 237
AFRGain ............ ... 178
AFR Time Constant 1 .................. 178
AFR Time Constant 2 . . ................ 178

181
Ambient Temperature Setting . . . .305, 364, 435
Analog Filter Time Constant. ............ 180
Analog Frequency Reference Fluctuation Limit

Up/Down2).......cooiiiii.. .. 328, 438
Analog Input Filter Time Constant . . . . 348, 441
Application Selection .............. 312, 433

ASR Integral Time 1 (for Simple PG V/f Control)
323, 437

ASR Integral Time 2 (for Simple PG V/f Control)
323, 437

ASR Limit (for Simple PG V/f Control) 323, 437
ASR Proportional Gain 1 (for Simple PG V/f
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Control). ... 323, 437
ASR Proportional Gain 2 (for Simple PG V/f
Control). ........covvvii.. 323, 437
Auto Restart Operation Selection. . . .. 359, 434
Automatic Reduction Selection for Stall
Prevention duringRun . ............ 357, 434
Auto-Tuning153, 155, 156, 157, 159, 161, 162
Auto-Tuning Codes. . ................... 222
Auto-Tuning Fault Codes . . .............. 157
Auto-Tuning Fault Detection . ............ 222
Auto-Tuning Fault Solutions ............. 222
Auto-Tuning for V/f Control ............. 154
Auto-Tuning Mode Selection . . .. 160, 375, 438
Auxiliary Frequency Reference 1.......... 349
B

bl Operation Mode Selection. ............ 313

b1-01. 124, 126, 170, 229, 313, 410, 411, 433
b1-02 127, 128, 200, 219, 229, 313, 410, 411,
433

bl-03................... 129, 130, 131, 220
bl-04...... ... il 231, 240, 313
bl-07.. ... .. 313, 433
bI-08. ... ... 313, 433
bl-14.. ... .. 314, 433
bl-15.. ... o 314, 433
bl-16. ... ... 314, 433
bl-17.. .. oo 314, 433
b2 DC Injection Braking. . ............... 314
b2-01.................... 129, 314, 433
b2-02.............. 129, 236, 238, 314, 433
b2-03......... L 238, 314, 433
b2-04................. L 129, 238, 314, 434
b2-08. ... 315, 434
b2-12. ... 315, 434
b2-15. .. 434
b3 SpeedSearch ....................... 315
b3-01........... .. L. 238, 315, 434
b3-02................... 198, 201, 315, 434
b3-03........... . 198, 201, 315, 434
b3-05........ 315, 434

b3-10 ...l 203, 315, 434

b3-14 .. ... 203, 315, 434
b3-17 . 203, 315, 434
b3-18 .. 203, 316, 434
b3-19 ... 201, 203, 316, 434
b3-24 ..., 198, 199, 201, 316, 434
b3-25 .. 316, 434
b4 Timer Function. .. .................. 316
b4-01 ... 316, 434
b4-02 ... 316, 434
bSPIDControl. ....................... 316
b5-01 .............. 218, 220, 241, 316, 434
b5-02......... 316, 317, 318, 319, 434, 435
b5-03 ... . 316, 434
b5-04 ... .. 316, 434
b5-05 .. 316, 434
b5-06 ... 317, 434
b5-07 .. 317, 434
b5-08 ... 317, 434
b5-09 ... 238, 317, 434
b5-10 .. oo 317, 434
b5-11 .o 317, 434
b5-12 .. 193, 317, 435
b5-13 ... .. 193, 210, 317, 435
b5-13andb5-14.......... ... ... ..., 193
b5-14 ... ... 193, 210, 317, 435
b5-15 .. 318, 435
b5-16 .. oo 318, 435
b5-17 .o 318, 435
b5-18 .. 318, 435
b5-19 .. 318, 435
b5-20 .. 318, 435
b5-34 .. 318, 435
b5-35 . 318, 435
b5-36 ... 192, 210, 318, 435
b5-36and b5-37.......... ... 193
b5-37 .o 192, 210, 318, 435
b5-38 .. 318, 435
b5-39 . 318, 435
b6 Dwell Function. . ................... 319
b6-01 ... 319, 435
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b6-02. ... 319, 435
b6-03.. ... . 319, 435
b6-04.. ... ... 319, 435
b8 Energy Saving . . .................... 319
b8-01........o 319, 435
b8-02...... ... 319, 435
b8-03. ... 319, 435
b8-04. ... ... 319, 435
b8-05..... ... 319, 435
b8-06. ... 319, 435
Base Frequency ............. ... ... .. 198
Base Frequency (FA) ............... 331, 438
Base Voltage (VBASE) ............. 331, 438
Baseblock............ ... .. o ool 206
Baseblock2 .......... ... ... .o 0oL 347
Baseblock Command (N.C.).............. 342
Baseblock Command (N.O.) ............. 342
Baseblock Signal Input. . ....... 184, 210, 211
Basic Drive Operation . ................. 122
bb .. 184, 206
Bi-Directional Speed Search Selection .315, 434
Braking Resistor. . ...................... 82
Braking Resistor Adjustments . ............ 83
Braking Resistor Fault .. ................ 346
Braking Resistor Overheat . .............. 202
Braking Resistor, Installation.............. 82
bUS....... ... o 182, 184, 187, 206
Buzzing Sound from Motorat 2 kHz. ... ... 239
Cc

CTuning. . ....oovvii i 320
C1 Acceleration and Deceleration Times. . . . 320
C1-01 ..... 103, 132, 223, 224, 233, 320, 436

C1-01 through C1-08 .191, 197, 198, 199, 202,
203, 208, 211, 212

C1-01 through C1-11 . .................. 180
C1-01,-03,-05,-07 . ............iit.. 195
Cl-02............. 132, 188, 235, 320, 436
C1-02,-04,-06and -08 ................. 200
C1-02,-04,-06,-08 . ................... 200

Cl-03.. ... 233, 320, 436
Cl-04. .. ..., 235, 320, 436
CL-05. . 233
Cl-06.. ..., 235, 320, 436
CLl-07. .o 233, 320, 436
CIL-08.. ..., 235, 320, 436
Cl-09. ... 132, 321, 436
Cl-10. .o 132, 321, 436
Cl-1l.. 133, 321, 436
C2 S-Curve Characteristics. . . ........... 321
C2-01. .o 203, 321, 436
C2-01 through C2-04............... 180, 195
C2-02. . 321, 436
C2-03. . 321, 436
C2-04. . 321, 436
C3 Slip Compensation. .. ............... 321
C3-01. . 177, 179
C3-02...iiii 179, 237, 321, 436
C3-03.. . 234, 322, 436
C3-04. ..o 322, 436
C3-05. 322, 436
C4 Torque Compensation . .............. 322
C4-01.........coiinn.. 177, 195, 199, 230
C4-02..... 177, 178, 220, 237, 239, 322, 436
Ca-03. . o 322, 436
C4-05. . oo 322, 323, 436
C4-06. . ..., 178, 179, 220
C5 Speed Control (ASR). ............... 323
C5-01. . 200, 213
CS5-02. 0 200, 213
C6 Carrier Frequency .................. 323
C6-01.......ooviii . 177, 323, 437

C6-02. 84, 177, 179, 196, 199, 235, 236, 237,
241, 324, 437

C6-03. . 324, 437
CO-04. . . 324, 437
Co-05.. ... 237, 324, 437
Cable Length Between Drive and Motor . ... 67
CALL. ... 184, 207
Cannot Change Parameter Settings. . . ... .. 228
Capacitor Maintenance . ............ 151, 383
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Capacitor Maintenance Setting. . ... .. 372, 437
Carrier Frequency Lower Limit . . . ... 324, 437
Carrier Frequency Proportional Gain . . 324, 437
Carrier Frequency Reduction .. ...... 365, 435
Carrier Frequency Selection.177, 179, 324, 437
Carrier Frequency Setting Error . ... .. 186, 221
Carrier Frequency Upper Limit ... ... 324, 437
CE.....ooviiii 182, 184, 187, 207
CE Detection Time . . .............. 350, 442
CEmark ............................. 417
CF . 182, 188
CI-01. ... 240
clockerror.................... L 190
ClockFault...................... 183, 190
Coastto Stop. .. ..o ovvi 130
Coast to Stop with Timer ................ 131

Communication Fault Detection Selection. . 350,
442
Communication Parity Selection . . ... 350, 442
Communication Speed Selection . . . . . 350, 442
Communications ENTER Function Selection351,
442

Communications Test Mode. . ............ 344
Connected Machinery Vibrates When Motor

Rotates ............. ... .. ... .. 236
Constant Torque . . .............cooooun.. 140
Control Circuit Connection Diagram . . . .. ... 69
Control Circuit Fault. .. ............ 183, 190
Control Circuit Input Terminals . ........... 70
Control Circuit Output Terminals. . ......... 71

Control Circuit Terminal Block Configuration72,
409

Control Circuit Terminal Block Functions. . . .70
Control Fault. .................... 182, 188
Control Method Selection. .. ........ 311, 433
ControlMode . ............... 150, 377, 439
Control Power Supply Undervoltage . ... ... 183
Cooling Fan Maintenance Setting (Operation

TIME). . ooe et 372, 437
Cooling Fan Operation Time . ... 151, 383, 441

Cooling Fan Replacement. . .............. 254

Copy Allowed Selection . ............... 437

Copy Function Selection .. .............. 437
Copy Mode Selection .................. 437
CPFO2 .......................... 182, 188
CPFO3 ... 182, 188
CPFO6 ... 189
CPFO7 ................ oL 182, 189
CPFO8 ............ L. 182, 189
CPFI1 ... i 182, 189
CPFI12 ....... ... .. .. ... ... 183, 189
CPFI3 ... 183, 189
CPFl14 ....... ... ... ... .. ... 183, 190
CPF16 .......... ... i 183
CPF17 ... 183, 190
CPFI8 ......... ... il 183, 190
CPF19 ....... ... ...l 183, 190
CPF20 ... 183, 190
CPF21 ... i 183, 190
CPF22 .......... ... ...l 182, 190
CPF23 .. ... 182, 191
CPF24 .. ... ... ... ... ..ol 182, 191
Cumulative Operation Time at 10th Most Recent
Fault............ ... ... ... 151, 383, 441
Cumulative Operation Time at 2th Most Recent

Fault................. ... ... 150, 382, 441
Cumulative Operation Time at 3th Most Recent

Fault............ ... ... ... 150, 382, 441
Cumulative Operation Time at 4th Most Recent

Fault............ ... ... ... 150, 382, 441
Cumulative Operation Time at 5th Most Recent

Fault................. ... ... 150, 382, 441
Cumulative Operation Time at 6th Most Recent

Fault............ ... ... ... 151, 382, 441
Cumulative Operation Time at 7th Most Recent

Fault............ ... ... ... 151, 382, 441
Cumulative Operation Time at 8th Most Recent

Fault................. ... ... 151, 383, 441
Cumulative Operation Time at 9th Most Recent

Fault............ ... ... ... 151, 383, 441

Cumulative Operation Time at Most Recent Fault
150, 382, 441
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Cumulative Operation Time at Previous Fault151,

381, 440

Current Alarm. .................... 185, 211
Current Alarm Selection. . ........... 365, 435
Current Detection Error . ............ 186, 224
Current Fault. . ............... 151, 380, 439
Current Offset Fault . . .................. 188
Current Unbalance Detection (LF2). . ..365, 435
D

dReferences............... ... 325
d1 Frequency Reference................. 325
di-0l.............. 168, 170, 325, 326, 437
di-02........ oo 168, 325, 437
dl-03......... i 168, 325, 437
di-04..... ... 168, 325, 437
dl-05. ... 325, 437
dl-07... 325, 437
dl-09. ... 325, 437
dl-10. ..o 325, 437
dl-11. .. 326, 437
dl-12. 437
dl-15. 326, 437
dl-16. ... 326, 437
dl-17.. .o 166, 326, 437
d2 Frequency Upper and Lower Limits . . . . . 326
d2-01........ o 239, 326, 437
d2-02. ... 326, 437
d2-03. ... 326, 437
d3 Jump Frequency..................... 327
d3-01......coo 237, 327, 437
d3-01 throughd3-03.................... 239
d3-01 through d3-04.................... 180
d3-02. ... 327, 438
d3-03. ... 327, 438
d3-04....... 237, 327, 438
d4 Frequency Reference Hold .. .......... 327
d4-01. ... 327, 438
d4-04. ...l 327, 328, 329, 438
d4-06. . ... 328, 438
d4-07. ... 328, 438

YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual

d4-08 ... 328, 438
d4-09 ... 328, 438
d7 Offset Frequency ................... 329
d7-01 ... 329, 438
d7-03 .. 329, 438
d-Axis ACR Output. ........... 152, 386, 442
DC Bus Overvoltage . . ................. 213
DC Bus Undervoltage . . ............ 204, 346
DCBus Voltage. . ............. 151, 377, 439
DC Bus Voltage at Previous Fault. 151, 381, 440
DC Injection Braking .................. 236
DC Injection Braking at start. .. .......... 238
DC Injection Braking at Stop ............ 238
DC Injection Braking Command. ... ...... 343
DC Injection Braking Current. . . .238, 314, 433
DC Injection Braking Current2 .......... 434

DC Injection Braking Start Frequency . 314, 433
DC Injection Braking Time/DC Excitation Time at
Start.......... .. ..o ool 314, 433
DC Injection Braking to Stop . ........... 130
Deceleration Rate Calculation Gain . .. 357, 434
Deceleration Takes Too Long With Dynamic

Braking Enabled ...................... 235
Deceleration Time 1 ........... 132, 320, 436
Deceleration Time 2 . .............. 320, 436

Deceleration Time 3 (Motor 2 Decel Time 1)320,
436

Deceleration Time 4 ............... 320, 436
Deceleration Time at Stall Prevention during

Acceleration. .. ................... 357, 434
Derated Torque . ...............ooun... 141
Derivative Time. . ................. 316, 434
dEv......... .. ... 182, 184, 191, 208
Differential PID Feedback. .............. 349
Digital Operator Connection Fault . ....... 200
Digital Operator Display Selection . . .. 370, 436
DIP SwitchSL......... . ... . ... .... 80
dnE.... ... 184, 208
Down?2 Command. .................... 344
Down Command . ..................... 342
Drive Baseblock ...................... 184
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Drive Capacity Setting Fault ............. 217

Drive Capacity Signal Fault......... 182, 191
Drive Cooling Fans. .................... 254
Drive Disabled ................... 184, 208
Drive Does Not Allow Selection of Rotational

Auto-Tuning . . ...t 232
DriveEnable..................... 344, 347
Drive Input Voltage Setting . ............. 138
Drive Intended Use. . .................... 12
Drive kVA Setting Error. . ............... 185
Drive Mode. ............... 97, 98, 100, 347
Drive Mode Unit Monitor Selection. .. 370, 436
Drive Models and Types. .. ............... 44
Drive Motor Overload Protection. . ........ 428
Drive Node Address . .. ............ 350, 442

Drive Operation Status at Previous Fault151, 381,
440

Drive Overheat . . ...................... 185
Drive Overheat Alarm (OH2)............. 342
Drive Overheat Warning. .. .............. 212
Drive Overload .. ................. 183, 198
DriveReady .............. ... ..., 346
Drive Replacement . ... ................. 258
Drive Short-Circuit Rating . .. ............ 428
Drive Status. . ................ 151, 379, 439
Drive Status Monitors. . ................. 150
Drive Transmit Wait Time .......... 350, 442
Drive Watts Loss Data .. ................ 302
Drive/kVA Selection. .. ............ 371, 436
During Baseblock . . .................... 346
During Fast-stop . ...................... 347
DuringRun........... ... ... ... .... 345
During Run 2, Motor Switch Command Input185
During Torque Limit. ................... 347
DutyCycle ... 437
Dwell Frequency at Stop. .. ......... 319, 435
Dwell Function. . ...................... 180
Dwell Reference at Start. . .......... 319, 435
Dwell Time at Start. . .............. 319, 435
Dwell Time at Stop. .. ............. 319, 435
Dynamic Braking Resistor . . ............. 183

Dynamic Braking Transistor ... ...... 183, 203
E
¢YEAIKOpECA .. ... .. ... 293, 294, 296, 297
E1 V/f Pattern Characteristics . . . ......... 330
E-10. .. o 230
2 ) 138, 438
E1-03 .139, 140, 230, 233, 235, 330, 389, 438
E1-03 V/F Pattern Settings . ............. 389
E1-03 V/F Pattern Settings for Drive Capacity
200400 V..o 389

E1-04 139, 220, 233, 235, 239, 241, 331, 389,
438

E1-04 through E1-10.. . 195, 197, 198, 199, 212
B1-05.............. 139, 331, 389, 390, 438
E1-06.140, 150, 198, 235, 331, 389, 390, 438
140, 220, 331, 389, 390, 438
E1-08 139, 177, 179, 197, 198, 199, 230, 331,
389, 390, 438

B1-08and B1-10 .. ..........ooooue.... 212
E1-09 139, 220, 229, 230, 240, 331, 389, 390,
438

E1-10 140, 177, 179, 197, 198, 199, 230, 235,
331, 389, 438

El1-12. .. 331, 438
El-13 ... 331, 438
E2 Motor Parameters. . ................. 331
E2-01 .142, 147, 177, 197, 198, 331, 428, 438
E2-02............. .. 143, 177, 331, 438
E2-03.............. 143, 177, 222, 331, 438
E2-04....... ... ... 143, 332, 438
E2-05.. .. . 143, 332, 439
E2-06........00iiiiii. 143, 332, 439
E2-07 ... 143, 224, 332, 439
E2-08.................. 143, 224, 332, 439
E2-09..... ... 143, 332, 439
E2-10. .. oo 143, 332, 439
E2-11 ..o 143, 332, 439
S 142, 143, 332, 439
E3 Motor 2 V/f Characteristics . . ......... 332
E3-01 ... 332, 439

448 YASKAWA ELECTRIC TOEP C710606 22A YASKAWA AC Drive - V1000 Installation & Start-Up Manual



E3-04 ... ... 333, 439

E3-04 through E3-10 ................... 195
E3-05 ... . 333, 439
E3-06 ................... 220, 333, 439
E3-07 ... 333, 439
E3-08 ... ... 333, 439
E3-00 ... . 333, 439
E3-10 ... 333, 439
E3-11 ..o 333, 439
E3-12 .o 333, 439
E4 Motor 2 Parameters. . ................ 333
E4-01 ......... ... ... ... 147, 333, 439
E4-02 .. .o 333, 439
E4-03 ... .. 333, 439
E4-04 .. ... .. 334, 439
E4-05 ... .. 334, 439
E4-06 .......... .. .. ... 334, 439
E4-07 ... 334, 439
E4-08 ... ... 334, 439
E4-09 .. ... 334, 440
E4-10 .. ... 334, 440
E4-11 ... 334, 440
E4-12 ... 334, 440
E4-14 .. .. 334, 440
E4-15 .. . 334, 440
ES PM Motor Parameters. ............... 335
E5-01 .................. 195, 203, 220, 239
E5-02 ..o 335, 440
E5-03 ... ... 220, 335, 440
E5-04 .. ... .. 335, 440
E5-06 ... 335, 440
E5-00 .. . 220
E5-24 . ... .. 220, 336, 440
EEPROM Data Error ................... 189
EEPROM Serial Communication Fault . . . .. 189
EEPROM Serial Communications Fault . ... 182
EEPROM Write Error .................. 192
EF . 184, 208
EFO.................... 182, 184, 191, 209
EFl.. .. 192, 209
EF1toEF7 ............. ..., 182, 184

EF2 ..o 192, 209
EF3 ... 192, 209
EF4 ... 192, 209
EFS5 .. 192, 209
EF6 ... . 192, 209
EF7 .o 192, 209
Electrical Thermal Motor Protection. . . . ... 146
EMC Guidelines ...................... 417
Endl...... ... ... ... ... ... 186, 224
End2....... ... ... ... 186, 224
End3....... ... ... ... ... 186, 225
Energy Saving Coefficient Value .. ... 319, 435

Energy Saving Control Filter Time Constant 319,
435

Energy Saving Control Selection . . . .. 319, 435
Energy Saving Gain. ............... 319, 435
Energy Savings Coefficient Calculation Value . .
152, 442

Er-01 ... o 186, 222
Er-02 ... 186, 222
Er-03 ... 186, 222
Er-04 ... ... .. 186, 223
Er-05 ..o 186, 223
Er-08 ... 186, 223
Er-09 ... .o 186, 223
Er-11 oo 186, 224
Er-12 .o 186, 224
Err.o.ooo 192
European Standards. ................... 417

Excessive Motor Oscillation and Erratic Rotation
236

Excessive PID Feedback . .. 182, 184, 192, 210
Excessive Speed Deviation (for Simple V/f with

PG). .o 182, 184
Excessive Speed Deviation Detection Delay Time
(for Simple PG V/fControl) . ............ 440
Excessive Speed Deviation Detection Level (for

Simple PG V/fControl). . ............... 440
Excessive V/f Setting .............. 186, 224
External Fault .................... 192, 210

External Fault (input terminal S1 to S7) 182, 184
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External Fault (user selection possible) . . . .. 343

External Search Command 1 ............. 344
External Search Command 2 ............. 344
F

F1 Simple PG V/f Parameters. . .. ......... 336
FL-02. ... 337, 440
FI-03... ... 337, 440
FI-04. ... . . 337, 440
FI1-08............ooin. 200, 213, 337, 440
F1-08andF1-09....................... 200
FI-09. ... ..o 213, 337, 440
FLI-10. ... .o 191, 208, 337, 440
Fl-10and F1-11........ ... ... ... .... 191
FI-11..... ..ot 191, 208, 337, 440
Fl-14.. ... ... .. .... 202, 214, 338, 440
F6 and F7 Serial Communications Option Card
Settings . . .o vt 338
F6-03... .. 192, 209
FA 140
Fast-stop(N.C.) ..., 342
Fast-Stop N.O.) . ..o 342
Fast-stop Time ................... 321, 436
Fault ......... ... 346
Fault Causes and Solutions. .............. 187
Fault Detection . . ...................... 187
Fault Displays....................o.... 187
Fault History. .................... 226, 227
FaultReset .................. ... ... 342
Fault Reset Example.................... 227
Fault Reset Interval Time . .. ........ 359, 434
Fault Reset Operation Selection . . . . .. 359, 434
Fault Reset when Run Command Entered . . .215
Fault Trace Example.................... 227
Faults............... ... .. ... 181, 182
FB .o 140
FoH.................... 182, 184, 192, 210
FoL ...t 182, 184, 193, 210
Feedback Detection Control Time Constant 2 232
FIOG/RIOG . ... 166
FLASH memory error. . . ................ 190

FLASH Memory Fault. . ............ 183, 189
FMAX .. 139
FMIN. ... ..o 139
ForwardJog.......................... 342

Forward Regenerative Torque Limit . . . 363, 434
Forward Run Command (2-wire sequence). . 343

Forward Torque Limit.............. 363, 434
Forward/Reverse Run Command Input Error 208
Fref/Fout Agree 1 ..................... 345
Fref/Fout Agree2 ..................... 346
Fref/Fset Agree 1...................... 345
Fref/Fset Agree2...................... 346
Frequency (FOUT) Detection 1........... 345
Frequency (FOUT) Detection2........... 345
Frequency Bias (A1) ................... 348
Frequency Detection3.................. 346
Frequency Detection4.................. 346
Frequency Gain . ...................... 349

Frequency Reduction Rate during OH Pre-Alarm
365, 435

Frequency Reference........... 150, 376, 439
Frequency Reference (Current) Terminal A2 Input
Bias ... 348, 441
Frequency Reference 1 ......... 168, 325, 437
Frequency Reference 10 ............ 325, 437
Frequency Reference 11 ............ 326, 437
Frequency Reference 12 ................ 437
Frequency Reference 13 ............ 326, 437
Frequency Reference 14 ............ 326, 437
Frequency Reference 15 ............ 326, 437
Frequency Reference 16 ............ 326, 437

Frequency Reference 2168, 236, 314, 325, 433,
437

Frequency Reference 3 ......... 168, 325, 437
Frequency Reference 4 ......... 168, 325, 437
Frequency Reference 5 ............. 325, 437
Frequency Reference 6 ............. 325, 437
Frequency Reference 7 ............. 325, 437
Frequency Reference 8 ............. 325, 437
Frequency Reference 9 ............. 325, 437

Frequency Reference Accel/Decel (Up/Down 2)
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327, 438

Frequency Reference at Previous Fault 151, 380,
439

Frequency Reference at Reference Loss 358, 434
Frequency Reference Bias (Up/Down 2)152, 328,
386, 438, 442

Frequency Reference Bias Operation Mode
Selection (Up/Down 2). ............. 328, 438
Frequency Reference Bias Step (Up/Down 2) 327
Frequency Reference Bias Step(Up/Down 2) 438
Frequency Reference from MEMOBUS/Modbus
Communications. .................. 151, 442
Frequency Reference Hold Function Selection .
327, 438

Frequency Reference Loss Detection Selection .
358, 434

Frequency Reference Lower Limit (Up/Down 2)
328, 438

Frequency Reference Selection . ... ... 313, 433
Frequency Reference Selection 1.......... 229
Frequency Reference Selection Results 151, 384,
442

Frequency Reference Setting / Decimal Display
370, 436

Frequency Reference Setting and User-Set Display
370, 436

Frequency Reference Setting Method Selection.
371, 437

Frequency Reference Upper Limit. . . .. 326, 437
Frequency Reference Upper Limit (Up/Down 2)
328, 438

Frequency Reference Wiring .. ............ 76
FWD Torque Limit. .................... 349
FWD/REV Command (2-wire sequence 2) . . 343
FWD/REV Torque Limit ................ 349
G

General Safety Information ............... 14
General-purpose motor. . . ............... 148
GF.... .. 182, 193
Ground Fault. . .................... 182, 193
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Ground Fault Interrupter Activates When Drive is

Running............ ... ... ... ..... 241
Ground Wiring. . . ............ oo 67
H

H1 Multi-Function Digital Input. ......... 341

H1 Multi-Function Digital Input Selections . 341

HI-O1.................. 104, 166, 341, 441
H1-01 through H1-07 .................. 230
H1-01 through H1-10 .................. 228
H1-01 throughto H1-07 ................ 217
HI-02. ... o o 341, 441
HI-03. .. 341, 441
HI-04. .. ... 341, 441
HI-05................... 57, 168, 341, 441
HI-06. . ... 168, 341, 441
HI-07.............. 104, 166, 167, 341, 441

H2 Multi-Function Digital Output Settings. . 345

H2 Multi-Function Digital Outputs. . ... ... 344
H2-0. .o 144
H2-01.............. 144, 147, 236, 345, 441
H2-01toH2-03 . ... 206
H2-02. ... 144, 345, 441
H2-03......... ... ... 147, 345, 441
H2-06. . ... 345, 441
H3 Analog Inputs ..................... 348

H3 Multi-Function Analog Input Settings. . . 348

H3-01. ..o 348, 441
H3-02...... 79, 197, 233, 235, 238, 348, 441
H3-02and H3-10...................... 219
H3-020orHI13-10........ ... ... 212
H3-03. ... 233, 234
H3-04. .. .o 234
H3-09................ 79, 80, 229, 348, 441
H3-09 Details .............. ... ... .... 80
H3-10............... 79, 197, 233, 235, 238
H3-11. ..o 233, 234, 238
H3-13. . 180, 237
H4 Multi-Function Analog Outputs . ...... 349
H4-01......... ... ... 145, 349, 442
H4-02.................. 145, 146, 349, 442
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H4-03 .................. 145, 146, 349, 442
H5 MEMOBUS/Modbus Communications . . 350
H5-01 ... 350, 410, 442
H5-01toHS-07..............oiiia.. 409
H5-02 ...................... 350, 410, 442
H5-03 ... 350, 410, 442
H5-04 ... ... ... ... 350, 410, 442
H5-05 ...................... 350, 411, 442
H5-06 ...................... 350, 411, 442
H5-07 ... 350, 411, 442
H5-09 ...................... 208, 350, 442
H5-10 ... 351, 442
HS-11 ..o 351, 442
H5-12 ..o 351, 442
H6 Pulse Train Input/Output. . ............ 351
H6-01 ... 351, 442
H6-02 .................. 200, 213, 351, 442
H6-02 through H6-05 ... ........... 200, 213
H6-03 ... 351, 442
H6-04 ... ... ... ... 351, 442
H6-06 .......................... 351, 442
H6-07 ... 352, 442
Hardwire Baseblock . .................... 70
Hob...... ... ... 184, 210
HobF..... ... ... 184, 211
HCA ... ... ... 185, 211

Heatsink Cooling Fan Operation Delay Time364,
435
Heatsink Cooling Fan Operation Selection . 364,
435

Heatsink Overheat ........ 183, 185, 196, 211
Heavy Duty Ratings .. .................. 292
Heavy Load Current Level (for PM) ....... 436
High Performance Control Selection . . .. ... 436
High Slip Braking. ..................... 344
High Slip Braking OL. . ................. 183
High Starting Torque ................... 142
High-slip Braking . .. ................... 200
High-Slip Braking Current Limit . . . . . 367, 436

High-Slip Braking Deceleration Frequency Width
367, 436

High-Slip Braking Dwell Time at Stop . 367, 436

High-slip Braking OL . ................. 199
High-Slip Braking Overload Time . ...367, 436
High-slip Braking Overload Time. ........ 200
High-Slip Suppression Current Level . . 368, 436
Hunting Prevention Gain................ 177

Hunting Prevention Gain Setting. .237, 366, 435
Hunting Prevention Gain while in Reverse . .366,
435

Hunting Prevention Selection . . ... ... 366, 435
Hunting Prevention Time Constant. . . . 366, 435
|

I/0 Connections. . ...................... 71
IGBT Maintenance ............ 151, 383, 441
IGBT Maintenance Setting . ......... 372, 437
Initial Operation. . ..................... 106
Initialize Parameters . ... .. 112, 122, 311, 433
Input Fuses. ...................... 418, 426
Input Phase Loss . ................. 183, 201
Input Phase Loss Protection Selection. . 364, 435
Input Pulse Monitor. . .......... 151, 380, 439
Input Terminal Status. .......... 151, 378, 439

Input Terminal Status at Previous Fault 151, 381,
440

Input Terminals .. ..................... 104
Input Voltage Setting........... 138, 330, 438
Inrush Prevention Circuit Fault........... 205

Inrush Prevention Relay Maintenance Setting372,
437

Inspection. . ............. 247, 248, 249, 250
Installation Environment. ... ............. 41
Installation Orientation . ................. 42
Installation Spacing . .. .................. 42
Installing Multiple Drives . . .............. 43
Integral Limit Setting. . ............. 316, 434
Integral Time Setting (I) ............ 316, 434

Internal Dynamic Braking Resistor Protection 83
Internal Dynamic Braking Resistor Protection

Selection (ERF type) . .............. 363, 435
Inverter Duty motor. . .................. 148
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J

Jog Frequency Reference . . . . ... 166, 326, 437
JogFunction.......................... 166
JogOperation .. .............coouvunn... 166
Jog Reference Selection. ................ 341
Jump Frequency .. ........... ... .. ... .. 180
Jump Frequency 1.................. 327, 437
Jump Frequency 2. ................. 327, 438
Jump Frequency 3.................. 327, 438
Jump Frequency Width. . ............ 327, 438
K

KEB Deceleration Time . . ........... 354, 433
KEB Operation. ....................... 347
KEB Ride-thru (N.C.). .. ................ 344
KEB Ride-thru(N.O.) .................. 344
KEB Ride-thru2 (N.C.) . ................ 344
KEB Ride-thru2 (N.O.) . . ... ... oo 344
kWH Monitor Initial Value Selection. . .372, 437
kWH, Lower 4 Digits.......... 151, 384, 441
kWH, Upper 5 Digits . ......... 151, 384, 441
L

L Protection Function. .. ............ 352, 373
L1 Motor Protection Functions ........... 352
L1-01 147, 148, 149, 198, 352, 428, 429, 442
L1-02 ..o 147, 353, 429, 442
L1-03 .o 353
L1-04 ..o 353, 433
L1-05 .o 353, 433
L2 Momentary Power Loss .............. 353
L2-01 oo 353, 433
L2-02 oo 353
L2-03 ..o 130, 354, 433
L2-04 .. 354, 433
L2-05 ..o 204, 354, 433
L2-06 .o 354, 433
L2-07 oo 354, 433
L2-08 oo 354, 433
L3 Stall Prevention Function . ............ 355
L3-01 oo 355, 433
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L3-01 through L3-06................... 180
L3-02. .. 233, 239, 355, 433
L3-03. .. 355, 433
L3-04........... 83, 198, 200, 235, 356, 433
L3-05. . 356, 433
L3-06. ... 180, 234, 356, 433
L3-07. 180
L3-11. . 180, 201, 357, 433
L3-17 . 357, 433
L3-20. . 357, 433
L3-21 357, 434
L3-22. 357, 434
L3-23 . 357, 434
L3-24 . 358, 434
L3-25. 201, 358, 434
L4 Frequency Detection . ............... 358
L4-01. ..o 236, 358, 434
L4-02. ... 236, 358, 434
L4-03. .. 358, 434
L4-04. . . 358, 434
L4-05. . 358, 434
L4-06. ... ..o 358, 434
L5FaultReset........................ 359
LS5-01. ... 214, 359, 434
L5-02. .. 359, 434
L5-04. .. 359, 434
L5-05. . . 359, 434
L6 Overtorque Detection. . . ............. 360
LO-01. ... 360, 434
L6-02.............. 199, 203, 213, 360, 434
L6-02andL6-03 ...t 203, 215
L6-03.............. 199, 203, 213, 360, 434
L6-04. ... . 361, 434
L6-05.............. 199, 204, 213, 361, 434
L6-05and L6-06 .. ............ 204, 213, 215
L6-06.............. 199, 204, 213, 361, 434
L6-08. ... 362, 434
L6-09. ..o 362, 434
L6-10. ... 362, 434
Lo-11. .. 362, 434
L7 Torque Limit ...................... 363
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L7-01 throughL3-04 ................... 180
L7-01 through L7-04 ...... 188, 230, 233, 235
L7-02. ... 224, 363, 434
L7-03. ... 363, 434
L7-04. ... 363, 434
L7-06. ..o 363, 435
L7-07. ... 363, 435
L8

Hardware Protection ................ 363
L801........vvi. 83, 202, 363, 435
L8-02. .. 196
L8-03. ... 364, 435
L8-04. .. ..o 364, 435
L8-05. ... 201, 202
L8-07. ... 193, 364, 435
L8-09......c i 193, 364, 435
L8-10. ... 364, 435
L8-11.. oo 364, 435
L8-12. .. i 305, 364, 435
L8-15. . o 365, 435
L8-18. ..o 365, 435
L829. .. 306, 365, 435
L8-38. .o 239, 365, 435
L8-41.. . 365, 435
LCDContrast . .........c.covvvininann. 436
LEDCheck.................. 151, 384, 441
LED Operator. .. ............ 91, 92, 93, 127
LF .. 182, 193
LE2 .. 183, 194

Line-to-Line Motor Resistance Online Tuning . .
368, 436

Line-to-Line Resistance Auto-Tuning . .. ... 230
Line-to-Line Resistance Error . ... ... 186, 223
LORE........covviiiiiii... 94, 104, 162
Load Current..................... 368, 436
Load Falls When Brake is Applied (Hoist-Type

Applications). . . ... 236
LoadInmertia...................... 369, 436
Load Inertiafor PM .................... 203
Load Inertia Ratio............. 201, 358, 434

436

Local/Remote Run Selection. . ....... 313, 433
Local/Remote Selection. . ............... 341
Loss of Reference ..................... 346
Low Voltage Directive. ................. 417
Low Voltage Wiring. . . ................. 427
M

Magnetic Flux Compensation Capacity 314, 315,
434

Main Circuit Connection Diagram . . . . .. 58, 68
Main Circuit Terminal Functions. . ......... 63
Main Circuit Terminal Power Supply .. .. ... 66
Main Circuit Terminal Wiring. ........ 68, 425
Main Circuit Terminals Connection .. ...... 58
Main Frequency Reference . .............. 79
Main Frequency Reference Input . ......... 71

Main Power Circuit Voltage Adjustment Gain357,
433

Main/Aux. ...l 125
Maintenance. . .. .................. 252, 253
Master Speed Reference Lower Limit. . 326, 437
Max Output Frequency (FMAX). .. ... 331, 438
Max Voltage (VMAX).............. 331, 438
Mechanical Weakening (N.O.) ........... 347

Mechanical Weakening Detection Operation 362,
434

Mechanical Weakening Detection Speed Level .
362, 434

Mechanical Weakening Detection Start Time362,
434

Mechanical Weakening Detection Time 362, 434
MEMOBUS/Modbus Communication Error. 182,
184, 187, 207

MEMOBUS/Modbus Communication Set-up 406
MEMOBUS/Modbus Communications Reference
151, 385, 442

MEMOBUS/Modbus Communications Test Mode
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Complete. . .......ooviiiinii . 214

MEMOBUS/Modbus Error Code. . ........ 151
Memobus/Modbus Error Code. ... .... 380, 439
MEMOBUS/Modbus Switch Settings . . .81, 407
MEMOBUS/Modbus Termination. . . .. ..... 81
MEMOBUS/Modbus Test Mode Complete . . 185
Mid Output Frequency (FB).......... 331, 438
Mid Output Frequency 2 ............ 331, 438
Mid Output Frequency Voltage (VC). . .331, 438
Mid Output Frequency Voltage 2. ... .. 331, 438
Mid Output Voltage A .............. 177, 179
Minimum Frequency Gain at KEB Start . . .. 354
Minimum Output Frequency ............. 240

Minimum Output Frequency (FMIN) . .331, 438
Minimum Output Frequency Voltage (VMIN) .
331, 438

Minimum Output Voltage. ........... 177, 179
Minor Alarms. ........... ... ... ... .. 184
Minor Fault. . ........... ... ... .. .. 222
MinorFaults. ..................... 181, 184
Modes.........oooooiiiiiiiiiiiiiL. 97
Momentary Power Loss Minimum Baseblock

Time . ...t 354, 433

Momentary Power Loss Operation Selection 353,
433
Momentary Power Loss Ride-thru Time353, 354,
433
Momentary Power Loss Voltage Recovery Ramp

Time . ... 354, 433
Monitor Output. . ........ooviii.. 71
Most Recent Fault. . ........... 152, 381, 440
Motor 2 Base Frequency (FA) ........ 333, 439
Motor 2 Base Voltage (VBASE) ...... 333, 439
Motor 2 Control Method Selection. ... .. ... 439
Motor 2 TronLoss. ................. 334, 440

Motor 2 Iron-Core Saturation Coefficient 3. 334,
440

Motor 2 Leakage Inductance ......... 334, 439
Motor 2 Line-to-Line Resistance . . . . .. 334, 439
Motor 2 Max Voltage (VMAX) ....... 333, 439
Motor 2 Mechanical Loss. ........... 334, 440

Motor 2 Mid Output Frequency 2. . . .. 333, 439
Motor 2 Mid Output Frequency Voltage (VC)333,
439

Motor 2 Mid Output Frequency Voltage 2 . .333,
439

Motor 2 Minimum Output Frequency (FB) .333,
439

Motor 2 Minimum Output Frequency (FMIN). .

333, 439

Motor 2 Minimum Output Frequency Voltage

(VMIN) ..o 333, 439
Motor 2 Motor Iron-Core Saturation Coefficient 1
334, 439

Motor 2 Motor Iron-Core Saturation Coefficient 2
334, 439

Motor 2 Motor Poles. .............. 334, 439
Motor 2 Rated Capacity ............ 334, 440
Motor 2 Rated Current ......... 147, 333, 439
Motor 2 Rated No-Load Current. . . . .. 333, 439
Motor 2 Rated Slip . ............... 333, 439
Motor 2 Selection ... .............. 342, 347

Motor 2 Torque Compensation Gain. . . 334, 440
Motor Acceleration Time for Inertia Calculations
358, 434

Motor Armature Resistance (for PM motor). 335,
440

Motor Base Frequency . ... 159, 160, 376, 439

Motor Base Speed . . ........... 160, 376, 439
Motor d Axis Inductance (for PM motor)335, 440
Motor Data Error. ................. 186, 222
Motor Data for Auto-Tuning. ............ 160

Motor d-Axis Current at Previous Fault152, 381,
440

Motor Direction at Power Up when Using Operator
371, 437

Motor Does Not Operate When an External Run

CommandisInput..................... 240
Motor Does Not Operate When the RUN Button on
the Digital Operator is Pressed ........... 239
Motor Does NotRotate . . ............... 228

Motor Excitation Current (1d) . . . . 151, 386, 442
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Motor Hunting and Oscillation Control Parameters
180

Motor Hunting Occurs at Low Speeds.. . . . .. 232
Motor Hunting Occurs When Operating With a
LightLoad ........... ... ... ... .... 235

Motor Induction Voltage Constant 1 (for PM
00701 70) o 1 336, 440
Motor Induction Voltage Parameter 2 (for PM

MOLOT) .« v v ettt e e e 336, 440
Motor Iron Core Saturation Coefficient Error 186
Motor IronLoss .............. 161, 376, 439

Motor Iron Loss for Torque Compensation . 143,
332, 439

Motor Iron-Core Saturation Coefficient. . . .. 224
Motor Iron-Core Saturation Coefficient 1 .. 143,
332, 439

Motor Iron-Core Saturation Coefficient 2 .. 143,
332, 439

Motor Iron-Core Saturation Coefficient 3332, 439
Motor Iron-Core Saturation Coefficients . . .. 143
Motoris TooHot .......... ... ... .... 231
Motor Leakage Inductance. . . . .. 143, 332, 439
Motor Line-to-Line Resistance. . . 143, 332, 439
Motor Mechanical Loss . ....... 143, 332, 439
Motor No-Load Current . . ... ... 143, 331, 438
Motor Operates at a Higher Speed than the Speed
Command ............ ... ... ... ... 241
Motor Overheat. . ................. 185, 212
Motor Overheat 1 (PTCinput) ............ 183
Motor Overheat 2 (PTC input) .. .......... 183
Motor Overheat Alarm (PTC Input)........ 197
Motor Overheat Alarm Operation Selection (PTC
INPUL). .« et 353
Motor Overheat Fault (PTC Input)......... 197
Motor Overheat Fault Operation Selection (PTC
MPUL). .ttt 353, 433

183, 197
Motor Overload Estimate (OL1) . 151, 384, 441
Motor Overload Protection Selection. . 147, 352,
428, 442

Motor Overload Protection Time 147, 353, 429,

456

442

Motor Parameters ..................... 142
MotorPoles .......................... 159
Motor Poles (for PM motor) . ........ 335, 440
Motor Produces Insufficient Torque . . ... .. 238
Motor Protection Function. . ............. 198
Motor protection operation time . ......... 149

Motor q Axis Inductance (for PM motor) . . . 440
Motor g-Axis Current at Previous Fault151, 381,
440

Motorr/minReset . .................... 437
Motor Rated Capacity (for PM motor) . 335, 440
Motor Rated Current . 143, 147, 159, 160, 331,

376, 428, 438

Motor Rated Current (for PM motor) . . 335, 440

Motor Rated Output. . .......... 143, 332, 439
Motor Rated Power . ........... 160, 375, 438
Motor Rated Slip. ............. 143, 331, 438
Motor Rated Voltage . .. ... 159, 160, 375, 438

Motor Rotates After the Drive Output is Shut Off
238

Motor Rotates Faster Than the Frequency
Reference............. ... ... ... . ... 234
Motor Rotates in One Direction Only . . 231, 240
Motor Secondary Current (Iq). .. .151, 386, 442

Motor Selection 1/2............ 160, 375, 438
Motor Speed . ................ 150, 377, 439
Motor Speed at Previous Fault .. .151, 381, 440
Motor Speed Error. .. .................. 186
Motor Speed Fault. .................... 224
Motor Stalls During Acceleration or With Large

Loads.......cooiiiiniiii i, 233

Motor Stops During Acceleration or When a Load

isConnected ......................... 240
Motor Switch duringRun ............... 214
Motor Temperature (PTC input) .......... 349

Motor Temperature Input Filter Time (PTC input)
353, 433

Motor Wiring. . . ...t 66
Multi-Function Analog 1 (Terminal AM Monitor
Selection). ................... 145, 349, 442
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Multi-Function Analog 1 (Terminal AM Output

Bias) . ... 442
Multi-Function Analog 1 (Terminal AM Output
Gain)....................... 145, 349, 442

Multi-Function Analog Input Selection Error186,
219

Multi-Function Analog Outputs. .......... 144
Multi-Function Contact Input. . ... ........ 168
Multi-Function Contact Input Terminals . . . . 166
Multi-Function Contact Output . .......... 144
Multi-Function Contact Outputs. .. ........ 147
Multi-Function Digital Input Terminal S1 Function
Selection. ........................ 341, 441

Multi-Function Digital Input Terminal S2 Function
Selection. ........................ 341, 441

Multi-Function Digital Input Terminal S3 Function
Selection......................... 341, 441

Multi-Function Digital Input Terminal S4 Function
Selection. ........................ 341, 441

Multi-Function Digital Input Terminal S5 Function
Selection......................... 341, 441

Multi-Function Digital Input Terminal S6 Function
Selection......................... 341, 441

Multi-Function Digital Input Terminal S7 Function
Selection. ........................ 341, 441

Multi-Function Digital Inputs. . ............ 70
Multi-Function Digital Output. ............ 71

Multi-Function Input Selection Error. . . . . .. 217
Multi-Function Input Setting Error .. ...... 185

Multi-Function Photocoupler Output. . . . . . .. 71

Multiple Drive Wiring .. ................. 68
Multi-Step Speed Operation (4-Step Speed) . 168
Multi-Step Speed Reference. . ............ 341

Multi-Step Speed Reference 4 ............ 343

N

n Advanced Performance SetUp.......... 366
nl Hunting Prevention .................. 366
nl-01.............. ... ..., 235, 366, 435

nl-02.............. 177, 201, 237, 366, 435

nl-03.... .o 366, 435
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nl-05 ... . ... 366, 435
178
n2 Speed Feedback Detection Control Function .
367

n2-01.............. 178, 235, 237, 367, 435
n2-02..... 178, 201, 220, 232, 235, 367, 435
n2-03 .......... 178, 201, 220, 232, 367, 435
n3 High Slip Braking. . ................. 367
n3-01 ... ... 367, 436
n3-02 . ... 367, 436
n3-03 ... 367, 436
n3-04 ... 199, 200, 367, 436
n3-13 ... 195, 198, 368, 436
N3-21 o 368, 436
n3-23 .. 198, 368, 436
n6 Online Tuning of Resistance between Motor

Lines ... 368
n6-01....... ... 368, 436
n8 Permanent Magnet (PM) Motor Control . 368
n8-45 .. . ... 201, 239, 368, 436
n8-47 ... 201, 239, 368, 369, 436
n8-48 ... 368, 436
N8-49 ... 368, 436
N8-50 .. . 436
n8-51 ... ... ... 203, 369, 436
n8-55 . . .. 203, 369, 436
N8-56 .. . 436
NEMATypel............oiit. 47, 48, 49
Noise From the Drive or Output Lines When the
Driveis PoweredOn................... 236
No-Load Current Error . ............ 186, 223
No-Load Operation . .. ................. 161
Normal Duty Ratings. . ................. 292

Number of Auto Restart Attempts. . . . . 359, 434
Number of Motor Poles143, 160, 332, 376, 438,
439

Number of Run Commands. . . . . . 151, 383, 441
Number of Speed Search Restarts. . . . . 316, 434
o

o Operator Related Parameters .. ......... 370
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ol-03. ... 370, 436
0l-10. ... 370, 436
ol-11... .. 370, 436
02 Multi-Function Selections . ... ......... 371
02-01. ... 229, 371, 436
02-02. ... 230, 371, 436
02-03.............. 113, 122, 164, 371, 436
02-04...... ..., 177, 196, 217, 371, 436
02-05. . ... 371, 437
02-06. ..o 200, 371, 437
02-07. .o 371, 437
03-01.... .. 437
03-02. .0 437
03-03. .. 437
04 Maintenance Period. ................. 372
04-01. ..o 372, 437
04-02. ... 372, 437
04-03.............. 196, 197, 212, 372, 437
04-05. . . 372, 437
04-07. .o 372, 437
04-09. . ... 372, 437
04-10. .o 437
o4-11. ..o 372, 437
04-12. .o 372, 437
04-13. 372, 437
0C .o 183, 194
OFAQO ....... ... 183, 195
OFAOL ... 195
OoFAO3 ... . 196
oFAO4 . ... 196
Offset Frequency. ............. 152, 387, 442
Offset Frequency 1 ................ 329, 438
Offset Frequency 1 Addition ............. 343
Offset Frequency 2 ................ 329, 438
Offset Frequency 2 Addition ............. 343
Offset Frequency 3 ................ 329, 438
Offset Frequency 3 Addition ............. 343
oH..................... 183, 185, 196, 211
OHPrealarm ......................... 347
OH Pre-alarm Time Limit. . .............. 347

OHL oo 183, 196
OH2 oo 185, 212
OH3 ... 183, 185, 197, 212
OHA ... 183, 197
B P 183, 197
OL2. .o 183, 198, 239

435

olL3... ... .. 183, 185, 199, 213
old.. ... 183, 185, 199, 213
OL7. . 183, 199
OPE . ... 217
oPEFault............................ 151
OPE faultconstant. .................... 217
OPE Fault Parameter............... 379, 439
OPEOL....... ... 185, 217
OPEO2....... ... 185, 217
OPEO3....................... 185, 217, 218
OPEOS. . ... .. 186, 219
OPEO7. ... i 186, 219
OPEOS. . ..... ... 185, 220
OPE09. ... 185, 220
OPEI10. ... 185, 220
OPELL....... ... ... 186, 221
Open Loop Vector . .................... 224

Open Loop Vector Control 109, 122, 142, 156,
179, 188, 201, 230, 232, 233, 234, 237, 238
Open Loop Vector Control Mode Tuning ... 178
Open Loop Vector Control Mode Tuning

Parameters........................... 178
Open-Chassis IP20 .................. 45, 46
Operating with the Load Connected . . ... .. 163
Operation Errors . ................. 181, 185
Operation Selection at Deviation (for Simple PG

V/fControl)...................... 337, 440
Operation Selection at Overspeed (OS) (for Simple
PGV/A) ... 337, 440

Operation Selection at PG Open Circuit (PGO) .
337, 440

Operation Selection when Digital Operator is
Disconnected . .. .................. 371, 437
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Option Card Communications Error
Option Card External Fault . 182, 184, 191, 209

Option Card Fault (Port A). .............. 195
Option Card Fault (port A)........... 183, 196
Option Card Reference. ........ 151, 385, 442

Option Communication Error. . .. 182, 187, 206
Option Frequency Reference . ... 151, 384, 442

Option Reference ...................... 346
Option/Drive Selection. . ................ 341
oS ... 183, 185, 200, 213
Oscillation or Hunting . ................. 237
Output Current .. ............. 150, 377, 439
Output Current at Previous Fault . 151, 380, 440
Output current imbalance . . .............. 194
Output Frequency . ............ 150, 376, 439
Output Frequency after Soft Start. . . . . . 379, 439
Output Frequency after SoftStart . ......... 151

Output Frequency at Previous Faultl151, 380, 440
Output Frequency is not as High as Frequency
Reference ........... ... ... ... ...... 239
Output Ground Fault Detection Selection364, 435
Output of speed control (ASR) (for Simple V/fPG)
151, 386, 442

Output Open Phase. .................... 183
Output Phase Loss ................. 182, 193
Output Phase Loss Protection. .. ...... 364, 435
Output Power . ............... 151, 377, 439
Output Power at Previous Fault . . 151, 381, 440
Output Terminal Status. ........ 151, 378, 439

Output Terminal Status at Previous Fault. . . 151,
381, 440

Output Voltage at Previous Fault . 151, 381, 440
Output Voltage Bias .. .................. 349
Output Voltage Limit Operation Selection. . 322,
436

Output Voltage Reference. . . .. .. 150, 377, 439
output voltage reference. ................ 150
Output Voltage Reference (Vd) .. 152, 386, 442
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Output voltage reference (Vq). . . .152, 386, 442
183, 185, 200, 213
OV Occurs When Starting a Fan or Motor Speed
LossOceurs. ..., 238
OV Suppression Function Selection . . . 357, 433
Overcurrent . .. ................... 183, 194
Overexcitation Deceleration Gain. 195, 368, 436
Overexcitation Operation Selection . .. 368, 436
Overheat 1 (Heatsink Overheat) .......... 196
Overheat Alarm Level.............. 363, 435
Overheat Pre-Alarm Operation Selection364, 435
Overload OL1 (OL1 Alarm) . ............ 347
Overspeed (for Simple V/f with PG). . 183, 185,
213

Overspeed (Simple V/f with PG) 200
Overspeed Detection Delay Time (for Simple PG
V/fControl). ........... ... ... ... 440
Overspeed Detection Level (for Simple PG V/f

Control) . ......ooviii 440
Overtorque 1 ..................... 185, 213
Overtorque 2 . .........coveunn... 185, 213
Overtorque Detection 1............. 183, 199
Overtorque Detection 2. ............ 183, 199
Overtorque/Undertorque Detection Level. . . 349
Overvoltage. . ................ 183, 185, 200
Overvoltage Occurs When Running at a Constant
Speed. . ... 232
Overvoltage Suppression. . .............. 201

Overvoltage Suppression and Deceleration Stall
(Desired DC Bus Voltage during Motor Stall) 433

P
Parameter Range Setting Error .. ......... 217
Parameter Selection Error........... 185, 220
Parameter Setting Range Error ........... 185
Parameter Settings. . ................... 102
PASS .. 185, 214
Password 1......... ... ... .. .. ... 311
Password2....................... 311, 433
Password Settings .. ................... 165
Peak Hold Current. .. .............. 151, 384
459



Peak Hold Output Frequency . . .. 151, 384, 441
Performance Life ...................... 252
Peripheral Devices Affected by Drive Operation.
241

Permanent Magnet Motor Control . ........ 110
PEF 183, 201
PG Disconnect (for Simple V/f with PG). .. 183,
185, 202, 214

PG Open-Circuit Detection Time (for Simple PG

V/AControl) ..................... 338, 440
PGo..........oooii. 183, 185, 202, 214
Phase Order Selection. . ............ 314, 433
PID Accel/Decel Time . ............ 318, 435
PID Adjusted Feedback ............ 152, 442
PID Control Selection Error.............. 185
PID Control Selection Fault . ............. 220
PID Differential Feedback .......... 152, 442
PIDDisable.............. ... .. ... ..., 342
PID Feedback ............ 151, 349, 386, 442
PID Feedback Fault .................... 347

PID Feedback High Detection Level .. 318, 435
PID Feedback High Level Detection Time. . 318,
435

PID Feedback Loss. .. 182, 184, 193, 210, 347
PID Feedback Loss Detection Level .. 317, 435
PID Feedback Loss Detection Time. .. 317, 435
PID Feedback Reference Missing Detection

Selection. ...............ccoounn. 317, 435
PID Function Setting .............. 316, 434
PID Input (feedback) .......... 151, 386, 442
PID Input Limit. . ................. 318, 435
PID Input Switch ...................... 343
PID Integral Hold . .. ................... 343
PID Integral Reset. . .................... 343
PID Offset Adjustment. ............ 317, 434
PIDOutput . ................. 151, 386, 442
PIDoutput fault ....................... 238
PID Output Gain Setting. .. ......... 317, 434
PID Output Level Selection .. ....... 317, 434
PID Output Limit . ................ 317, 434
PID Output Lower Limit ........... 318, 435

PID Output Reverse Selection. . ... ... 317, 434
PID Primary Delay Time Constant . ...317, 434
PID SetPoint......................... 349
PID Setpoint ................. 151, 386, 442
PID Setpoint / User Display ......... 318, 435
PID Setpoint and Display Digits . . . . .. 318, 435
PID Setpoint Scaling . . ............. 318, 435
PID Setpoint Selection. . .. .......... 318, 435
PID Setpoint Value ................ 318, 435
PID Sleep Delay Time. ............. 318, 435
PID Sleep Function Start Level. ... ... 318, 435
PID Soft Starter . ...................... 343

PM Open Loop Vector Control .. .110, 122, 134
PM Speed Feedback Detection Suppression Gain
201

Poor Speed Control Accuracy............ 234
Poor Speed Control Accuracy Above Base Speed
in Open-loop Vector Motor Control Method. 241
Power Detection Filter Time . ........ 319, 435
Power Specifications 200 V Class Models . .293,
294, 296, 297

Preface........... ... it 12
Preferred Parameter Automatic Selection . .. 165
Preferred Parameters . . ................. 165
Previous Fault ................ 151, 380, 439
Program Lockout. ..................... 342
Programming Mode. . ............ 97, 99, 101
Proportional Gain Setting (P) ........ 316, 434
Protective Covers, NEMA Type 1.......... 61
Protective Covers, Open-Chassis .......... 60
Protective Covers, Reattaching . ........... 62
Protective Covers, Removing .......... 60, 61
Pull-InCurrent. . .................. 368, 436

Pull-In Current Compensation Time Constant201,
239, 368, 436
Pull-In Current during Accel/Decel for PM . 203

Pull-Out Detection. . ............... 183, 203
Pulse Train Input Bias . . ............ 351, 442
Pulse Train Input Filter Time. .. ...... 351, 442
Pulse Train Input Gain. ............. 351, 442

Pulse Train Input Scaling. . . 200, 213, 351, 442
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Pulse TrainInput ...................... 126

Pulse Train Monitor Scaling. .. ....... 352, 442
PWMDataError. . ..................... 188
PWMDataFault....................... 182
PWM Feedback Data Fault .............. 182
PWM Feedback Fault................... 191
Q

g-axis ACR Output............ 152, 386, 442
R

RAMPFault............ ... ... ... 182, 183
RAMfault. ...... ... 190
RamptoStop ........ .. ... .. .. ... .. 129
Rated Current Setting Alarm .. ....... 186, 225
Rated Output Operation . ................ 142
Rated SlipError ................... 186, 223
Reference Sample Hold . . ............... 342
Regenerative Torque Limit. . ............. 349
REMOTE . ..., 103
Replacement Parts .. .......... 252, 305, 306
Reset Command Active . ................ 346
Restart Enabled. . ...................... 347
REV Torque Limit ..................... 349
Reverse Direction. . .................... 346
ReverseJog.......... ... i 342
Reverse Operation Selection ............. 313

Reverse Regenerative Torque Limit. . . .363, 434
Reverse Run Command (2-wire sequence) . . 343

Reverse Torque Limit............... 363, 434
tH .o 183, 202
Rotational Auto-Tuning . ....... 154, 156, 230
6 183, 203
RTS Control Selection .. ............ 350, 442
tUn ..o 185, 214
Runcommand. ........................ 130
Run Command (2-wire sequence 2)........ 343
Run Command at Power Up. ......... 314, 433
Run Command Input Error. . ............. 184
Run Command Input Selection ........... 127
Run Command Reset ................... 185

Run Command Selection. .. ... .. 229, 313, 433
Run Command Selection during Program. . .313,
433

Run Command Selection Error. . ... .. 186, 219
Run Command Selection Results . 151, 385, 442
Run Command Source 2. ........... 314, 433
tUnC ... o 185, 215
S

Sl 128
S 128
Safety Hazard Definitions. ............... 14
Safety Information. . .................... 14

S-Curve Characteristic at Accel End. . . 321, 436
S-Curve Characteristic at Accel Start . . 321, 436
S-Curve Characteristic at Decel End. . . 321, 436
S-Curve Characteristic at Decel Start . . 321, 436

S-Curve Characteristics. .. .......... 134, 180
Search Operation Voltage Limit . .. ... 319, 435
SEr. oot 183, 203
Serial Communication Terminals . . . ... 72, 408

Serial Communication Transmission Error. . 184,
207

SetupMode . ..................... 101, 104
Shielded Twisted-Pair Cables . ............ 75
Short Circuit Brake Time at Start . . . . . 315, 434
Short-Circuit Brake . . . .............. ... 347
Short-Circuit Brake (N.C.) .............. 344
Short-Circuit Brake (N.O.) .............. 344
Side-by-Side Setup .. ................... 43
Simple VA withPG................. ... 220
Sinking/Sourcing Mode Switch. .. ......... 77
Slip Compensation Gain . . . ... .. 179, 321, 436
Slip Compensation Limit. . .......... 322, 436

Slip Compensation Primary Delay Time321, 436
Slip Compensation Primary Delay Time Constant
179

Slip Compensation Selection during Regeneration
322, 436

Soft Charge Circuit Fault ............... 183
Soft CLA Selection .. .............. 365, 435
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Soft Starter Speed Reference at Previous Fault. .
151, 381, 440

Software No. (Flash). .............. 380, 439
Software No. (ROM) .............. 380, 439
Software Number (Flash) . ............... 151
Software Number (ROM). ............... 151

Speed Agreement Detection Level. . .. 358, 434
Speed Agreement Detection Level (+/-) 358, 434
Speed Agreement Detection Width ... 358, 434
Speed Agreement Detection Width (+/-)358, 434
Speed Control Integral Time 1 ....... 200, 213
Speed Control Proportional Gain 1. ... 200, 213
Speed Deviation (for Simple V/f with PG). . 191,
208

Speed Estimation Type Speed Search. . .. . .. 201
Speed Feedback Detection Control (AFR) Gain .
367, 435

Speed Feedback Detection Control (AFR) Time

Constant . ....................... 367, 435
Speed Feedback Detection Control (AFR) Time
Constant2....................... 367, 435

Speed Feedback Detection Control Gain368, 436
Speed Feedback Detection Suppression Gain 239

Speed Search. . ................... 203, 347
Speed Search Deactivation Current . .. 315, 434
Speed Search Deceleration Time . . . . . 315, 434
Speed Search Delay Time. .......... 315, 434
Speed Search Estimation Type . ........... 199
Speed Search Method Selection.. . . . .. 316, 434

Speed Search Restart Current Level. .. 315, 434

Speed Search Restart Detection Time . 316, 434
Speed Search Retry Interval Time . ... 316, 434
Speed Search Selection. . ........... 315, 434
Stall Prevention. .. ................ 180, 201
Stall Prevention During Deceleration. . . . .. .. 83
Stall Prevention during Deceleration . . . .. .. 198

Stall Prevention Level during Acceleration . 355,
433
Stall Prevention Level during Run . . .. 356, 433
Stall Prevention Limit during Acceleration . 355,
433

Stall Prevention Selection during Acceleration .
355, 433

Stall Prevention Selection during Deceleration .
356, 433

Stall Prevention Selection during Run. . 356, 433

Standard Connection Diagram. . ........ 55, 56
Stationary Auto-Tuning. ................ 157
STO . 183, 203
STOP Button Input . ................... 222
STOP button Input. .................... 186
STOP Key Function Selection. . . . . ... 371, 436
Stopping Method . . .................... 129

Stopping Method After Communication Error .
350, 442

Stopping Method Selection . . ........ 313, 433
Suppression Diode Connection . . . ......... 72
T

TMotor Tuning . . ..................... 375
TI00.........ooiiiia. 160, 375, 438
TI0L ...t 154, 160, 375, 438
TI-02.............. 158, 160, 222, 375, 438
TI-03......... 159, 160, 161, 224, 375, 438
T1-04..... 159, 160, 161, 222, 225, 376, 438
TI1-05..... 159, 160, 161, 222, 224, 376, 439
TI-06.................. 159, 160, 376, 439
T1-07 ...t 159, 160, 222, 376, 439
T 161, 376, 439
Terminal Al Bias Setting. . .......... 348, 441
Terminal Al Gain Setting ........... 348, 441
Terminal Al Input Voltage . ... .. 151, 379, 439
Terminal Al Signal Level Selection . . . 348, 441
Terminal A2 Enable.................... 342
Terminal A2 Function Selection . . . ... 348, 441
Terminal A2 Gain Setting . .............. 348
Terminal A2 Input Voltage ... ... 151, 379, 439
Terminal A2 Signal Level Selection . . . 348, 441
Terminal A2 Switch. .................... 79
Terminal AM Bias Setting. . ............. 145
Terminal AM Monitor Selection . ......... 145
Terminal Block Configuration. ............ 59
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Terminal Board. ....................... 258

Terminal Board Communication Fault. . . . .. 182
Terminal Board Communications Error. . . .. 189
Terminal Board Wiring Guide . ............ 75
Terminal FM Monitor Selection. .......... 145

Terminal M1 thru M2 Function Selection (relay)
144

Terminal MA, MB and MC Function Selection
(relay) . ..o 144, 345, 441
Terminal P1 Function Selection (open-collector)
144, 345, 441

Terminal P2 Function Selection (open-collector)
144, 345, 441

Test Run . . .153, 155, 156, 157, 158, 159, 162

Tightening Torque ...................... 63
Time Constant 1 ....................... 237
Timer Function. . ...................... 342
Timer Function Off-Delay Time. . . .. .. 316, 434
Timer Function On-Delay Time. ... ... 316, 434
TimerOutput ... .............ooviun... 346
Timing Fault. . ........ ... ... .... 183, 190
Too Many Speed Search Restarts. . . . .. 183, 203

Torque Compensation at Forward Start .322, 436
Torque Compensation at Reverse Start .322, 436
Torque Compensation Gain . . . . . 177, 322, 436
Torque Compensation Gain - Motor 2 . .334, 440
Torque Compensation Primary Delay Time. 177,
237, 239, 322, 436

Torque Compensation Primary Delay Time

Constant 1............................ 178
Torque Compensation Primary Delay Time

Constant 2. . ..., 179
Torque Compensation Time Constant . .323, 436
Torque Detection ] (N.O.) ............... 346
Torque Detection2 (N.C.) ............... 346
Torque Detection2 (N.O.) . .............. 346
Torque Detection Level 1............ 360, 434
Torque Detection Level 2. ........... 361, 434
Torque Detection Selection 1......... 360, 434
Torque Detection Selection2......... 361, 434
Torque Detection Time 1 ............ 360, 434

Torque Detection Time 2. ........... 361, 434
Torque Limit Control Method Selection during

Accel/Decel . ..................... 363, 435
Torque Limit Integral Time Constant . . 363, 435
Torque Limits . ....................... 180
Torque Reference ............. 151, 377, 439
Torque Reference (Internal) ......... 151, 442

Torque Reference at Previous Fault151, 381, 440
Torque Specifications, Single Phase 200 V Class
64

Torque Specifications, Three Phase 200 V Class.
64

Torque Specifications, Three Phase 400 V Class.
65

Transistor Input Signal ............... 71, 78
Tuning Errors. .. ...................... 182
V)

UMonitors . ........c.covvuiiennaenn... 376
U1 Operation Status Monitors. . .......... 376
UL-01.............. 150, 229, 233, 376, 439
UL-02. .. 150, 376, 439
UL-03.........oooooiiiit. 150, 377, 439
Ul-04. ... 150, 377, 439
UL-05. .. 150, 377, 439
UL-06................oo. .. 150, 377, 439
Ul-07.....ooooiiin 151, 228, 377, 439
UL-08. .. 151, 377, 439
UL-09.............oo 151, 229, 377, 439
UL-10. .o 151, 378, 439
Ul-11. o 151, 378, 439
Ul-12..000oooooooaooooo 151, 379, 439
Ul-13. . o 151, 379, 439
Ul-14. . oo 151, 379, 439
Ul-16......ooooooooiioo L. 151, 379, 439
Ul-18. . oo 151, 379, 439
Ul-19. 151, 380, 439
Ul-24.....ooooooiiiiioi 151, 380, 439
Ul-25. . o 151, 380, 439
Ul-26. .. 151, 380, 439
UL-34. 217
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U2FaultTrace ...........ccovvvneenn... 380 U4

U2, U3 Initial Value Selection . ... ... 372, 437 Maintenance Monitors . . . . .. ........ 383
U201 oo 151,380,439 yao1 T 151, 383, 441
U202 ..o 151, 226, 227, 380, 439 gm0 T 151, 383, 441
U2-03 ..o 151,380,439 yg03. . ... 151, 383, 441
U2-03 through U2-17 .. ...\ oo. .. 226,227 Uaoa T 151, 197, 383
U204 ..o 151,380, 440 (405 T 202, 204 216
U205 ..o 151,380, 440 ygu06. . 205
U206 v oo 151,381,440 (407 T 151, 383, 441
U207« oo 151,381,440 (g0 T 151, 384 441
U208 ..o 151, 381,440 yaqo. 151, 384, 441
U209 oo 151,381, 440 gy T 151, 384, 441
U210 .o 151,381,480 (45T 151, 384
U201 151, 381,440 ygqq. o 151, 384, 441
U2-12 oo 151, 381, 440 (g6 T 151, 384, 441
U213 oo 151,381,440 (4qs T 151, 384 442
U4 151, 381,440 ygq9. 151, 384, 442
U215 oo 151, 381,440 ygp0. . ... 151, 384, 442
U216 oo 151,381,440 (40 151, 385, 442
U7 e 152,381,440 ygqop o 151, 385, 442
U3 Fault History ...t 38 43 151, 385, 442
U301 oo 152, 381, 440 13 Apnlication Monitor oo 256
U3-02 ..o 152, 381,440 ys.o1. ... 151, 386, 442
U3-03 ..o 152, 381,440 ys.op. 151, 386, 442
U304 .o 152,381, 440 Us.os T 151, 386, 442
U3-05 ..o 152, 382,440 yso4. .. 151, 386, 442
U3-06 ... 152, 382, 440 g Application Monitor ............ 386, 387
U307 oo 152,382, 440 Ueo1 IST 386, 387, 442
U3-08 ..o 152, 382,440 yeop. .. ... 151, 386, 387, 442
U3-09 ..o 152,382,440 U603, . ... 151, 442
U310 0o 150,382, 441 (o4 T 151 386, 442
US-I1 150, 382, 441 ye o5, .. . 152, 386, 442
U3-12 e 150, 382, 441 U606, .. ... 152, 386, 442
U313 oo 150,382, 441 (o7 T 152, 386, 442
US-14 e 150, 382, 441 U608, .. ... 152, 386, 442
U315 oo 150, 382, 441 ye.17. ... 152, 442
U316 2o 151,382, 441 (g T 152, 442
U3-17 e 151,382, 441 yego. . 152, 442
U3-18 .o 151,383, 441 ye 20, .. ... 152, 386, 442
U319 oo 151,383, 441 (g 152, 387 442
U320 e 151,383, 441 UL Standards. .. ... .o.vorreeeinan 425
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UL3........oooooiiit 183, 185, 203, 215
UL4. ... 183, 185, 204, 215
Undertorque 1..................... 185, 215
Undertorque 2. . ......covveenn... 185, 215
Undertorque Detection 1 ................ 183
Undertorque Detection2 ............ 183, 204
Undervoltage ................ 183, 185, 215
Undervoltage3........................ 205
Undervoltage Detection 1................ 203

Undervoltage Detection Level (UV) .. .354, 433
Unexpected Noise from Connected Machinery237
Unit Selection for Memobus/Modbus Register

0025H............. ...l 351, 442
Unstable Motor Speed when Using PM.. . . .. 239
Up2Command........................ 344
UpCommand......................... 342

User Monitor Selection After Power Up370, 436
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