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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.

R N o 2 Y O 12
.2  GENERAL SAFETY. ...t rninnssssss s ssssss s s ssssssss s 13
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i.1 Preface

i.1  Preface

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

@ Applicable Documentation

The following manuals are available for V1000 series drives:

V1000 Series AC Drive Quick Start Guide

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

V1000 Series AC Drive Technical Manual

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

€ Symbols

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

Indicates a term or definition used in this manual.

& Terms and Abbreviations

* Drive: Yaskawa V1000 Series Drive
* PM motor: Synchronous motor (an abbreviation for [IPM motor or SPM motor)
* IPM motor: SSR1 Series
* SPM motor: SMRA Series SPM Motor
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i.2 General Safety

i.2 General Safety

€ Supplemental Safety Information

General Precautions

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

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

+ The products and specifications described in this manual or the content and presentation of the manual may be changed without notice
to improve the product and/or the manual.

* When ordering a new copy of the manual due to damage or loss, contact your Yaskawa representative or the nearest Yaskawa sales
office and provide the manual number shown on the front cover.

« If nameplate becomes worn or damaged, order a replacement from your Yaskawa representative or the nearest Yaskawa sales office.

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

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

A DANGER

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

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

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

A CAUTION

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

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

Indicates a property damage message.

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

& Safety Messages

A DANGER

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

The operating company is responsible for any injuries or equipment damage resulting from failure to heed the warnings in
this manual.
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i.2 General Safety

A DANGER

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

Failure to comply will result in death or serious injury.

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

A WARNING

Sudden Movement Hazard
System may start unexpectedly upon application of power, resulting in death or serious injury.

Clear all personnel from the drive, motor and machine area before applying power. Secure covers, couplings, shaft keys and
machine loads before applying power to the drive.

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

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

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

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

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Fire Hazard
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.
Crush Hazard

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

The drive does not possess built-in load drop protection for lifting applications.
Failure to comply could result in death or serious injury from falling loads.
Install electrical and/or mechanical safety circuit mechanisms independent of drive circuitry.

A CAUTION

Crush Hazard

Do not carry the drive by the front cover.

Failure to comply may result in minor or moderate injury from the main body of the drive falling.
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i.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
(200 V Class) and 480 Vac maximum (400 V 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.

@ 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 (€ requirements, make sure
to ground the supply neutral for 400V class.

Figure i.1 Warning Information

¥ YASKAWA

V1000

Warning
Label

Figure i.2 Warning Information Position
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i.2 General Safety

€ 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 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

Preset parameter defaults are available for many applications. Refer to Application Selection on page
86. 7g N\
vid 7807

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 C6-01: Drive Duty Mode
Selection on page 139

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 Kkey 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 reference. Parameter 02-05.
Operation interlock when program mode is selected. Parameter b1-08.

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 283.

Drive a Synchronous PM Motor

The V1000 drive can operate synchronous PM motors. Refer to Subchart A3: Operation with
Permanent Magnet Motors on page 84.

Perform Auto-Tuning
Automatic tuning sets motor parameters. Refer to Auto-Tuning on page 91.

Check the Maintenance Period Using Drive Monitors
The maintenance period of fans and capacitors can be checked with drive monitors. Refer to Performance Life Monitors on page 280

Drive or Motor Faults are Displayed on a Digital Operator
Refer to Fault Displays, Causes, and Possible Solutions on page 244 and Refer to Alarm Codes, Causes, and Possible Solutions on page 255.
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i.2 General Safety

Standards Compliance

U
Refer to European Standards on page 402 and Refer to UL Standards on page 407. C E ¢ us
LISTED
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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.

1.1 SECTION SAFETY

................................................................................................. 20
1.2 MODEL NUMBER AND NAMEPLATE CHECK..........ccoiiiiiiininirinnnneennrsn e 21
1.3 DRIVE MODELS AND ENCLOSURE TYPES........ccooirrnrrnsne s 23
1.4 COMPONENT NAMES...... ..ottt e 24
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1.1 Section Safety

1.1 Section Safety

A CAUTION

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

NOTICE

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

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

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

1.2 Model Number and Nameplate Check

Please perform the following tasks after receiving the drive:

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

€ Nameplate

Normal Duty Amps/Heavy Duty Amps

AC drive model — (WODEL :CIMR-VU2AQ001FAA REV; h
c us

Input specifications — | INPUT :AC3PH 200-240V 50/60Hz2.7/1.4A / mo”sm

Output specifications — | QUTPUT:AC3PH 0-240V O?QQHZ .ZAMA_T 7J~§'m'
WASS - 0. 6Ke PRG :1010 \66\
Lot number— | O/N _: [——Software version

Serial number— | §/N
BT TRRTT TR RIT0 1 #0——Enclosure Type
FILE N0: E131457 1P20 =

97 VU ELECRIC OROATION rsssiniss ROHS) )

Figure 1.1 Nameplate Information

VU2 A 000 B AA
T TT il L ] 1
Drive V1000 N Customized N Enclosure Design

o

Series Specifications Lt Type Revision
Order
No. | Region A | Standard model B | IP20

Code F | NEMA1
USA

[

A Japan -
No. Enwrppmt_ental
(o} Europe Specification <1>
A | Standard
No. Voltage Class M | Humidity- and
B | 1-phase, 200-240 Vac N dOHIS‘-'?SitStatm
Il-resistan
2 | 3-phase, 200-240 Vac S | Vibration-resistant
4 3-phase, 380-480 Vac
v
B Single-Phase 200 V
Normal Duty Heavy Duty
No Max. Motor Capacity Rated Output No Max. Motor Capacity Rated Output
: kW Current A : 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 3.0
0006 1.1 6.0 0006 0.75 5.0
0010 2.2 9.6 0010 1.5 8.0
0012 3.0 12.0 0012 2.2 11.0
— — — 0018 3.7 17.5

Note: CIMR-VOBAOO1S8 is available with a Heavy Duty rating only.
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1.2 Model Number and Nameplate Check

B Three-Phase 200 V

Normal Duty Heavy Duty
No. Max Motor Capacity Rated Output No. Max Motor Capacity Rated Output
kW Current A 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 3.5 0004 0.4 3.5
0006 1.1 6.0 0006 1.1 6.0
0010 2.2 9.6 0010 1.5 9.6
0012 3.0 12.0 0012 2.2 12.0
0020 5.5 19.6 0020 5.5 19.6
0030 7.5 30.0 0030 5.5 25.0
0040 11 40.0 0040 7.5 33.0
0056 15 56.0 0056 11 47.0
0069 18.5 69.0 0069 15 69.0
Bl Three-Phase 400 V
Normal Duty Heavy Duty
No. Max. Motor Capacity Rated Output No. Max. Motor Capacity Rated Output
kW Current A kW Current A

0001 0.4 1.2 0001 0.2 1.2
0002 0.75 2.1 0002 0.4 1.8
0004 1.5 4.1 0004 0.75 34
0005 2.2 54 0005 1.5 4.8
0007 3.0 6.9 0007 2.2 5.5
0009 3.7 8.8 0009 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 23.0 0023 7.5 18.0
0031 15 31.0 0031 11 24.0
0038 18.5 38.0 0038 15 31.0

<1> Drives with these specifications do not guarantee complete protection for the specified environmental condition.

Note: Refer to Component Names on page 24 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 IP20/NEMA Type 1

CIMR-VO CIMR-VO

BA0001B BAOOOIF

BA0002B BAO002F

. BA0003B BAO003F
200 Class BA000GE e
BA0010B BAOO10F

BAO012B BAOO12F

BA0018B BAOO1SF

2A0001B 2A0001F

2A0002B 2A0002F

2A0004B 2A0004F

2A0006B 2A0006F

2A0010B 2A0010F

2A0020B 2A0020F

2A0030B 2A0030F

2A0040B 2A0040F

2A0056B 2A0056F

2A0069B 2A0069F

4A0001B 4A0001F

4A0002B 4A0002F

4A0004B 4A0004F

4A0005B 4A0005F

4A0007B 4A0007F

4A0011B 4A0011F

4A0018B 4A0018F

4A0023B 4A0023F

4A0031B 4A0031F

4A0038B 4A0038F

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 drive is covered to prevent
someone from accidentally touching charged components.
* [P20/NEMA Type 1 models mount to an indoor wall and not inside a large enclosure panel.
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1.4 Component Names

1.4 Component Names

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

@ IP20/Open-Chassis

B Single-Phase AC200 V CIMR-VCOBA0001B ~ 0003B
Three-Phase AC200 V CIMR-V[2A0001B ~ 0006B

moow >

F

Fan cover <7>

Mounting hole

Heatsink

Optional 24 V DC power supply connector cover
Terminal board Refer to Control Circuit Terminal
Block Functions on page 55

Terminal cover

Front cover screw

Front cover

Comm port

LED operator Refer to Using the Digital LED
Operator on page 70

Case

Cooling fan <>

Figure 1.2 Exploded View of IP20/Open-Chassis Type Components Three-Phase AC200 V CIMR-VO2A0006B
<1> The drives CIMR-VOBAQ0001B ~ 0003B and CIMR-VO2A0001B ~ 0004B do not have a cooling fan or a cooling fan cover.
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1.4 Component Names

B Single-Phase AC200 V CIMR-VCOBA0006B ~ 0018B
Three-Phase AC200 V CIMR-VO2A0010B ~ 0020B
Three-Phase AC400 V CIMR-VO4A0001B ~ 0011B

TMOO W >
1

G -

Fan cover <>

Mounting hole

Heatsink

Optional 24 V DC power supply connector cover
Comm port

Terminal board Refer to Control Circuit Terminal
Block Functions on page 55

Front cover screw

H

|
J
K

sSr

5
R

Front cover

A )
—EEE S

==y
—”’
.‘l

Terminal cover
Bottom cover
LED operator Refer to Using the Digital LED

Operator on page 70

Case
Cooling fan

<1>

Figure 1.3 Exploded view of IP20/Open-Chassis Type Components Three-Phase AC200 V CIMR-V[O2A0012B

<1> The drives CIMR-VOBAOQOO06B and CIMR-VO4A0001B ~ 0004B do not have a cooling fan or a cooling fan cover. The drive
CIMR-VOBAO0018B has two cooling fans.
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1.4 Component Names

€ IP20/NEMA Type 1 Enclosure

B Single-Phase AC200 V CIMR-VCIBAO001F ~ 0003F
Three-Phase AC200 V CIMR-V[J2A0001F ~ 0006F

moow >
|

o

Fan cover <>

Mounting hole

Heatsink

Optional 24 V DC power supply connector cover
Terminal board Refer to Control Circuit Terminal
Block Functions on page 55

Bottom cover screws

Rubber bushing

Bottom front cover

Front cover screws

Front cover

Comm port

LED operator Refer to Using the Digital LED
Operator on page 70

Case

Top cover

Cooling fan <>

Figure 1.4 Exploded View of IP20/NEMA Type 1 Components Three-Phase AC200 V CIMR-VCI2A0006F
<1> The drives CIMR-VOBAOOO1F ~ 0003F and CIMR-VO2A0001F ~ 0004F do not have a cooling fan or a cooling fan cover.
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1.4 Component Names

B Single-Phase AC200 V CIMR-VCIBAOOO6F ~ 0018F
Three-Phase AC200 V CIMR-VO2A0010F~ 0020F
Three-Phase AC400 V CIMR-VO4A0001F ~ 0011F

moow >
|

Ieom

Fan cover <>

Mounting hole

Heatsink

Optional 24 V DC power supply connector cover
Terminal board Refer to Control Circuit Terminal
Block Functions on page 55

Cover screws

Rubber bushing

Bottom cover

Front cover screws

Front cover

Terminal cover

Comm port

LED operator Refer to Using the Digital LED
Operator on page 70

Case

Top cover

Cooling fan <>

Figure 1.5 Exploded view of IP20/NEMA Type 1 Components Three-Phase AC200 V CIMR-VL12A0012F

<1> The drives CIMR-VOBAO0006B and CIMR-V4A0001B ~ 0004B do not have a cooling fan or a cooling fan cover. The drive
CIMR-VOBAO0018B has two cooling fans.
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1.4 Component Names

B Three-Phase AC200 V CIMR-VO2A0030F ~ 0069F
Three-Phase AC400 V CIMR-VO4A00018F ~ 0038F

28

IOTMMOOm>»

— Fan cover |

— Cooling fan J

— Mounting Hole K -
— Case and Heatsink

— Optional 24 V DC power supply connection cover L -
— Cover screws M -
— Rubber bushing N

— Bottom cover

0O -

Front cover screws

Terminal cover

Terminal board Refer to Control Circuit Terminal
Block Functions on page 55

Front cover

Comm port

LED operator Refer to Using the Digital LED
Operator on page 70

Top cover

Figure 1.6 Exploded View of IP20/NEMA Type 1 Components Three-Phase AC400 V CIMR-V[O4A0018F
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1.4 Component Names

€ Front Views

CIMR-VO2A0006B CIMR-VO2A0012B

(@)

== —a
Il

| (2 D)) |
Ilerlan) L4 | —B

S]] W
[NZIERCRje]

— Terminal board connector

Signal Selection on page 62
— DIP switch S3 Refer to Sinking/Sourcing Mode
Switch on page 60 I -
D - Control circuit terminal Refer to Control Circuit
Wiring on page 55
E — Main circuit terminal Refer to Wiring the Main
Circuit Terminal on page 54

o w>»
|

F
DIP switch S1 Refer to DIP Switch S1 Analog Input G -
H

F

Ground terminal

Terminal cover

Option card connector Refer to Connecting the
Option Card on page 298

DIP switch S2 Refer to MEMOBUS/Modbus
Termination on page 63

Figure 1.7 Front Views of Drives
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1.4 Component Names
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2

Mechanical Installation

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

2.1 SECTION SAFETY ..ot nssssss s ssnsssss s s sssss s s s s sssssssnnns
2.2 MECHANICAL INSTALLATION......ccctttiiiniinnrrrrsnnssss s nnsssssss s sssssssss s s snnns
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2.1 Section Safety

2.1 Section Safety

A WARNING

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

Failure to comply could result in overheating and fire.

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

A CAUTION
Crush Hazard

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

NOTICE

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

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

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

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

Do not operate motors above the maximum rated RPM.

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

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

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

NOTICE

When the 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.
The rated input current of submersible motors is higher than the rated input current of standard motors.

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

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

This is also applicable when an existing explosion-proof motor is to be operated with the drive. Since the drive itself is not
explosion-proof, always install it in a safe place.

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

Replace the motor with a three-phase motor.

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

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

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
a description of the appropriate environment for the drive.

Table 2.1 Installation Environment

Environment

Conditions

Installation Area

Indoors

Ambient Temperature

-10 °C to +40 °C (IP20/NEMA 1)

-10 °C to +50 °C (IP20/Open-Chassis)

Drive reliability improves in environments without wide temperature fluctuations.

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

-20 °C to +60 °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

e o o o o o o

Altitude 1000 m or lower
. 10 to 20 Hz at 9.8 m/s?
Vibration 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 startup, 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

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

Side Clearance Top/Bottom Clearance
ﬁ
B
A - 30 mm minimum C - 100 mm minimum

B - Airflow direction

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.

B 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 311.
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2.2 Mechanical Installation

t
g ®[ =@
D
=l
t
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 heights in 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 Figure 2.4.

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

€ Removing and Attaching the Protective Covers

Refer to Electrical Installation on page 41, for information regarding the removal and reattachment of protective covers.

€ Exterior and Mounting Dimensions

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
BLI0001B 20100018
2000002B
BJ0002B 5000004B - 38
BO0003B
2000006B
1P20/0 Ch are
pen-Chassis 400002B
BEoooen 20100108 4010004B
BO0012B 200012B 400005B 38
BO0018B 2000020B 4000007B
40J0009B
40J0011B
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2.2 Mechanical Installation

Drive Model CIMR-VO

Protective Design Single-Phase Three-Phase Three-Phase Page
200 V Class 200 V Class 400 V Class
BOO001F 2000001F
BOO0002F 2000002F - 39
BOO0003F 2000004F
400001F
BOI0006F 2000006F 4CI0002F
400004F
BOO0010F 2000010F 4000005F 39
IP20/NEMAType 1 BOO0012F 2000012F 4000007F
BOO0018F 2000020F 4000009F
400011F
2000030F 400018F
2000040F 40023F 40
B 2000056F 4[0031F
2000069F 400038F

Note: Refer to Specifications on page 301 for information on the amount of heat generated by the drive and appropriate cooling methods.
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2.2 Mechanical Installation

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

w1 2-M4 t1
i = ® c@a |
* *
E=yCes]
Q..
b )
w g D1
D
Drive Model Dimensions (in)
B CIMR-VO w1 HA w H D t1 H2 D1 | Weight (Ib.)
, BA000IB 220 | 465 | 268 | 504 | 299 | 012 | 020 | 026 13
Single-Phase BA0002B 220 | 465 | 268 | 504 | 299 | 012 | 020 | 026 13
BA0003B 220 | 465 | 268 | 504 | 465 | 020 | 020 | 1.2 22
2A0001B 220 | 465 | 268 | 504 | 299 | 012 | 020 | 2.26 13
Three-Phase 2A0002B 220 | 465 | 268 | 504 | 299 | 012 | 020 | 226 13
200 V Class 2A0004B 220 | 465 | 268 | 504 | 425 | 020 | 020 | 152 2.0
2A0006B 220 | 465 | 268 | 504 | 504 | 020 | 020 | 230 24
Table 2.4 IP20/Open-Chassis (without an EMC filter)
| 4-M4
] N ;;
]
E = =
L ]
5 ] —
1
w g o D1 °
Drive Model Dimensions (in)
O CIMR-VO W1 HA w H D t1 H2 D1 | Weight (Ib.)
BA0006B 378 | 465 | 425 | 504 | 541 | 020 | 020 | 228 3.7
Single-Phase BA0010B 378 | 465 | 425 | 504 | 606 | 020 | 020 | 228 4.0
200'V Class BA00I2B 504 | 465 | 551 | 504 | 642 | 020 | 020 | 2.56 53
BA0018B 622 | 465 | 669 | 504 | 709 | 020 | 020 | 2.56 6.6
Threeph 2A0010B 378 | 465 | 425 | 504 | 508 | 020 | 020 | 228 3.7
ree- ase
oS 2A0012B 378 | 465 | 425 | 504 | 541 | 020 | 020 | 2.28 37
2A0020B 504 | 465 | 551 | 504 | 563 | 020 | 020 | 2.56 53
4A0001B 378 | 465 | 425 | 504 | 319 | 020 | 020 | 0.39 22
4A0002B 378 | 465 | 425 | 504 | 390 | 020 | 020 | 1.10 2.6
4A0004B 378 | 465 | 425 | 504 | 541 | 020 | 020 | 228 37
et nase 4A0005B 378 | 465 | 425 | 504 | 606 | 020 | 020 | 228 37
4A0007B 378 | 465 | 425 | 504 | 606 | 020 | 020 | 228 37
4A0009B 378 | 465 | 425 | 504 | 606 | 020 | 020 | 228 3.7
4A0011B 504 | 465 | 551 | 504 | 563 | 020 | 020 | 2.56 53
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B IP20/NEMA Type 1 Drives

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

w1 2-M4§ t1
E= CH, ®°F=e= |
Seien =
i e | |
[HE
g HA
il
0o K i
o =]
) FE D1
T —— D
Drive Model Dimensions (in)
Voltage Class | “ciMRr.vO w1 [H2 | W [H1 | D | ¢ |H5| D1 | H | H4 | H3 | He Weight (Ib.)
_ BAOOOIF 220 | 465 | 2.68 | 5.03 | 2.99 | 0.12 | 020 | 026 | 589 | 0.79 | 0.16 | 0.06 18
Sz‘a‘(,gl“’,'lc"l‘:ssse BAO002F 220 | 465 | 2.68 | 5.03 | 2.99 | 0.12 | 020 | 026 | 5.89 | 0.79 | 0.16 | 0.06 18
BAO003F 220 | 465 | 2.68 | 5.03 | 465 | 020 | 020 | 1.54 | 589 | 0.79 | 0.16 | 0.06 26
2A0001F 220 | 465 | 2.68 | 5.03 | 299 | 0.12 | 020 | 026 | 589 | 0.79 | 0.16 | 0.06 18
Three-Phase 2A0002F 220 | 465 | 2.68 | 5.03 | 299 | 0.12 | 020 | 026 | 589 | 0.79 | 0.16 | 0.06 18
200 V Class 2A0004F 220 | 465 | 2.68 | 5.03 | 425 | 020 | 020 | 1.54 | 589 | 0.79 | 0.16 | 0.06 24
2A0006F 220 | 465 | 2.68 | 5.03 | 5.04 | 020 | 020 | 232 | 589 | 0.79 | 0.16 | 0.06 2.9
Table 2.6 IP20/NEMA Type 1 (without an EMC filter)
‘ w1 Y t1
r : —
ﬁ [ =m0 L = Sl =0
(=A=] u o U
v Vo) 5| HHHEET o)
N n{al Rt
g o 5l= il
L[ C
HA| |RE
B8 fj 1
I 0 | [HHHS 1
( 0 I Il Ejﬂ;
| e
ol 3
A L o1
W 2 b
. Dimensions (in)
Drive Model -
VoltageClass | “cyyvgvO | w1 | H2 | W | H1 | D |1 | H5 | D1 | H | Ha | H3 | He ""(?Lg)ht
BAOOO6F | 3.78 | 465 | 425 | 5.03 | 541 | 020] 020 | 228 | 589 | 079 | 0.16 | 0.06 | 42
Single-Phase BAOOIOF | 3.78 | 465 | 425 | 5.03 | 6.06 | 020 | 020 | 228 | 589 | 079 | 0.16 | 0.06 | 44
200 V Class BAOOI2F | 5.04 | 465 | 551 | 503 | 642 | 020 ] 020 | 256 | 6.02 | 079 | 0.19 | 0.20 5.7
BAOOISF | 622 | 464 | 669 | 523 | 7.08 | 020 | 020 | 256 | 673 | 1.50 | 0.19 | 020 | 73
2A0010F 378 | 465 | 425 | 503 | 508 | 020 ] 020 | 228 | 589 | 0.79 | 0.16 | 0.06 | 42
ngge{’,lé‘l‘:ss: 2A0012F 378 | 465 | 425 | 503 | 541 |020] 020 | 228 | 589 | 0.79 | 0.16 | 0.06 | 42
2A0020F 504 | 465 | 551 | 503 | 563 |020] 020 | 256 | 602 | 0.79 | 0.19 | 0.20 5.7
4A0001F 378 | 465 | 425 | 503 | 3.19 | 020 ] 020 | 039 | 589 | 0.79 | 0.16 | 0.06 | 26
4A0002F 3.78 | 4.65 | 425 | 5.03 | 3.90 |020] 020 | 1.10 | 589 | 0.79 | 0.16 | 0.06 | 3.1
4A0004F 378 | 465 | 425 | 503 | 541 |020] 020 | 228 | 589 | 0.79 | 0.16 | 0.06 | 42
Egge{",'lgl‘::: 4A0005F 378 | 465 | 425 | 5.03 | 6.06 | 020 020 | 228 | 589 | 0.79 | 0.16 | 0.06 | 42
4A0007F 378 | 465 | 425 | 503 | 606 | 020 ] 020 | 228 | 589 | 0.79 | 0.16 | 006 | 42
4A0009F 378 | 465 | 425 | 503 | 606 | 020 ] 020 | 228 | 589 | 0.79 | 0.16 | 006 | 42
4A0011F 504 | 465 | 551 | 503 | 563 |020] 020 | 256 | 602 | 0.79 | 0.19 | 0.20 5.7
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Table 2.7 IP20/NEMA Type 1 (without an EMC filter)
4-d

¢ 0
i °
apa
aliifiifls
1 D[DS 0
0 i
(L il
HE 3 e
L] ool
% I
/ i L
S :
‘ w R E @ D1
[ T D * "
Voltage |Drive Model Dimensions (in)
Class CIMRVO | w1 | H2 | w H1 D [ t1 ] H5 [ D1 H H4 | H3 | H6 | d [Weight (Ib.)
2A0030F | 480 | 9.76 | 551 | 921 | 551 [020] 051 | 217 | 10.00 | 051 | 0.24 | 0.06 | M5 8.4
Three-Phase | 2A0040F | 480 | 976 | 551 | 921 [ 551 [020] 051 [ 217 | 10.00 | 0.51 [ 0.24 [ 0.06 | M5 8.4
200 V Class | 2A0056F | 630 | 11.18 | 7.09 | 10.63 | 642 [ 020 | 051 | 295 | 1142 | 059 | 0.24 [ 0.06 | M5 12.1
2A0069F | 7.56 | 13.23 | 8.66 | 12.60 | 7.36 [ 020 | 0.87 | 3.07 | 13.78 | 059 | 0.28 [ 0.06 | M5 20.3
4A0018F 4.80 9.76 5.51 9.21 5.51 | 0.20 | 0.51 2.17 10.00 0.51 0.24 | 0.06 | M5 8.4
Three-Phase | 4A0023F 4.80 9.76 5.51 9.21 5.51 | 0.20 | 0.51 2.17 10.00 0.51 | 0.24 | 0.06 | M5 8.4
400V Class | 4A0031F | 630 | 11.18 | 7.09 | 10.63 | 5.63 [ 020 | 051 | 217 | 11.42 | 059 | 0.24 | 0.06 | M5 11.5
4A0038F | 630 | 11.18 | 7.09 | 10.63 | 642 [ 020 | 051 | 2.95 | 11.42 | 051 | 0.24 [ 0.06 | M5 12.1
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Electrical Installation

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

supply.
3.1 SECTION SAFETY ... ciiiiiieiiiiiiireeisirrrnssss s s s s snssss s s s s sssssss s s s snasssssessnnsssssernnnnssssersnnns 42
3.2 STANDARD CONNECTION DIAGRAM........cccoiteeiirreeir e rreas s senss s rsnnss s snnssseenns 44
3.3 MAIN CIRCUIT CONNECTION DIAGRAM.......ccoeeccirrreennierrrnens s e resnnssssssmnssssesnnas 47
3.4 TERMINAL BLOCK CONFIGURATION........coiitteciriremnirrrresssserenssssrenssssessnssssennns 48
3.5 PROTECTIVE COVERS.......ootciiiieiirteiirreai s s rsess s s seas s rsnss s s snsssssnnssssnnssssnnnsssrnns 49
3.6 MAIN CIRCUIT WIRING........coiiiieiiiirrieces s rreesss s s s s ssssss s s s s smass s s s s snnsssssssnnnsssssennnnns 51
3.7 CONTROL CIRCUIT WIRING........ccceiiittmnirirrennerrrrnssssrsnasssrrsnsssssssnnssssessnnssssrnnns 55
3.8 /O CONNECTIONS.......co oottt rres e ess s s ms s s s ras s s nas s s s anss s rsnnsssrnnsssennnssrrnnn 60
3.9 MAIN FREQUENCY REFERENCE..........oi et rness s s s ssnss s e s s e e e enn 62
3.10 MEMOBUS/MODBUS TERMINATION.......ccoiiitiiirrencrerrmnss e s rensssessensss s rssnsssssenns 63
3.11 BRAKING RESISTOR......cuciiiteiiiimiirtei s s s rsess s ssnsss s rnnsssssnsssssnnssssnnsssrnnssssnnns 64
3.12 WIRING CHECKLIST ... iiiiecieirriess s rrsessss s s s smasss s s s s snss s s s s s nnsssssssnnsssssssnnnssnsernnns 66
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3.1 Section Safety

3.1 Section Safety

A DANGER

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

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

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

Always ground the motor-side grounding terminal.

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

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

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

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

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

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

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

Failure to comply could result in death or serious injury.

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

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

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

Tighten all terminal screws to the specified tightening torque.

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

Do not use improper combustible materials.

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

Attach the drive to metal or other noncombustible material.

Do not use an improper voltage source.

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

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

NOTICE

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

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

Never connect or disconnect the motor from the drive while the drive is outputting voltage.
Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

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

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

Failure to comply could result in damage to the drive.

Do not modify the drive circuitry.

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

Yaskawa is not responsible for any modification of the product made by the user. This product must not be modified.
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3.2 Standard Connection Diag_jram

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 67 for instructions on operating the drive.

NOTICE: /nadequate 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 30,000 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 a drive duty motor. Failure to comply could lead to motor insulation breakdown.

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

NOTICE: The minimum load for the multi-function relay output MA-MB-MC is 10 mA. If a circuit requires less than 10 mA (reference value),
connect it to a photocoupler output (P1, 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 > Thermal relay

Never connect power supply

: . - i Braking resistor
lines to these terminals. o VYo (option) KIng Motor
<3> 7 —~_ __ (option)
For single phase 200 V/ 2MccB 3 ‘ fyumper ‘ N
or single phase M, ® © ® "
power supply, use r +2 1 - B B2
R/L1 and S/L2. S 51
LMLy 1
1MCCB MC RILA V1 000
Three phaS(la RIL = Ny~ U1
power supply ! in circui
D0 o 2400 S/LZ_VH‘ - :I s/L2 Main circuit rad
| | T/L3 -
T3= -~ _____] - Control circuit W/T3©
4 \
S T <4>1 3 @
! ! Forward run/stop! ' | s1'! :@: o=
"2 MCCBTHRX OFF ON MC|! ———— — = L
+— T T | : } } : Ground ~
! e } ! Reverse run/stop_| 32: — 10 Q or less (400 V class)
I I L H 1 | Option card 100 Q or less (200 V class)
! I THRX| 1| External fault 1 ! | 3 _Fex \M‘
L 1l T — g 1 . -
: Thermal relay for ‘ 1| Fault reset } } sS4l _ ﬂ:‘{ DIP switch S1 Digital output
} motor cooling fan ‘ : Multi-step T ! ; L — 250 Vac, 10 mAto 1 A
I TRX|1 1| speed 1 } I 1 30 Vdc, 10 mAto 1 A
} MC | || main/aux switch | |4 S5/ _ Zaz (default setting)
! 1| Multi-step Il 1 — [ — ,_
| & E&i | ||speed 2 1] ss! . Tzqzﬁ{% o= ==~
Lo moo oo —omemk I ] — ! Fault
Faultrelay; | Jog reference ! || s71 @ : MA |
+ — A
Digital inputs / Pem T Feb-- 24V 8mA | MB , Digital output
(default setting) o 24V I 5~48Vdc
L ﬁ,,,fﬁ | I 21050 mA
o <5> 1Sink I : | (default setting)
! DIP ; N | ___.
| 1| gc switcnss lS,ogr;:c;L‘ _____________________
[ 7’ N
i, . vl P1 During Run \
tShle!d giround oV : 4}2 R <— (™ (photocoupler 1) :
ermina | e |
_____________ N | | po Frequency agree |
17 I
| Pulse train input \| 1 - (photocoupler 2) |
: (max. 32 kHz) : : AT PC Photocoupler ,'
i Setting power supply | \"“::::::::gu‘_tp:ui_c:o??grl____
: +10.5 max. 20 mA : / MP | Pulse train output <6> \|
Main speed | A1 Oto+10V (20kQ) ! 0 to 32 kHz |
frequency : A2 0to +10 V (20 kQ) : | AM Antalotg monitor :
reference. —1 (0)4 to 20 MA (250 Q) | ! -1 *‘ outpu I
Mulﬁ-functiob': | AC ! | A Oto+10Vde |
programmable | ! | —__.-(2mA) !
______________ s \ \9—(* )
N e e e e e e e —_———
I,’ _________ -~ \\I {Top . ? 1 ;Lesrg‘ti(;‘f”o” Comm.t \| Monitor
I Igwitch ! ‘ connector I output
| Safety switch P! }Z\gl o] ! 1200, 1/2 W -~ :
N
Safe Disable | HC 1 1 <L ‘ i !
I [ ! I
Input 1 <7>| ' ; R- ] :\!: "
| CI 1 st] | g ! MEMOBUS/
Mmoo —— 0 ! S-] \/\ L Modbus comm.
% v 4 RS-485/422
I
I
|

_'_L—Cl— shielded line :@Etwisted-pair shielded line
© main circuit terminal O control terminal

Figure 3.1 Drive 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
1/0 Connections on page 60.

<6> Monitor outputs work with devices such as analog frequency meters, ammeters, voltmeters and wattmeters; they are
not intended for use as a feedback-type of signal.
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<7> Disconnect the wire jumper between HC and H1 when utilizing the safety input. Refer to Wiring Procedure on page
58 for details on removing the jumper. The wire length for the Safe Disable input should not exceed 30 m.

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 function is executed (or A1-06 is set to any value other than 0) the drive I/O terminal functions
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.) Runrelay (N.O.) Drive
. S1

o Run command (run on momentary close)

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

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

€ Single-Phase 200 V Class (CIMR-VOOBA0001 ~ 0018)

DC reactor
(option) Braking Resistor

Jumper g 1! Unit (option)
) | . !
OO —

i+2+1 B1 B2 |
I

RL1 DVe yry g
e | VIT2 © @
© S/L2 WIT3©

Single-phase
200 Vac - !

Figure 3.3 Connecting Single-Phase Main Circuit Terminals

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

@ Three-Phase 200 V Class (CIMR-VO2A0001 ~ 0069);
Three-Phase 400 V Class (CIMR-V14A0001 ~ 0038)

DC reactor Braking
(option) Resistor Unit
ﬁ:h (option)
I

Jumper laaaa)
b

| ¥2 +1  B1 B2 |

RIL1  Drive U1
@ & SiL2 VT2 & @
& TIL3 WIT3 g,

Three phase 200 Vacé

(400 Vac) ‘
ff@ D |

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

3.4 Terminal Block Configuration

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

rModeIs: Q m: @

CIMR-VOBA0001, 0002, 0003 CIMR-VOBAO0006, 0010, 0012
CIMR-V2A0001, 0002, 0004 CIMR-VO2A0010, 0012, 0020
~_ 0006 | ~_ CIMR-V4A0001, 0002, 0004

)
(

0005, 0007, 0009

NANAND MMM

! [RACISL2TTAS ] 1 R AT nvaznwsy

N
[1 = [l +2 fury B1 M B2 ]
—_— |

9)

/L Models: /]\,
Model: CIMR-VO2A0030, 0040

CIMR-VOIBAOO18 " CIMR-V[O4A0018, 0023

L el
—= 5 H
| NG NG |
I" T T T T 4| |
i ==
7 x ERLI S42 T3 - 1 +2 UTI VT2 WT3 |||
\ ‘mﬁm ||LLCHARGE
L1 ||=| 7 f"\ ﬂ
(i) v W@ G,
( o O\ (( o) ol
/L Models: /L
CIMR-V2A0056 Model:
CIMR-VO4A0031, 0038 = CIMR-VLCI2A0069 —

W
)
FApWARY

i

T

1 TT
@l R/ALI 812 T3 + 2  UWTI VT2 W/T3

[
CHARGE |
|

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.

@ 1P20/Open-Chassis Cover Removal and Installation

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

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

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

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

B Reattaching the Protective Covers

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

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

€ IP20/NEMA Type 1 Cover Removal and Installation
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.
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3.5 Protective Covers

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.

Figure 3.11 Remove the Conduit Bracket on an IP20/NEMA Type 1 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

50 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual



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.

€ Main Circuit Terminal Functions

Table 3.1 Main Circuit Terminal Functions

Terminal Type Function Reference
R/LI Main circuit power suppl Connects line power to the drive.
S/L2 input p PPY|Drives with single-phase 200 V input power use terminals R/L1 and S/L2 only (T/L3 47
T/L3 P must not be used).
U/T1
V/T2 Drive output Connects to the motor. 53
W/T3
Bl . . . . . . . . . .
B2 Braking resistor Available for connecting a braking resistor or the braking resistor unit option. 64
+1 . These terminals are shorted at shipment. Remove the shorting bar between +1 and +2
DC reactor connection . . . 293
+2 when connecting a DC reactor to this terminal.
+1 . .
— DC power supply input  |For connecting a DC power supply. -
o) Grounding Terminal
(2 terminals) Ground For 200 V class: 100 Q or less 53
For 400 V class: 10 Q or less

€ Wire Gauges and Tightening Torque

Select the appropriate wires and crimp terminals from Table 3.2 through Table 3.4.

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 (€/km) x wire length (m) x current (A) x 1073

* Refer to instruction manual TOBPC72060000 for braking unit or braking resistor unit wire gauges.

* Refer to UL Standards Compliance on page 407 for information on UL compliance.

B Single-Phase 200 V Class
Table 3.2 Wire Gauge and Torque Specifications

n Electrical Installation

Model Tightening Applicable Recommended
CIMR-VOBA Terminal Screw Size Torque Gauge Gauge
Nem (Ib.in.) mm? (AWG) mm? (AWG)
oo R/LL S/L2, UITL, V/T2, WIT3, 1,42, o 0.8t 1.0 0.75 t0 2.0 2
0003 B1,B2,@ : (7.1 to 8.9) (18 to 14) (14)
0006 R/LL, S/L2, U/TL, V/T2, WIT3, — +1, 42, 0 12t0 1.5 2.0105.5 2
B1,B2,® (10.6 to 13.3) (14 to 10) (14)
1210 1.5 2.0t05.5 35
R/LI, S/L2, U/T1, V/T2, W/T3,D M4 (106 to 13.3) (4 10 10) (12)
0010 12t 15 2.0t05.5 55
- 11,42, B1, B2 M4 (10,6 to 13.3) (14 10 10) (10)
0012 R/LL, S/L2, U/TL, V/IT2, W/T3, — +1, 42, 1210 1.5 2.0t05.5 55
B1,B2, @ (10.6 to 13.3) (14 to 10) (10)
- R/LL, S/L2, UTL, VIT2, W/T3, - +1,+2,| ¢ 2102.5 3.5t 8 8
B1,B2, @ (17.7 10 22.1) (1210 8) )
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B Three-Phase 200 V Class

Table 3.3 Wire Gauge and Torque Specifications

Model Tightening Applicable Recommended
CIMR-VOI2A Terminal Screw Size Torque Gauge Gauge
Nem (Ib.in.) mm? (AWG) mm? (AWG)
0001

0002 R/LL, S/L2, T/AL3, U/TL V/T2, W/T3, 41, |y 0810 1.0 0.75 10 2.0 2

0004 +2,B1,B2, @ : (7.1 10 8.9) (18 to 14) (14)

0006

R/LI, S/L2, T/L3, U/TL, VT2, W/T3, — +1, | o0 12t015 201055 2

0010 +2, BI, B2 (10.6 to 13.3) (14 to 10) (14)
o 4 121015 201055 3.5

(10.6 to 13.3) (14 to 10) (12)

012 R/LI, S/L2, T/L3, U/TL, VT2, W3, . +1, | oo 121015 201055 3.5

+2, B1, B2, @ (10.6 to 13.3) (14 to 10) (12)

0020 R/LI, S/L2, T/L3, U/TL, VT2, WIT3, . +1, | oo 121015 201055 5.5

+2, B1, B2, @ (10.6 to 13.3) (14 to 10) (10)
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, -, +1, "4 12t015 5510 14 8

+2 (10.6 to 13.3) (10 to 6) ®)

12t015 201055 5.5

0030 Bl, B2 M4 (106 to 13.3) (14 t0 10) (10)
2t02.5 5.5t0 14 8

© M5 (17.7 to 22.1) (10 to 6) ®)

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, -, +1, M4 12t015 5510 14 14

+2 (10.6 to 13.3) (10 to 6) (6)

121015 201055 5.5

0040 Bl, B2 Mé4 (10.6 to 13.3) (14 to 10) (10)
2t02.5 5.5t0 14 8

© M5 (17.7 t0 22.1) (10 o 6) (8)

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, -, +1, M 4106 1410 22 »

+2 (35.4 10 53.1) (6 to 4) )
2t02.5 55t08 8

0056 Bl, B2 M5 (17.7 10 22.1) (10 t0 8) (8)
4106 141022 »

© M6 (35.4 10 53.1) (6 to 4) )

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, -, +1, VS 9to 11 8 to 38 38

+2 (79.7 to 11.0) (8 t0 2) 2)

21025 8 to 14 14

0069 BI, B2 M5 (17.7 to 22.1) (8 t0 6) (6)
4106 8022 »

© M6 (35.4 10 53.1) (8 to 4) &)

B Three-Phase 400 V Class

Table 3.4 Wire Gauge and Torque Specifications

Model

Tightening Torque

Applicable Gauge

Recommended Gauge

CIMR-VOI4A Terminal Screw Size| "=Nim (Ib.in.) mm? (AWG) mm? (AWG)
0001
888421 R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, —, +1, M4 12t015 201055 2
0004 +2.B1,B2.® (106 to 13.3) (14 t0 10) (14)
0007
R/LI, S/L2, T/L3, U/TL, VT2, W/T3, 41, | oo 12t015 201055 2
+2.B1, B2 (10.6 to 13.3) (14 to 10) (14)
0009
o "4 121015 201055 35
(106 to 13.3) (14 t0 10) (12)
R/LI, S/L2, T/L3, U/TL, VT2, W/T3, — +1, |y 1215 201055 2
oot +2,B1, B2 (10.6 to 13.3) (14 to 10) (14)
o "4 12t015 201055 35
(106 to 13.3) (14 to 10) (12)
R/LI, S/L2, T/L3, U/T1, V/T2, W/T3, -, +1, "4 121015 201055 55
+2,B1,B2 (106 to 13.3) (14 t0 10) (10)
0018
) M5 2t02.5 5.5to0 14 5.5
(17.7 to 22.1) (10 to 6) (10)
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3.6 Main Circuit Wiring

Model . .__| Tightening Torque |Applicable Gauge |Recommended Gauge
CIMR-VOI4A Terminal Screw Size| "Nim (Ib.in.) mm2 (AWG) mmZ (AWG)

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, -, +1, " 1210 1.5 5510 14 8

+2 (10.6 to 13.3) (10 to 6) )

12t01.5 201055 55

0023 Bl, B2 M4 (10,6 to 13.3) (14 t0 10) (10)
2t02.5 5.5t0 14 5.5

© M5 (17.7 t0 22.1) (10 to 6) (10)
RILL, S/L2, T/L3, U/T1, V/T2, W/T3, -, +1, S 21025 5510 14 8

+2 (17.7 10 22.1) (10 to 6) )

21025 55108 8

0031 BI, B2 M5 (17.7 t0 22.1) (10 to 8) @®)
4t06 5.5t0 14 8

© M6 (35.4 t0 53.1) (10 to 6) ®)

R/LI, S/L2, T/L3, U/TL, VT2, W/T3, . +1, | o 21025 5510 14 14

+2 (17.7 10 22.1) (10 to 6) (6)

2t02.5 55t08 8

0038 Bl, B2 M5 (17.7 10 22.1) (10 to 8) ®)
4106 5510 14 8

© M6 (35.4 10 53.1) (10 to 6) )

€ 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 output terminals.

B 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 C6-02: Carrier Frequency Selection on page 140

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
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:
Groundto 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: 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.

A —Protective Cover to Prevent Miswiring

Note: The ground terminal screw on [P20/NEMA Type 1 holds the protective cover in place.
Main Circuit Connection Diagram
Refer to section 3.3 Main Circuit Connection Diagram on page 47 for drive main power circuit connections.

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

3.7 Control Circuit Wiring

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

Main speed
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Multi-function :
programmable |

1
I
|
I
I
|
I
|
I
|
I
|

Safe Disabl

Input

<1> Connected using sequence input signal (S1 to S7) from NPN transistor; Default: sink mode (0 V com)

V1000

Control circuit
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~  DIP switch S1

1
]
1
]
1
]
1
]
1
1
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| |Fault reset
|
1
]
1
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1
1
1
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1
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\

I

|
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— 1
I ' 1
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\ )

Shield ground 0
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| Pulse train input
P (max. 32 kHz)

Y Setting power supply
+10.5 max. 20 mA

A1 0o +10V (20 kQ)

A2 0to +10 V (20 kQ)
(0)4 to 20 mA (250 Q)

EJvliDtch T resistor
|
32 L1209, 1/2RV¥

6 , .
H - ! MA i

S71 ENIES =1 i
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e |
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Digital output

250 Vac, 10 mAto 1 A
30 Vdc, 10 mAto 1A
(default setting)

Digital output
5~48 Vdc

s 2to 50 mA
(default setting)
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> (photocoupler 1)

1
1
|
I
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1
I
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]

(photocoupler 2)
PC| Photocoupler

Pulse train output

0 to 32 kHz
Analog monitor

@- output
0to +10 Vdc

'- (2mA)
_________________ 4
Comm. Monitor
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H1

MEMOBUS/

|
|
|
|
4
|
|
4
|
|

RS-485/422

ya >,
T shielded line %ﬁ twisted-pair shielded line

© main circuit terminal O

control terminal

Figure 3.14 Control Circuit Connection Diagram

<2> Use only the +24 V internal power supply in sinking mode; the source mode requires an external power supply. Refer

to I/0 Connections on page 60.

& 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 in Figure 3.14.
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3.7 Control Circuit Wiring

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 Selection on page 86. Failure to comply may result in death
or serious injury.

B Input Terminals

Table 3.6 Control Circuit Input Terminals
Type No. Terminal Name (Function) Function (Signal Level) Default Setting
S1 |Multi-function input 1 (Closed: Forward run, Open: Stop)
S2  |Multi-function input 2 (Closed: Reverse run, Open: Stop)

- — Photocoupler
S3  [Multi-function input 3 (External fault (N.O.) 24 Vdc, 8 mA
Multi-Function S4  |Multi-function input 4 (Fault reset) Note: Drive preset to sinking mode. When using source mode, set DIP

Digital Inputs S5 |Multi-function input 5 (Multi-step speed reference 1) switch S3 to allow for a 24 Vdc (+10%) external power supply. Refer
to Sinking/Sourcing Mode Switch on page 60.

S6 |Multi-function input 6 (Multi-step speed reference 2)
S7 |Multi-function input 7 (Jog reference)

SC |[Multi-function input common (Control common) Sequence common

HC |Power supply for safe disable input +24 Vdc (max 10 mA allowed)
Safe Disable Open: Output disabled'
Input H1 |Safe disable input Closed: Normal operation

Note: Disconnect wire jumper between HC and H1 when using the
safe disable input. The wire length should not exceed 30 m.
Response frequency: 0.5 to 32 kHz

(Duty Cycle: 30 to 70%)

RP [Multi-function pulse train input (frequency reference) |(High level voltage: 3.5 to 13.2 Vdc)

(Low level voltage: 0.0 to 0.8 Vdc)

(input impedance: 3 kQ)

Main Frequency| 1tV |Analog input power supply +10.5 Vdc (max allowable current 20 mA)

Reference Input| Al [Multi-function analog input 1 (frequency reference) Input voltage 0 to +10 Vdc (20 kQ) resolution 1/1000

Input voltage or input current (Selected by DIP switch S1 and H3-01)
0 to +10 Vdc (20 kQ),

A2 |Multi-function analog input 2 (frequency reference) Resolution: 1/1000

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

Type No. Terminal Name (Function) Function (Signal Level) Default Setting
. . . MA |N.O. (fault) Digital output
Multi-Function Digital "5 IN.C. output (fault) 30 Vde, 10 mA to 1 A; 250 Vac, 10mA to 1 A
utput — . )
MC |Digital output common Minimum load: 5 Vdc, 10 mA (reference value)
Multi-Functi P1 |Photocoupler output 1 (During run)
ulti-Function
Photocoupler Output P2 [Photocoupler output 2 (Frequency agree) Photocoupler output 48 Vdc, 2 to 50 mA
PC |Photocoupler output common
MP |Pulse train output (Output 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.

A - External power, 48 V max. C - Cail
B - Suppression diode D - 50 mA orless

Figure 3.15 Connecting a Suppression Diode
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3.7 Control Circuit Wiring

B Serial Communication Terminals
Table 3.8 Control Circuit Terminals: Serial Communications

Type No. Signal Name Function (Signal Level
R+  |Communications input (+) RS-485/422
R- Communications input (-) MEMOBUS/Modb ication: U ME(%[OBUS/
— odbus communication: Use a odbus
gf&%ﬁg:&ﬁ?dbus St Communications output () RS-485 or RS-422 cable to connect the drive. |communication
S- Communications output (-) I();?;;’C)Ol 115.2 kbps
1G Shield ground ov
€ Terminal Configuration
- N
Rlr[s]s o]
(m][m][m][m][m]
(m][m][m][m][m][m][m][m][m][m]
i QOO DDDDD 22D
ST lelee] s1]s2]s3]s4]ss]se]s7]nc][sc]m[rP MA‘ MB‘ Me
FEEEEEE [=][=][=]
leeececcccnd] 22, J

|5 [sz [ss s [se e[ [reTsc o [ ]
EEEEEEERERE
o

Figure 3.16 Removable Control Circuit Terminal Block
(CIMR-vAOOOOOOO; CIMR-VUOOOOOOM)

B Wire Size and Torque Specifications

Select appropriate wire type and size from Table 3.9. For simpler and more reliable wiring, crimp ferrules to the wire ends.
Refer to Table 3.10 for ferrule terminal types and sizes.

Table 3.9 Wire Size and Torque Specifications (Same for All Models)

Bare Wire Terminal Ferrule-Type Terminal
Tightening Tightening . . Applicable wire
Terminal Screw Torque Torque  |Applicable wire Recon;m. size Recomm. .
Size Nem (in-Ibs) 25|ze mm mm?2 mmZ (AWG) Wire Type
mm? (AWG) (AWG) (AWG)
Stranded: 0.25 to
1.5 0.25t0 1.0
MA, MB, MC M3 0.5t0 0.6 44t053 (24 to0 16) 0.75 (18) (24 10 17) 0.5 (20)
Single: 0.25 to 1.5
(24 to 16) Shielded
S1-S7, SC, RP, Stranded: 0.25 to line, etc.
+V, Al, A2, AC, 1.0 0.25 0 0.5
HC, H1, P1, P2, M2 0.22 t0 0.25 19t022 |(24t018) 0.75 (18) ('24 to 20) 0.5 (20)
PC, MP, AM, AC, Single: 0.25 to 1.5
S+, S-, R+, R-, IG (24 to 16)

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.
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3.7 Control Circuit Wiring

Figure 3.17 Ferrule Dimensions

Table 3.10 Ferrule Terminal Types and Sizes

Size mm?2 (AWG) Type L (mm) d1 (mm) d2 (mm) Manufacturer
0.25 (24) Al 0.25-6YE 10.5 0.8 1.8
0.34 (22) AT10.34-6TQ 10.5 0.8 1.8
0.5 (20) AT 0.5-6WH 12 1.1 2.5 PHOENIX CONTACT
0.75 (18) AT 0.75-6GY 12 1.3 2.8
1.0 Al 1-6RD 12 1.5 3.0

€ Wiring Procedure

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

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

NOTICE: Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, 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 control terminals using Figure 3.18 as a guide. Prepare the ends of the control circuit wiring as shown inFigure
3.19. Refer to Wire Size and Torque Specifications on page 57.

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

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

Connect control wires as shown in the following figure:

D

Preparing wire

A terminal ends
=R )
B

DiODIDICT A /
= = = o = = = = = #

ke
= ][m][m][m][m][m][m][m]

4

A - Control terminal block D - Loosen screw to insert wire.
B - Avoid fraying wire strands when stripping E - Blade depth of 0.4 mm or less
insulation from wire. Strip length 5.5 mm. Blade width of 2.5 mm or less

C - Single wire or stranded wire
Figure 3.18 Terminal Board Wiring Guide
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3.7 Control Circuit Wiring

A — Drive side D - Control device side
B - Connect shield to ground terminal of drive. E - Shield sheath (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.

E - (A1) Main speed frequency reference 0 to +10 Vdc

A - Drive

B - Ground terminal (shield connection) (20 kQ)

C - (RP) Pulse train (maximum 32 kHz) F — (A2) Multi-function analog input
D - (+V)Frequency setting power source +10.5 Vdc 0 to +10 Vdc (20 kQ) or

4 to 20 mA (250 Q)/
0 to 20 mA (250 Q)
G - Frequency setting potentiometer

maximum 20 mA

Figure 3.20 Wiring the Frequency Reference to the Control Circuit Terminals (External Reference)
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3.8 I/0 Connections

3.8 1/0 Connections

@ Sinking/Sourcing Mode Switch

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

Table 3.11 Sinking/Sourcing Mode Setting

Set Value Details
SINK Sinking Mode (0 V common): default setting
SOURCE Sourcing Mode (+24 V common)
| < (" DIP SwitchS3 )
| SINK
| -
.
=2 15k
HE= e -
i I
SOURCE
. \_ /
229
o) &

U VTR WS,

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.

SINK

Shielded cable x

o
=2
<
@

3

Forward run/stop { L 14 X }»g
| —>
. | Reverse run/stop —{ o "—W
j=1 [ —>
SOURCE 8 External fault N.O. ,’i D “—Xﬂ, E
5 & =
g Fault reset ,’j ! ; 1’—m
T | Multi-speed step 1 ,’i o "—m
] L =
= | Multi-speed step 2 E o 1’—@» i
1 —>
Jog reference oo
v SINK
v +24V
;: s3 | F T
L
b SOURCE
i

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.
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3.8 1/0 Connections

Forward run / stop‘)“\I

SINK Shielded cable ‘\

9
Wiwl 2

O c §.Reverse run / stop—1<,
URCE =
§ |External fault N.O.—— ’_Tzﬂz—j}{ﬁ
k3]
5 Fault rest —
External _L = |Multi-step speed 1———
power supply — <

+24 Multi-step speed 2——
Jog frequency ~————f

+24V

]
1

SOURCE

\

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

3.9 Main Frequency Reference

€ DIP Switch S1 Analog Input Signal Selection
The main frequency reference can either be a voltage or current signal input. For voltage signals both analog inputs, A1 and
A2, can be used, for current signals A2 must be used.

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

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

Note: If Terminals 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.
Table 3.12 Frequency Reference Configurations
Voltage Input Current Input
Drive Drive
+10.5V
Q+V ann}sAvcurrem +V' 20 mA current
Oto10V Main speed Main speed
2kQ O A1 frequency reference 4 to 20 mA input O A1 frequency reference
(voltage input) or (voltage input)
Mai d i Main speed
A2 fr:&TA:rEceyereference 0to 20 mA input A2 frequer?cy reference
(current input) (current input)
O AC Frequency reference AC Frequency reference
common common
Y,

DIP Switch S$1

\ |

o a1 &

+—>

Figure 3.24 DIP Switch S1

Table 3.13 DIP Switch S1 Settings

Setting Value

Description

V (left position)

Voltage input (0 to 10 V)

I (right position)

Current input (4 to 20 mA or 0 to 20 mA): default setting

Table 3.14 Parameter H3-09 Details

No. Parameter Name

Description

Setting
Range

Default
Setting

Frequency ref. (current)

H3-09 terminal A2 signal level selection

Selects the signal level for terminal A2.

0: 0 to +10 V, unipolar input (with lower limit)
1: 0 to +10 V, bipolar input (no lower limit)
2:4t0 20 mA

3:0to 20 mA

Oto3
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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 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
Description

S2 Position
ON Internal terminal resistance ON
OFF Internal terminal resistance OFF (no terminal resistance); default setting
DIP Switch S2
I
| OFF _ON
== b
4
| \_ %

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.

NOTICE: 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.

Thermal

relay o o H
Power
© ©

supply MCCB

Braking resistor

THRX OFF ON  MC | !
o : Drive

‘ Thermal relay switch for
1 | external braking resistor

MC TRX

Fault contact

Figure 3.26 Connecting a Braking Resistor

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

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

5. Mount the resistor unit on a noncombustible surface. Maintain minimum side and top clearances according to resistor
manufacturer instructions.
WARNING! Fire Hazard. Do not use improper combustible materials. Failure to comply could result in death or serious injury by
fire. Attach the drive or braking resistors to metal or other noncombustible material.

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

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

Table 3.16 Braking Resistor Settings

Parameter Settings

0: Disabled. The drive will not provide overheat protection.
L8-01: Internal Dynamic Braking Resistor Protection Selection [Supply separate means of overheat protection.

1: Enabled. Braking Resistor is protected from overheat.
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3.1 Braking_j Resistor

Parameter

Settings

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

0: Stall prevention disabled.

3: Stall prevention enabled with a braking resistor

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

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

3.12 Wiring Checklist

M No. Item Page

Drive, peripherals, option cards

Properly wire the drive and motor together.
9  |The motor lines and drive output terminals R/T1, V/T2 and W/T3 should match in order to produce the desired phase 53
order. If the phase order is incorrect, the drive will rotate in the opposite direction.

10 |Use 600 Vac vinyl-sheathed wire for the power supply and motor lines. 51

11 Use the correct wire gauges for the main circuit. Refer to Wire Gauge and Torque Specifications on page 51 , 51
Table 3.3, or Table 3.4.

* When using comparatively long motor cable, calculate the amount of voltage drop.

O Check drive model number to ensure receipt of correct model. 21

O Check for correct braking resistors, DC reactors, noise filters, and other peripheral devices. 64

O Check for correct option card model. 298
Installation area and physical setup

O | 4 |Ensure area surrounding the drive complies with specifications. 34
Power supply voltage, output voltage

O The voltage from the power supply should fall within the input voltage specification range of the drive. 152

O The voltage rating for the motor should match the drive output specifications. 21

Main circuit wiring

O Confirm proper branch circuit protection exists per National and Local codes. 44

O Properly wire the power supply to drive terminals R/L1, S/L2 and T/L3. 47

O

O

a

Motor rated voltage (V) x 0.02 = 51

3 x voltage resistance (Q/km) x cable length (m) x motor rated current (A) x 10

« If the cable between the drive and motor exceeds 50 m, adjust the carrier frequency (C6-02) accordingly. 53
O 12 |Properly ground the drive. Review page 53. 53
O 13 Tightly fasten all terminal screws (control circuit terminals, grounding terminals). 51

Refer to Wire Gauge and Torque Specifications on page 51, Table 3.3, or Table 3.4.
Set up overload protection circuits when running multiple motors from a single drive.

P°We’:S“PP'V Drive MC1  OL1
MC2  OL2
D 14 ; - : : -
MCn oLn 3

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. Properly install the resistor, 64
and ensure that overload protection shuts off the power supply.

16  |Verify phase advancing capacitors are NOT installed on the output side of the drive. -
Control circuit wiring

15

17 |Use twisted-pair cables for all drive control circuit wiring. 55
18  |Ground the shields of shielded wiring to the GND © terminal. 58
19 If using a 3-Wire sequence, properly set parameters for multi-function contact input terminals S1 through S7, and 46

properly wire control circuits.

20  |Properly wire any option cards. 298

21 Check for any other wiring mistakes.

Only use a multimeter to check wiring.
2 Properly fasten the control circuit terminal screws in the drive. 57
Refer to Wire Gauge and Torque Specifications on page 51, Table 3.3, or Table 3.4.

23 |Pick up all wire clippings. -

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

25  |Properly separate control circuit wiring and main circuit wiring. -

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

OOOo0O0o o oOoog oo

27  |Safe Disable Input wiring should not exceed 30 m. -
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Start-Up Programming & Operation

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

operation.
4.1 SECTION SAFETY ...ciiiitiiiiiiitensiisrrsnnsssssrrnnsssssrrnnssssssrrsnssssssenssnsssssersnnsssssessnnsssns 68
4.2 USING THE DIGITAL LED OPERATOR........ oot irreecirreer s reess s s s e e 70
4.3 THE DRIVE AND PROGRAMMING MODES.........cccccoiirrecirrrreeecr e rremese e e 74
4.4 START-UP FLOWCHARTS......cotciiititmeirerrenss s rrrnsssersnnssssrsnsssssrsnnsssssssnnssssesnnnses 80
4.5 POWERING UP THE DRIVE.........ou et rreesrreass s rsns s rses s seess s s emns s s s nnan s s nmnas 85
4.6 APPLICATION SELECTION.......cooiteeiiirreecierrecsss s s rsmsss s s s smssss s s s e mmns s e s s nmnssssennmnnas 86
4.7 AUTO-TUNING.. ..ottt it s rress s e s s nsss s s s s s ns s s e s e nnsss s e s nnnsssssrrnnnsssssernnnnnsns 91
4.8 NO-LOAD OPERATION TEST RUN.....cc ittt s rrmssssrens s enss e ssma s s emns s s emnas 97
4.9 TEST RUN WITH LOAD CONNECTED........ccottcieirrreieerrreee e s rees e s s e e e emmnans 98
4.10 VERIFYING PARAMETER SETTINGS AND BACKING UP CHANGES.............. 929
4.11 TEST RUN CHECKLIST ... oottt s s s rsesss s rsmss s rsnsss s nnssssrnnsssssnnssssnnnssssnnns 101
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4.1 Section Safety

4.1 Section Safety

A DANGER

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

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

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

Always ground the motor-side grounding terminal.

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

Failure to comply could result in death or serious injury.

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

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

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

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

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

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

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

NOTICE

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

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

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

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

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

Do not allow unqualified personnel to use the product.

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

Carefully review instruction manual 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_j the Dig_;ital LED Operator

4.2 Using the Digital LED Operator

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

€ Keys, Displays, and LEDs

4 N\
. J
Table 4.1 Keys and Displays on the LED Operator
No. Display Name Function
1 Foluu Data Display Area Displays the frequency reference, parameter number, etc.
2 €sc ESC Key Returns to the previous menu.
S Moves the cursor to the right.
3 RESET Key Resets the drive to clear a fault situation.
4 RUN Key Starts the drive.
5 Up Arrow Key Scrolls up to select parameter numbers, setting values, etc.
6 Down Arrow Key Scrolls down to select parameter numbers, setting values, etc.
Stops the drive.
, Note: Stop priority circuit. A fast-stop is available by pressing the STOP key when
7 STOP Key the drive detects a danger even if the drive 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).
<J 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 control circuit
terminals (REMOTE).
® g0 . Note: LOCAL/REMOTE key effective during stop in drive mode. If the digital
9 4t LO/RE Selection Key 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.
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4.2 Using_j the Dig_]ital LED Operator

No. Display Name Function
11 LO/RE Light Lit while the operator (LOCAL) is selected to run the drive.
12 ALM ALM LED Light
b — REVLED Light Refer to LED Screen Displays on page 71.
14 DRV DRV LED Light
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
Table 4.2 Digital Text Display
Text LED Text LED Text LED Text LED
0 U 9 g I i R r
! / A A I J S g
2 c B 5 K £ T i
3 7 C L L L U U
nn
4 H D d M " 1>' \Y% u
_ _ ] ]
’ ’—" £ £ N w by
6 E F E O o X none
7 7 G b P o Y E]
g H H Q g V4 none
<1> Displayed in two digits.
& LED Screen Displays
Display Lit Flashing Off
* When an alarm occurs
ALM When the drive detects an alarm or error | | OPE detected . Normal state (no fault or alarm)
* When a fault or error occurs during
Auto-Tuning
REV Motor is rotating in reverse — Motor is rotating forward
DRV Rﬂtti%ﬁ?rfg Eﬁlen DriveWorksEZ is used Programming Mode
FOUT Displays output frequency (Hz) — —
this manal ] o
<1> Refer to the DriveWorksEZ instruction manual for further information.
€ LO/RE LED and RUN LED Indications
LED Lit Flashing Flashing Quickly <"> Off

® 40
RE

When run command is
selected from LED operator

Run command is selected from device
other than LED operator (REMOTE)

and frequency reference is 0

* During stop by interlock
operation.

(LOCAL)
* During deceleration at a fast-
. * During deceleration to stop stop.
During run * When a run command is input |+ During deceleration During stop
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4.2 Using the Dig_;ital LED Operator

LED Lit Flashing Flashing Quickly <"> Off
1 7) . 7)

<I> Refer to Figure 4.1 for the difference between “flashing” and “flashing quickly”.

1s R
ON an
Flashing ! | |
Flashing ON ON ON ON
quickly

Drive output frequency

&0 / B

Frequency setting
RUN LED

72

Figure 4.1 RUN LED Status and Meaning

during stop | STOP) STOP
ot EHZ 3 1
| OFF \ ON \ \ OFF \ “OFF |
T : T
Flashing

Figure 4.2 RUN LED and Drive Operation
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4.2 Using_; the Dig_jital LED Operator

€@ Menu Structure for Digital LED Operator

:I

Turn the power on

L

Forward Selection Reverse Selection

AL

Output Frequency

ALl

Output Current

t

Output Voltage

t

DRV light is on.
Pressing RUN will start the motor.

DRIVE MODE
-

-

;
1
:

oo

Monitor Display

it

XY 2

:
1!
i B

—
S—
—
S—
S—
Ll Verify Menu 3?
8 % lt T —
> £
(0] —) —
oles Bl — KA —
= @ % Set Up Mode it
S | £5— lt B —
Tles A — [ —
(D 0 Parameter Setting Mode é t
5 - —
2 I S
D— —)
i —

Auto-Tuning

1

XY 2

|

Description of Key Operations

ENTER

}
t

Note: “XX” characters are shown in this manual.
The drive will display the actual setting values.

XX
XX
XX

X

X
XX

XX

/_:_,nXX — —) m
[ |

Figure 4.3 Digital LED Operator Screen Structure

<1> Reverse can only be selected when LOCAL is set.
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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 (Table 4.3).

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 4.3 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 of Modes

Mode Group Description Key Press LED Digital Operator Display
Frequency Reference Display (Initial A £ nnn

power-up state)

[
[=Iall DRV [

Forward/Reverse

Drive Mode Functions Output Frequency Display

(Motor operation and monitoring) Output Current Display y

anno

m
[Nty DRV

>

EREEREEEREE

Output Voltage Reference

A1V ),

Monitor Display FRLy

D

Verify Function

. . Setup Group Parameters
Programming Mode Functions

(Changing parameters)

All Parameters

Auto-Tuning

€ 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

[ W

Couuy

This display screen allows the user to monitor and set the frequency reference while the

Power U drive is running. Refer to The Drive and Programming Modes on page 74.
p n}E Note: The user can select items to display when the drive is first powered up by setting

parameter 01-02.
Default Setting
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11
Forward/Reverse For: Motor rotates forward.
For pitges - Eu: Motor rotates in reverse.
Note: For applications that should not run in reverse (fans, pumps, etc.), set parameter b1-04
= “1” to prohibit the motor from rotating in reverse. This sequence also puts the drive in
Switching to reverse: rfu A\,
I - £ A - I - 3 -
The LED is lit when
LOCAL is selected
VY7,
Drive Mode LoCAL mode. IS~
11
Output Frequency Display . .
00 . Monitors the frequency output by the drive.
11
Output Current Display . .
AT Monitors the output current of the drive.
(AN DRV Foil
11
Output Voltage Reference
p(Defaultgsettin) Scroll through 01-01 (User Monitor Selection) until the desired contents appear. =¥ Refer
n to Parameter List on page 311
[NYEYER DRV
Drive Mode l I
Monivtor Display
= ,_, . Monitor parameters (U parameters) are displayed.
Iaian DRV
11
Ve{l‘fy'liunctlon Lists all parameters that have been edited or changed from default settings.=» Refer to
e Verifying Parameter Changes: Verify Menu on page 78.
11
Setup A select list of parameters necessary to get the drive operational quickly =¥ Refer to The
V7, Setup Group within the Programming Mode on page 76.
crup Note: Parameters to be displayed differ depending on the setting of A1-06 (Application
Preset). Refer to Application Selection on page 86.
Programming Mode l I
Parail‘lgtﬁ: E Setting Allows the user to access and edit all parameter settings. = Refer to Parameter List on
o9- \page 311.
1
‘f‘i@ﬂ“"mg Motor parameters are calculated and set automatically.=» Refer to Auto-Tuning on page
Al tin 91.
11
Frequency Reference
Drive Mode nn Returns to the frequency reference display screen.

connn
ooy

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

* Run and stop the drive.
» Monitor the operation status of the drive (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.
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4.3 The Drive and Programming Modes

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

nnn

II: [RXNJRY DRV [Foutt \"4 \V' \V'
\d
—»%—»%—»m—»%—»m

oF

I
D - gign -~ 5 - mm - m - @

Press until the frequency
reference becomes 6 Hz I

Press to select LOCAL Press to select the
digit to the right

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.

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 calculates 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 Table 4.4.

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 Selection on page 86.

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).

76 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual



4.3 The Drive and Programming Modes

Frequency reference
appears when powered up
<1>

c o0 <4 vy »

I [RXRyN] &
cCruo

- 5CUP | o o % -bm -

-
Press until 57U

appears

C 1007

Aa\Y7r, 4V
%»m»%»m»@»m»

Parameter Dlsplay Control Circuit
Terminal ~ Select digit

oo =

‘u» <3> 17,
[y il — — [ _pm_p
LED Operator Parameter Display

C
/ RV

CoC
) [N

<1> 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. 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.

<3> To return to the Top Menu, press . To view or edit

other parameters, press and .

Figure 4.5 Setup Group Example

€ 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.

o
2. |press the key until the Setup Mode Screen appears.

y
dJ
3. |Press the key to view the parameter setting display.

-
4 Iscroll through parameters by pressing the key until C1-01 appears.

* |Press ®aWE® to view the current setting value (10.0). (Number farthest to the left flashes)

Start-Up Programming

& Operation

>
6 |press until the desired number is selected. (“1” flashes)

7 |Press the key and enter 0020.0.

y
dJ
8. Press and the drive will confirm the change.

2R 2R 2R SR AR AR AR AR

9. |The display automatically returns to the screen shown in Step 4.
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4.3 The Drive and Programming Modes

Step Display/Result

-
10 1press the key until back at the initial display.

@ Verifying Parameter Changes: Verify Menu

The Verify Menu lists edited parameters from the Programming Mode or as a result of Auto-Tuning. The Verify Menu helps
determine which settings have been changed, and is particularly useful when replacing a drive. If no settings have been changed
the Verify Menu will read n~ont. 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 parameters have been changed from default
settings.

The following example is a continuation of the steps beginning on page 77. 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. -»> F OO0 prres
- AV,
2. Press until the display shows the “Verify” representation. - m
Press W= to enter the list of parameters that have been edited from their original default ATy,
3. |settings. -y
-
Scroll through the list by pressing the key.
- AV,
4. Press the key until C1-01 appears. - m
- vy
dJ
S- |Press the key to access the setting value. (number farthest to the left flashes) g m

€ 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 two ways to switch between LOCAL and REMOTE.

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

B Using the LO/RE Key on the LED Operator

Step Display/Result

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

'
Press @i The LO/RE light will light up. The drive is now in Local. 20 u Il
2. - ot

To set the drive for REMOTE operation, press the S key again.

Ao [® 10
=

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 311.
2. Setting a multi-function input terminal to a value of 1 disables the LO/RE key on the LED operator.
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€@ Parameters Available in the Setup Group
B 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.

L. To set a parameter, the Setup Mode must be displayed first. Press the Up/Down key until 5MUF s displayed.
2. Select the parameter and change the setting. Table 4.4 lists parameters available in the Setup group. If the desired
parameter cannot be set in the Setup mode, use the Parameter Setting mode.

Note: When parameter A1-02 (Control Method Selection) is changed, some parameter set values are also changed automatically.

Note: Use the “Par” menu in the Programming mode to access parameters not listed in the Setup Group.

Note: Display parameters depend on A1-06. Refer to Application Selection on page 86.

Table 4.4 Setup Group Parameters

Parameter Name Parameter Name
A1-02 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
b1-03 Stop Method Selection E1-05 Maximum Voltage
C1-01 Acceleration Time 1 E1-06 Base Frequency
C1-02 Deceleration Time 1 E1-09 Minimum Output Frequency
C6-01 Duty Selection E1-13 Base Voltage
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 AM 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 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.

Flowchart Subchart Objective Page
A Basic startup procedure and motor tuning. 81
A-1 Simple motor setup with Energy Savings or Speed Search using V/f mode. 82
A-2 High-performance operation using Open Loop Vector (OLV) motor control. 83
A-3 Operation with Permanent Magnet (PM) motors. 84
) ggtup of drive using application specific selections. Refer to Application Selection on page )
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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.

¢ START )
S
( Install and wire the drive as explained in Chapters 1, 2, and 3 )

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

Application Presets

Yes

A1-06 used ?

L No
( Set the control mode in parameter A1-02.
N Appllcgtlon .
Selection section

Set the basic parameters
* b1-01/02 for frequency reference and run command source selection
* H1-00,H2-00,H3-00,H4-00,H6-00 for I/0 terminal setting
* d1-00 for multi-speed references if used
* C1-00 and C2-0O10 for accel./decel. and S-curve time settings
* C6-01 for heavy/normal duty mode selection
* L3-04 if braking options are used

To
Flowchart A-3

2: Open Loop
Flowchart A-2 Vector control

To
Flowchart A-1

L
0:VI/f control Control Mode 5: Open Loop Vector for PM motors
A1-02 =
To

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

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 for desired operation. )
72
Fine tune parameters. Adjust application settings (PID, ...) if necessary. )

Check the machine operation and verify parameter settings.

avVaVYaYaVYan

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 Setup with Energy Savings or Speed Search Using V/f Mode

Figure 4.7, Flowchart A1, describes simple motor setup 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 E1-000. )

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

enabled ? YES

Is the motor cable
longer than 50 m?

Perform Rotational Auto-Tuning
for V/f Control

(T1-01 = 3)

YES
N 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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@ Subchart A2: High Performance Operation Using Open Loop Vector Motor Control

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

From
Flowchart
A

Possible for motor to
rotate during tuning? <1>

<1> Rotational tuning should
be performed with the
load disconnected

Motor test report/ data
sheet available?

Enter the data from the motor data Ca;cr:ﬁteetgregsts:aurzifzt?eﬂ Perform Rotating Auto-
sheet to E2-CI0] parameters. P ; 9 Tuning (T1-01 = 0)
nameplate information.

Is the motor cable
longer than 50 m?

Perform 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
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4.4 Start-up Flowcharts

€ Subchart A3: Operation with Permanent Magnet Motors

Figure 4.9, Flowchart A3, describes 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)

NO—\|/

4 N\

YES Enter “FFFF” to parameter
\ E5-01 )
( . )
Set the motor code to Enter the motor data into
parameter E5-01 L parameters E5-02 to E5-24 y

Return to
Flowchart
A

Figure 4.9 Operation with Permanent Magnet Motors
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4.5 Powering Up the Drive

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

Review the following checklist before turning the power on.

Item to Check Description

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.

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

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

NI The data display area displays the frequency reference.o&7] is lit.

Operation

Fault RV Data displayed varies by the type of fault. Refer to Fault Displays, Causes, and Possible
Solutions on page 244 for more information and possible solution.[Al and are lit.

Main circuit low voltage (ex)
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4.6 Application Selection

4.6 Application Selection

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

The following presets can be selected:

Note: The drive parameters should be initialized by setting A1-03 to “2220” or “3330” prior to selecting an Application Preset.

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

No. Parameter Name Setting Range Default

0: Disabled

1: Water supply pump
2: Conveyor

A1-06 Application Preset 3: Exhaust fan 0
4: HVAC

5: Compressor
<I>

<1> Application Preset settings 6 and 7 are only available in software versions 5010, 1010, and 1011. To determine the drive software version, refer to
the PRG: field on the drive nameplate or drive parameter U1-25.

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

No. Name Default Setting
Al1-02 Control Method Selection 0: V/f Control
b1-04 Reverse Operation Selection 1: Reverse Prohibited
C1-01 Acceleration Time 1 1.0s
C1-02 Deceleration Time 1 1.0s
C6-01 Duty Rating 1: Normal Duty
E1-03 V/f Pattern Selection OFH
E1-07 Mid Output Frequency 30.0 Hz
E1-08 Mid Output Frequency Voltage 50.0 V
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled
Table 4.6 Water Supply Pump: User Parameters (A2-01 to A2-16)
No. Parameter Name No. Parameter Name
bl-01  |Frequency Reference Selection E1-08 [Mid Output Frequency Voltage
bl-02  |Run Command Selection E2-01 |Motor Rated Current
b1-04 |Reverse Operation Selection H1-05 lgdulti—Function Digital Input Terminal S5 Function
election
C1-01  |Acceleration Time 1 H1-06 lg/[ulti-Function Digital Input Terminal S6 Function
election
C1-02  |Deceleration Time 1 H1-07 Ig/lulti—}:unction Digital Input Terminal S7 Function
election
E1-03  |V/f Pattern Selection L5-01  [Number of Auto Restart Attempts
E1-07 |Mid Output Frequency - -

@ Setting 2: Conveyor Application

Table 4.7 Conveyor: Parameter Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
C1-01 Acceleration Time 1 30s
C1-02 Deceleration Time 1 30s
C6-01 Duty Rating 0: Heavy Duty

86 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual



4.6 Application Selection

No. Parameter Name Default Setting
L3-04 Stall Prevention Selection during Deceleration 1: Enabled
Table 4.8 Conveyor: User Parameters (A2-01 to A2-16)
No. Parameter Name No. Parameter Name

A1-02 |Control Method Selection C1-02 |Deceleration Time 1

b1-01 |Frequency Reference Selection E2-01 |Motor Rated Current

b1-02  |Run Command Selection L3-04 |Stall Prevention Selection during Deceleration
C1-01  |Acceleration Time 1 — -

@ Setting 3: Exhaust Fan Application

Table 4.9 Exhaust Fan:

Parameter Settings

No. Parameter Name Default Setting
A1-02 Control Method Selection 0: V/f Control
b1-04 Reverse Operation Selection 1: Reverse Prohibited
C6-01 Duty Selection 1: Normal Duty
E1-03 V/f Pattern Selection OFH
E1-07 Mid Output Frequency 30.0 Hz
E1-08 Mid Output Frequency Voltage 50.0V
L2-01 Momentary Power Loss Operation Selection 1: Enabled
L3-04 Stall Prevention Selection during Deceleration 1: Enabled
Table 4.10 Exhaust Fan: User Parameters (A2-01 to A2-16)
No. Parameter Name No. Parameter Name
b1-01 |Frequency Reference Selection E1-07 |[Mid Output Frequency
b1-02  |Run Command Selection E1-08 |Mid Output Frequency Voltage
b1-04 |Reverse Operation Selection E2-01 |Motor Rated Current
b3-01  |Speed Search Selection at Start H1-05 lg/gllelzt:i‘ilrllnmon Digital Input Terminal S5 Function
C1-01  |Acceleration Time 1 H1-06 lg/gllétclt—ilz)llllnctlon Digital Input Terminal S6 Function
C1-02  |Deceleration Time 1 H1-07 ggég{g 1rllnct10n Digital Input Terminal S7 Function
E1-03 |V/f Pattern Selection L5-01 |[Number of Auto Restart Attempts

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

No. Parameter Name Default Setting
Al1-02 Control Method Selection 0: V/f Control
bl1-04 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 39: Watt Hour Pulse Output
1.2-01 Momentary Power Loss Operation Selection t2: CPU Power Active - Drive will restart if power returns prior
o control power supply shut down.
L8-03 Overheat Pre-Alarm Operation Selection 4: Operation at lower speed
L8-38 Carrier Frequency Reduction 2: Enabled across entire frequency range.
Table 4.12 HVAC Fan: User Parameters (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 E1-04 |Max Output Frequency
b1-04 |Reverse Operation Selection E2-01 |Motor Rated Current
C1-01  |Acceleration Time 1 H3-11 |Terminal A2 Gain Setting
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-Alarm Operation Selection
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4.6 Application Selection

No. Parameter Name

No.

Parameter Name

d2-02  |Frequency Reference Lower Limit

04-12

kWh Monitor Initial Value Selection

@ Setting 5: Compressor Application

Table 4.13 Compressor: Parameter Settings

No. Parameter Name Default Setting

Al1-02 Control Method Selection 0: V/f Control

b1-04 Reverse Operation Selection 1: Reverse Prohibited

C1-01 Acceleration Time 1 50s

C1-02 Deceleration Time 1 5.0s

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 Compressor: User Parameters (A2-01 to A2-16):
No. Parameter Name No. Parameter Name

bl-01  |Frequency Reference Selection E1-03 |V/f Pattern Selection
bl-02  |Run Command Selection E1-07 |Mid Output Frequency
bl-04 |Reverse Operation Selection E1-08 |Mid Output Frequency Voltage
C1-01  |Acceleration Time 1 E2-01 |Motor Rated Current
C1-02  [Deceleration Time 1 — -

@ Setting 6: Preset 6

Note: 1. Read the instructions listed in on 89 when using Application Preset 6
2. Perform Auto-Tuning after selecting Application Preset 6.
Table 4.15 Preset 6: Parameters and Settings
No. Parameter Name Default Setting
A1-02 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 0.3s
C1-01 Acceleration Time 1 30s
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 37: During Frequency Output
H2-03 Terminals P2 Function Selection 5: Frequency Detection 2
L2-03 Momentary Power Loss Minimum Baseblock Time 0.3s
L3-04 Momentary Power Loss Voltage Recovery Ramp Time  |0: Disabled
L4-01 Speed Agreement Detection Level 2.0 Hz
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
L.8-38 Carrier Frequency Reduction 1: Enabled below 6 Hz
L8-41 Current Alarm Selection 1: Enabled (alarm is output)

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

88

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




4.6 Application Selection

Table 4.16 Preset 6: User Parameters (A2-01 to A2-16):

No. Parameter Name No. Parameter Name
A1-02 |Control Method Selection d1-02  |Frequency Reference 2
b1-01 |Frequency Reference Selection d1-03  |Frequency Reference 3
b6-01  |Dwell Reference at Start E1-08 |Mid Output Frequency Voltage
b6-02  |Dwell Time at Start H2-01 |Terminals MA, MB, and MC Function Selection
C1-01 |Acceleration Time 1 L1-01 [Motor Overload Protection Selection
C1-02  [Deceleration Time | L4-01 |Speed Agreement Detection Level
C6-02  |Carrier Frequency Selection L6-02  |Torque Detection Level 1
d1-01  |Frequency Reference 1 L6-03  |Torque Detection Time 1

€ Notes on Controlling the Brake when Using Application Preset 6

The frequency detection function is used for controlling the brake.

When an external Baseblock command is present while a Run command is active, the frequency reference will be kept as long
as the Run command is active. To avoid improper brake operation make sure that frequency detection is set so that the brake
does not open during Baseblock (L4-07 = “0”, default).

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

Brake Open/Close Brake Activation Level Control Mode
Function Parameter Signal Parameter VIif oLv OleNror
Frequency L4-07=0 Frequency Detection Level L4-01=1.0t03.0 Hz <> o o B
Detection 2 H2-03=35 Frequency Detection Width L4-02=10.0to 0.5 Hz %>

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

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

L4-01

output
frequency

Frequency
Dectection 2

N\

ON OFF

L4-02
—> time

Figure 4.10 Frequency Detection 2

The braking sequence should be designed as follows:

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

* When changing the speed using an analog signal, make sure that the source of the frequency reference is assigned to the

control circuit terminals (b1-01 = 1).
* A sequence to open and close the holding brake appears in the diagram below.

FF
~s1-SC  UP —OFF_| oN
Input :
L_S6-SC  Fast/Slow _OFF | oN
b6-02
d1-01 (Enabled when b1-01 = 0)
_ Output d1-03
utput frequency X X
0 T4-01/b6-01 N 0201
\ —
Output . DC Injection braking
Frequency Detection 2 OFF
Lp2.pc  (H2-03 05) | ON ‘
Holding brake '
Closed\_Open Closed

Figure 4.11 Holding Brake Time Chart
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@ Setting 7: Preset 7

Table 4.17 Preset 7: Parameters and Settings

No. Parameter Name Default 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 30s
C6-01 Duty Cycle 0: Heavy Duty
C6-02 Carrier Frequency Selection 2:5kHz
d1-01 Frequency Reference 1 6.0 Hz
d1-02 Frequency Reference 2 30.0 Hz
d1-03 Frequency Reference 3 60.0 Hz
H1-05 Multi-Function Digital Input Terminal S5 Function 3: Multi-Step Speed 1
H1-06 Multi-Function Digital Input Terminal S6 Function 4: Multi-Step Speed 2
H2-02 Terminals P1 Function Selection 37: During frequency output
L3-04 Stall Prevention Selection during 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
L8-38 Carrier Frequency Reduction 1: Enabled below 6 Hz
L8-41 Current Alarm Selection 1: Enabled (alarm output)

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

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

No. Parameter Name No. Parameter Name
bl-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 Digital Input Terminal S5 Function
C6-02  |Carrier Frequency Selection H1-06 |Multi-Function Digital Input Terminal S6 Function
d1-01  |Frequency Reference 1 H2-01 |Terminals MA, MB, and MC Function Selection
d1-02  |Frequency Reference 2 L1-01 [Motor Overload Protection Selection
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4.7 Auto-Tuning

€ Types of Auto-Tuning

There are three types of Auto-Tuning. Select the best type of Auto-Tuning for the application. Refer to Auto-Tuning
Procedure on page 92.

Type Setting Application Conditions and Benefits Control Mode

» Assumes the motor can rotate during the Auto-Tuning process
Rotational » Improves torque compensation, slip compensation, energy
Auto-Tuning T1-01=3 savings, and Speed Search performance V/f Control
for V/f Control * Should be performed when Speed Estimation Type Speed Search

or Energy Saving is used in V/f Control

Rotational Auto- * Assumes the motor can rotate during the Auto-Tuning process
Tuning T1-01=0 * Achieves high-performance motor control and should be Open Loop Vector Control
for OLV Control performed whenever Open Loop Vector Control is used
Stationary Auto- For use when:
Tuning + The motor cable exceeds 50 m V/f Control. Open Loop Vect
for Line-to-Line T1-01=2 + The motor cable length has been modified after Auto-Tuning has C 0? Tol, Lpen Loop Vector
Resistance (V/f and been previously performed ontro
OLYV Control) * When motor capacity and drive capacity differ

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

@ Before Auto-Tuning the Drive
Check the items below before Auto-Tuning the drive.
H 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.

* Auto-Tuning requires the user to input data from the motor nameplate. Make sure the information written on the nameplate
is available before Auto-Tuning the drive.

* For best performance, be sure the drive input supply voltage equals or exceeds the motor rated voltage.
Note: 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.
* Table 4.19 describes digital input and output terminal status during Auto-Tuning.

Table 4.19 Digital Input and Output Operation During Auto-Tuning

Auto-Tuning Type Digital Input Digital Output
Rotational Auto-Tuning for V/f Control Not available Functions the same as during normal operation
Rotational Auto-Tuning for OLV Control Not available Functions the same as during normal operation
Stationary Auto-Tuning for Line-to-Line Resistance Not available Maintains the status at the start of Auto-Tuning

WARNING! Sudden Movement Hazard. Do not release the mechanical brake during stationary Auto-Tuning. Inadvertent brake release may
cause damage to equipment or injury to personnel. Ensure that the mechanical brake release circuit is not controlled by the drive multi-
function digital outputs.

Note: It is recommended that Rotational Auto-Tuning is 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.

B Notes on Rotational Auto-Tuning

* For optimal performance, Auto-Tuning should only be done with the motor uncoupled from the load for applications
requiring high performance over a wide speed range.

* If motor and load can not be uncoupled, the load should be lower than 30% of the rated load. Performing Rotational Auto-
Tuning with a higher load will set motor parameters incorrectly, and can cause irregular motor rotation.

* Ensure the motor-mounted brake is fully released if installed.

* Connected machinery should be allowed to rotate the motor.
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4.7 Auto-Tuning

B Notes on 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.

€ Auto-Tuning Interruption and Fault Codes

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

A B
A\, v,
N
T c__n3 | ALM paev]
ooy () [

A - Normal Auto-Tuning Display B - Auto-Tuning Interrupted
Figure 4.12 Auto-Tuning Interruption Display

@ Performing Auto-Tuning

B Auto-Tuning Procedure
Auto-Tuning should generally be performed in the following steps.

1. Refer to Before Auto-Tuning the Drive on page 91.
2. Determine which type of Auto-Tuning best fits the application requirements following Figure 4.13.
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)\ g N/ N
VI/f Control Open Loop Vector PM Open LoopVector Control
A1-02=0 A1-02=2 A1-02=5

W/ : A4

. Select the motor code
Select a V/f patt .
elec Ea1 _03pa em . (E5-01) or set motor data
0 e manually in E5-00
AV 4 ) Vg

Can the load be
disconnected from
the motor?

Will the application
allow motor rotation
for Auto-Tuning?

connected load

expected to be less
han 30% of the motor

rating?

Is the cable
between the motor
and drive longer

NOTICE: Auto-Tuning with

a connected load is possible,
but may result in less than
optimum performance.

than 50 m? .
V/f Rotational .
Auto-Tuning .
(T1-01=3) __\/
- A’f]‘;f?gg;’ Use V/f control (A1-02 =
< | Stationary Auto-Tuning for (T1-01 = qu 0) or set motor _
| Line-to-Line Resistance parameters manually if
. (T1-01=2) : OLV control is needed
: AW N/ A4
Toeee > [ Run the motor without the load. ] <‘ ceeee
Fine tune parameters if needed.
A4
Connect the load and run the motor.
Fine tune parameters if needed.
AV
[ Verify system operates as required. ]
N/
( Auto-Tuning finished. )

Figure 4.13 Auto-Tuning Selection

3. Enter the type of Auto-Tuning to parameter T1-01.
4. Enter the motor nameplate data.
5. Start the Auto-Tuning process when prompted by the drive.

©0000000000000000000000000000000000000000000000000000000000

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

7. If the test run was successful, do a test run with the load connected and make parameter adjustments if necessary.

€ Auto-Tuning Example

The following example illustrates how to perform Rotational Auto-Tuning for Open Loop Vector Control (A1-02 = 2).

B Set the Selected Type of Auto-Tuning

Step

Display/Result

1. |Turn on the power to the drive. The initial display appears. - 77,
VY7,
2. Ipress the key until the Auto-Tuning display appears. nd
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4.7 Auto-Tuning

Step Display/Result
~ 1Yy
J -
3. IPress to begin setting parameters. TR
- Yy
d
4. Press to display the value for T1-01. m

5. |Press to select the digit to edit.

Press and set the drive to perform Rotational Auto-Tuning (00).

y
J
7 |Save the setting by pressing .

2R 2R 2R AR’

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

B Enter Data from the Motor Nameplate

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

Note: These instructions continue from Step 8 in “Set the Selected Type of Auto-Tuning”.

Step Display/Result

1Yy

y
Press to access the motor output power parameter T1-02.

y
< . .
Press to view the default setting.

3. |Press to select the digit to edit.

y
Press and enter the motor power nameplate data in kW.

y
< .
5. Press to save the setting.

ALYYYYY )y,
o _na
T uc

2R AR AR 2R AR

6. |The display automatically returns to the display in Step 1.

ISLAAAALDS

Repeat Steps 1 through 5 to set the following parameters:
* T1-03, Motor Rated Voltage
» T1-04, Motor Rated Current

4
B

7| T1-05, Motor Base Frequency
* T1-06, Number of Motor Poles ASRAAAASZS
* T1-07, Motor Base Frequency m

Note: 1. For the details on each setting, Refer to Input Data for Auto-Tuning on page 95.
2. For Stationary Auto-Tuning for Line-to-Line resistance only, set T1-02 and T1-04.

B Starting Auto-Tuning

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

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

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

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 parameters 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 display.

Note: These instructions continue from Step 7 in “Enter Data from the Motor Nameplate”.

Step Display/Result

y
1. |Aftersetting T1-07 as illustrated in the previous section, press and confirm the display| = m
is as described below:

Press to activate Auto-Tuning. 'DRV. flashes. - ~TT]
Note: The first digit indicates which motor is undergoing Auto-Tuning (motor 1 or motor L DRV o
2). The second digit indicates the type of Auto-Tuning being performed.
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Step Display/Result
3. |Auto—Tuning finishes in approximately one to two minutes. =-> m

@ Input Data for Auto-Tuning
The T1-0O0 parameters are used to set the Auto-Tuning input data.

Note: For motors that are to be operated in the field weakening range, first perform the Auto-Tuning with the base data, i.e. the frequency at which
the motor is operating with its rated voltage (base frequency). After Auto-Tuning is complete, change the maximum frequency E1-04 to the
desired value.

B T1-00: Motor 1/Motor 2 Selection

Selects the motor to be tuned when motor 1/2 switching is enabled, i.e., a digital input is set for function HI1-COO = 16. This
parameter is not displayed if motor 1/2 switching is disabled.

No. Name Setting Range Default
T1-00 Motor 1/2 Selection lor2 1

Setting 1: Motor 1
Auto-Tuning automatically sets parameters E1-0000 and E2-000 for motor 1.

Setting 2: Motor 2
Auto-Tuning automatically sets parameters E3-0000 and E4-000 for motor 2. Make sure that motor 2 is connected to the drive
for Auto-Tuning.

B T1-01: Tuning Mode Selection

Sets the type of Auto-Tuning to be used. Refer to Types of Auto-Tuning on page 91 for details on different types of Auto-
Tuning.

No. Name Setting Range Default
T1-01 Auto-Tuning Mode Selection 0,2 (OLV) 2,3 (V/) 0 (OLV) 2 (V/)

Setting 0: Rotating Auto-Tuning for Open Loop Vector Control
Setting 2: Stationary Auto-Tuning for Line-to-Line Resistance

Setting 3: Rotating Auto-Tuning for V/f Control

B T1-02: Motor Rated Power
Used to set the motor rated power according to the motor nameplate value. For optimal performance, the motor rated power
should be between 50 and 100% of the drive rating.
No. Name Setting Range Default
Determined by
T1-02 Motor Rated Power 0.00 to 650.00 kW 02-04 and C6-01

H T1-03: Motor Rated Voltage (T1-01 = 0 or 3)

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

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

No. Name Setting Range Default
T1-03 <> Motor Rated Voltage 0.0t0 2555V 2000V

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

B T1-04: Motor Rated Current

Used to set the motor rated current according to the motor nameplate value. For optimal performance in OLV, the motor rated
current should be between 50 and 100% of the drive rating. Enter the current at the motor base speed.
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No. Name Setting Range Default
10 to 200% of drive rated Determined by
T1-04 Motor Rated Current current 02-04 and C6-01

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

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

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

data sheet.

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

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

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

No.

Name

Setting Range

Default

T1-07

Motor Base Speed

0 to 24000 r/min

1750 r/min

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

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

No. Name Setting Range Default
Determined by
T1-11 Motor Iron Loss 0to 65535 W 02-04 and C6-01
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4.8 No-Load Operation Test Run

€ No-Load Operation Test Run

This section explains how to operate the drive with the motor uncoupled from the load during a test run.

B Before Starting the Motor
Check the following items before operation:
* Ensure the area around the motor is safe.

* Ensure external emergency stop circuitry is working properly and other safety precautions have been taken.

B During Operation

Check the following items during operation:

* The motor should rotate smoothly (i.e., no abnormal noise or oscillation).

* The motor should accelerate and decelerate smoothly.

Bl No-Load Operation Instructions

The following example illustrates a test run procedure using the digital operator.

Note: Before starting the motor, set the frequency reference d1-01 to 6 Hz.

@40
2. Ipress the key to select LOCAL. The LO/RE LED will turn on.

Step DisplaleesuIt
1. |Turn on the power to the drive. The initial display appears. 7 ot
L
- E,

dﬁuu @’sm

6 Hz.

3. |Press to give the drive a Run command. RUN will light and the motor will rotate at

@

Off

On

4. |Ensure the motor is rotating in the correct direction and no faults or alarms occur.

Motor

y
If there is no error in step 4, press . to increase the frequency reference. Increase the
frequency in 10 Hz increments verifying smooth operation results at all speeds. For each
frequency, monitor the drive output current (U1-03) through the LED operator to confirm
the current is well below the motor rated current. Example: 6 Hz — 60 Hz.

The drive should operate normally. Press to stop the motor. RUN flashes until the
motor comes to a complete stop.

Connn ) mm e
e

FALO

o
) G

4 §RUN - 6RUN

Flashing
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4.9 Test Run with Load Connected

4.9 Test Run with Load Connected

& Test Run with the Load Connected

After performing a no-load test run connect the motor and proceed to run the motor and load together.

B Notes on Connected Machinery

* Clear the area around the motor.
* The motor should come to a complete stop without problems.
* Connect the machinery.

» Fasten all installation screws properly. Check that the motor and connected machinery are held in place.
* Confirm that the Fast-stop circuit or mechanical safety measures operate correctly.
* Be ready to press the STOP button in case of emergency.

B Checklist Before Operation

» The motor should rotate in the proper direction.

» The motor should accelerate and decelerate smoothly.

B Operating the Motor under Loaded Conditions

Test run the application similarly to the no-load test procedure when connecting the machinery to the motor.

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

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

* Correct any problems that occurs with hunting, oscillation, or other control-related issues.

98 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual



4.10 Verifying Parameter Settings and Backing Up Changes

4.10 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 78.
Save the verified parameter settings. Change the access level or set a password to the drive to prevent accidental modification
of parameter settings.

€ Backing Up Parameter Values: 02-03

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 Name

Description

Setting
Range

Default
Setting

02-03

User Parameter
Default Value

Allows storing of parameter settings as a User Initialization Selection.

0: Saved/Not set

1: Set Defaults - Saves current parameter settings as user default settings.

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).

Oto2

A1-03

Initialize
Parameters

Selects a method to initialize the parameters.

0: No Initialize

1110: User Initialize (The user must first program and store desired settings using
parameter 02-03)

2220: 2-Wire Initialization (parameter initialized prior to shipment)

3330: 3-Wire Initialization

5550: oPE4 Fault reset

0 to 5550

& Parameter Access Level: A1-01

Setting the Access Level for “Operation only” (A1-01 = 0) allows the user to access parameters A1-00 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 User Parameters. This is helpful when displaying only the relevant parameters for a specific application.

No. Paﬁaar:%ter Description ?g‘:.'gg Default
Selects which parameters are accessible via the digital operator.
0: Operation only (A1-01, -04, and -06 can be set and monitored. U parameters can be
Al-01 Access Level  |monitored) 0to?2 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)
Parameters selected by the user are stored to the User Parameter menu. This includes recently
A2-01 viewed parameters or parameters specifically selected for quick access.
to User Parameters|If parameter A2-33 is set to 1, recently viewed parameters will be listed between A2-17 and | b1-01 to _
A2-32 1to32 A2-32. Parameters A2-01 through A2-16 must be manually selected by the user. 02-08
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.
User Parameter 0: Parameters A2-01 through A2-32 are reserved for the user to create a list of User Parameters.
A2-33 | Automatic 1: Save history of recently viewed parameters. Recently edited parameters will be saved to 0.1 1
. A2-17 through A2-32 for quick access. The most recently changed parameter is registered in >
Selection g qd by changed p g
A2-17. The second most recently changed parameter is registered in A2-18.

& 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 A1-05). 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, A1-03, 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.
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4.10 Verifying Parameter Settings and Backing Up Changes

€ Copy Function (Optional)

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

B USB/Copy Unit

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

Bl LCD Operator

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

B Drive Wizard

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

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

[Zf No. Checklist Page
O Thoroughly read the manual before performing a test run. —
O 2 [Turn the power on. 85
O 3 Set the voltage for the power supply to E1-01. 152

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.

H3-11 for input A2) until the frequency reference value reaches the desired value.
Bias adjustment: Set the minimum voltage/current signal and adjust the analog input bias (H3-04 for input Al,
H3-12 for input A2) until the frequency reference value reaches the desired minimum value.

[Zf No. Checklist Page
V/f Control (A1-02 = 0)
O 4 Select the best V/f pattern according to the application and motor characteristics. o
Example: If using a motor with a rated frequency of 60.0 Hz, set E1-03 to “1”.
O 5 |Perform Auto-Tuning for Energy Savings if using Energy Saving functions. 91
Open Loop Vector Control (A1-02 = 2)
O 6  |Uncouple the load from the motor when performing Rotational Auto-Tuning. 91
O 7  |Perform Rotational Auto-Tuning. 91
The following data entered during Auto-Tuning should match the information written on the motor nameplate:
 motor rated output power (kW) — T1-02
« rated voltage (V) — T1-03
O 8 |+ rated current (A) — T1-04 95
* 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)
O | 9 |Set permanent motor parameters ES-01 through E5-24 84
Proceed to the following checklist after checking items 4 through 9.
M No. Checklist Page
O 10 |The 'BRV! should illuminate after giving a run command. —
e g0
O 11 |To give a run command and frequency reference from the LED Digital Operator, press to set to LOCAL. 78
The LO/RE key lights while LOCAL is displayed.
O 12 If the motor rotates in the opposite direction during the test run, switch two of the drive output terminals (U/T1, 85
V/T2, W/T3).
O 13 |Select the correct duty rating (C6-01) for the application. —
O 14 Set the correct values for the motor rated current (E2-01) and the motor protection selection (L1-01) to ensure o
motor thermal protection.
O 15 If the run command and frequency reference are provided via the control circuit terminals, set the drive for 78
REMOTE and be sure the LO/RE light is out.
O 16 If the control circuit terminals should supply the frequency reference, select the correct voltage input signal level 78
(0 to 10 V) or the correct current input signal level (4 to 20 mA or 0 to 20 mA).
O 17  |Set the proper voltage to terminal Al. (0 to 10 V). 108
et the proper current to terminal A2. (4 to 20 mA or 0 to 20 mA).
O 18 |Set th inal A2. (4 to 20 mA or 0 to 20 mA 108
en current mput 1s used, set -09 to to mA) or to mA) and set -10 to . —
O 19 |(Wh i i d, set H3-09 to “2” (4 to 20 mA) or “3” (0 to 20 mA) and set H3-10 to “0”
O 20  [When current input is used, switch the drive built-in DIP switch S1 from the 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:
O 11 Gain adjustment: Set the maximum voltage/current signal and adjust the analog input gain (H3-03 for input A1, o

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

101

Start-Up Programming

& Operation



4.11 Test Run Checklist

This Page Intentionally Blank

102 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual



Parameter Details

5.1 A INITIALIZATION. ... .t annes 104
5.2 B: APPLICATION.......iiirriirr s as s s s s s s an e e 108
5.3  CITUNING.....oo it n e anr e e 133
5.4 D: REFERENCE SETTINGS..........ooiiiiiimmmrrrrnsssssss s nsssssss s nsssses 143
5.5 E: MOTOR PARAMETERS........cccoiiirtirinin s sss s 152
5.6 F: OPTION SETTINGS........ccciiimmrmnrnrrr s nsss s ssssss s s s sssss s snssns 163
5.7 H: TERMINAL FUNCTIONS. ...ttt nnsssss s nsssss s s nsssnnns 170
5.8 L:PROTECTION FUNCTIONS........cciiiimririnnnrr s nsss s nsssss s sssss s snsnns 197
5.9 N: SPECIAL ADJUSTMENTS.......ccootiminrimrrmnsne s ssssss s sssssss s s ssss s s sass s snans 221
5.10 O: OPERATOR RELATED SETTINGS..........ccccciimmmrrrnnssssrs s 226
5.11 U: MONITOR PARAMETERS........ccciiirrinnrs s asn s 232

YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — /1000 Technical Manual 103



5.1 A: Initialization

5.1 A: Initialization

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

& A1: Initialization
B A1-01: Parameter Access Level

Allows or restricts access to drive parameters.

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

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

Setting 1: User Parameters

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

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

All parameters can be viewed and edited.

Notes on Parameter Access

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

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

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

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

No. Parameter Name Setting Range Default
Al1-02 Control Method Selection 0,2,5 0

Setting 0: V/f Control

* For general-purpose and multiple motor applications.
* For use when the motor parameters are unknown and Auto-tuning can not be performed.

Setting 2: Open Loop Vector

* For general, variable-speed applications.

* For applications requiring precise speed control, quick response, and higher torque at low speeds.
Setting 5: PM Open Loop Vector

For operating SPM, IPM, and various permanent magnet motors. Takes advantage of Energy Saving features when operating
with derated torque.

B A1-03: Initialization

Resets parameter settings back to their original default values. After the initialization the parameter automatically returns to
0.

No. Parameter Name Setting Range Default
A1-03 Initialize Parameters 0, 1110, 2220, 3330, 5550 0

Setting 0: No Initialize
Setting 1110: User Initialize

The modified drive parameters are returned to the values selected as user settings. User settings are stored when parameter
02-03 = “1: Set Defaults”.

Note: A “user-initialization” resets all parameters to a user-defined set of default values that were previously saved to the drive. To clear the user-
defined default values, set parameter 02-03 to “2”.
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Setting 2220: 2-Wire Initialization
Resets all parameters back to their original default settings with digital inputs S1 and S2 configured as forward run and reverse
run, respectively.

Setting 3330: 3-Wire Initialization
The drive parameters are returned to factory default values with digital inputs S1, S2, and S5 configured as run, stop, and
forward/reverse respectively.

Setting 5550: oPE04 Reset

If parameters on a certain drive have been edited and then a different terminal block is installed with different settings saved
in its built-in memory, an oPE04 error will appear on the display. To use the parameter settings saved to the terminal block
memory, set A1-02 to “5550”.

Notes on Parameter Initialization

The parameters shown in Table 5.1 will not be reset when the drive is initialized by setting A1-03 = 2220 or 3330. Although
the control mode in A1-02 is not reset when A1-03 is set to 2220 or 3330, it may change when an application preset is selected.

Table 5.1 Parameters not Changed by Drive Initialization

No. Parameter Name
A1-02 Control Method Selection
C6-01 Duty Selection
E1-03 V/f Pattern Selection
E5-01 Motor Code Selection (for PM motors)
E5-02 Motor Rated Capacity (for PM motors)
E5-03 Motor Rated Current (for PM motors)
E5-04 Motor Poles (for PM motors)
E5-05 Motor Armature Resistance (for PM motors)
E5-06 Motor d Axis Inductance (for PM motors)
E5-07 Motor q Axis Inductance (for PM motors)
E5-09 Motor Induction Voltage Constant 1 (for PM motors)
E5-24 Motor Induction Voltage Constant 2 (for PM motors)
02-04 Drive/kVA Selection
L8-35 Installation Selection

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

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

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

How to use the Password

The user can set a password for the drive to restrict access. The password is set to A1-05 and must be entered to A1-04 to
unlock parameter access. Until the correct password is entered, the following parameters cannot be viewed or edited: A1-01,
A1-02, A1-03, A1-06, and A2-01 through A2-33.

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

Parameter Details

Table 5.2 Setting the Password for Parameter Lock
Step Display/Result

C i

[}
U [AARYRR DRV

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

y
Scroll to the Parameter Setup display and press .

<
3. IScroll to the right by pressing .

>
4. |Select the flashing digits by pressing .

2R SR AR AR/

5. |Select A1-04 by pressing .
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Step Display/Result
~ vy
6 Press the key while holding down at the same time. A1-05 will appear. -
* |Note: A1-05 is normally hidden, but can be displayed by following the directions listed o
here. 05” flashes
vy
]
7o |Press the key. nd
vy
> e
8. Use , and to enter the password. - m
9 |press BN (o save what was entered. nd m
vy
10. |The display automatically returns to the display shown in step 5. -»> m
Table 5.3 Check to see if A1-01 is locked (continuing from step 10 above)
Step Display/Result
vy
1. : . -
Press to display A1-01. “01” flashes
)
2. |press to display the value set to A1-01. - m
3. Ipress and , making sure that the setting values cannot be changed.
- AV,
4. |press to return to the first display. nd
Table 5.4 Enter the Password to Unlock Parameters (continuing from step 4 above)
Step Display/Result
vy
J
L Ipress to enter the parameter setup display. nd
vy
l> o r_m
2. |Press to select the flashing digits as shown. nd « 0 ,, ﬂes
- vy
3. |Press to scroll to A1-04. - Ai-04
4. |Enter the password “1234”. g m
)
- |Press to save the new password. => m
Yy
6. |Drive returns to the parameter display. - m
vy
7. Press and scroll to A1-01. g m
J vy
8. |Press to display the value set to A1-01. If the first "0" blinks, parameter settings -> m
are unlocked.
> y-
9 |Use and to change the value if desired. This is not typical.
‘J V.
10. |Press to save the setting, or to return to the previous display without saving| = m
changes.
vy
11. |The display automatically returns to the parameter display. -»> m

Note: Parameter settings can be edited after entering the correct password. Performing a 2-Wire or 3-Wire initialization resets the password to “0000”.

Reenter the password to parameter A1-05 after drive initialization.

Bl A1-06: Application Presets

Several Application Presets are available to facilitate drive setup for commonly used applications. Selecting one of these
Application Presets automatically sets the required parameters to default values and selects I/Os. In addition, Application
Preset parameters are assigned to the list of User Parameters, A2-01 through A2-16. These can be accessed in the Setup Mode

and provide quicker application adjustment by eliminating the need to scroll through multiple menus.

Refer to Application Selection on page 86 for details on parameter A1-06.
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B A1-07: DriveWorksEZ Function Selection

DriveWorksEZ is a software package that can be used to customize the drive functionality or add PLC functionality by the
interconnection and configuration of basic software function blocks. The drive performs program created by the user in 2 ms
cycles.

Parameter A1-07 can be used to enable or disable the DriveWorksEZ program inside the drive.

Note: 1. If DriveWorksEZ assigned functions to any multi-function output terminals, those functions stay set after disabling DriveWorksEZ.
2. For more information on DriveWorksEZ, contact a Yaskawa representative or the Yaskawa sales department directly.

No. Parameter Name Setting Range Default
Al1-07 DriveWorksEZ Function Selection 0to2 0

Setting 0: DWEZ Disabled
Setting 1: DWEZ Enabled
Setting 2: Digital Input

& A2: User Parameters
B A2-01 to A2-32: User Parameters

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

No. Parameter Name Setting Range Default
A2-01 to A2-32 User Parameters 1 to 32 b1-01 to 02-08 Depzfi%%g on

Saving User Parameters

To save specific parameters to A2-01 to A2-32, first set the access level to allow access to all parameters (A1-02 = 2). Next
assign the parameter number to the User Parameters list by entering it into one of the A2-C1[0 parameters. By then setting
A1-01 to “17, the access level can be restricted so that users can only set and reference the specific parameters saved as User
Parameters.

B A2-33: User Parameter Automatic Selection

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

No. Parameter Name Setting Range Default
A2-33 User Parameter Automatic Selection Oorl Dep‘zri%r%g on

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

Parameter Details

Setting 1: Save history of recently viewed parameters.

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

Application parameters configure the source of the frequency reference, the Run command, DC Injection Braking, Speed
Search, various timer functions, PID control, the Dwell function, Energy Savings and a variety of other application-related
settings.

€ b1: Mode of Operation

B b1-01: Frequency Reference Selection 1
Use parameter b1-01 to select the frequency reference source 1 for the REMOTE mode.

Note: 1. Ifa Run command is input to the drive but the frequency reference entered is 0 or below the minimum frequency, the RUN indicator LED
on the digital operator will light and the STOP indicator will flash.
2. Press the LO/RE key to set the drive to LOCAL and use the operator keypad to enter the frequency reference.

No. Parameter Name Setting Range Default
b1-01 Frequency Reference Selection 1 Oto4 1

Setting 0: Operator Keypad
Using this setting, the frequency reference can be input by:

* Switching between the multi-speed references in the d1-C00 parameters.
* Entering the frequency reference on the operator keypad.

Setting 1: Terminals (Analog Input Terminals)

Using this setting, an analog frequency reference can be entered from:

* Terminal Al using a 0 to 10 Vdc signal.
* Terminal A2 using either a 0 to 10 Vdc or a 0/4 to 20 mA signal.

Note: Terminal A2 supports voltage and current input. The input signal type must be set up by setting DIP switch S1 and adjusting parameter H3-09.
Refer to H3-09: Terminal A2 Signal Level Selection on page 191.

Entering only the main frequency reference:
Using Control Circuit Terminal A1 (0 to 10 Vdc voltage input):

Use a circuit such as the one shown in Figure 5.1 or an external 0 to 10 Vdc voltage source like a PLC analog output and set
the input level selection for A1 in parameter H3-02 as desired. Refer to H3-02: Terminal A1 Function Selection on page
190.

Drive

+V (+10.5V, 20 mA)

0Oto10V
2kQ ° (O A1 Main Frequency Reference

(voltage input)

) A2 Auxiliary Frequency Reference
(voltage/current input)

I

AC  Frequency Reference

%Common

Figure 5.1 Setting the Frequency Reference by Voltage Input

* Using Control Circuit Terminal A2 (0 to 10 Vdc voltage input)

Use the same connection like explained for terminal A1 for terminal A2. Make sure that switch S1 is set to “V” and set the
appropriate signal level for terminal A2 by entering O or 1 into parameter H3-09. The terminal A2 function must be set to
frequency bias by entering 0 into parameter H3-10 (Refer to H3-10: Terminal A2 Function Selection on page 192).
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* Using Control Circuit Terminal A2 (0/4 to 20 mA current input)

Connect input A2 to an external current source such as the one shown in Figure 5.2. Make sure that switch S1 is set to “I”
and set the appropriate signal level for terminal A2 by entering 2 (4 to 20 mA) or 3 (0 to 20 mA) into parameter H3-09. The
terminal A2 function must be set to frequency bias by entering 0 into parameter H3-10 (Refer to H3-10: Terminal A2 Function

Selection on page 192).

4 N
DIP switch S1

; o
- S

O D O

—> O +V (+10.5 V, 20 mA power supply)
N J

(O A1 Frequency reference

0 or 4 to 20 mA input
(O A2 Frequency reference bias

)

>AC Analog common

;

Figure 5.2 Setting the Frequency Reference by Current Input

Switching between Main/Auxiliary Frequency References

The frequency reference input can be switched between terminal A1 (main) and terminal A2 (auxiliary). When using this

function:

» Make sure that b1-01 is set to “1” (Frequency reference from analog input).
* Set the terminal A2 function to auxiliary frequency (H3-10 = 2).
* Set one digital input to multi-speed 1 (H1-OO = 3, default for S5).

The frequency reference value is read from

» Terminal A1 when the digital input set for multi-speed 1 is open.
» Terminal A2 when the digital input set for multi-speed 1 is closed.

Figure 5.2 shows a wiring example for main/auxiliary reference switching using digital input S5.

Drive

. O+V (+10.5V, 20 mA)

2kQ| |[4——( A1 Main Frequency Reference
(voltage input)

A2 Aux Frequency Reference 1
(voltage input)

2kQ| |-

)
N\

A AC Frequency Reference Common

S5 Multi-Function Digital Input

SC Digital Input Common

Figure 5.3 Switching between Analog Reference 1 and 2
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5.2 b: Application

Setting 2: MEMOBUS/Modbus Communications

This setting requires that the frequency reference is entered via the RS-485/422 serial communications port (control terminals
R+, R-, S+, S-, Protocol: MEMOBUS/Modbus). For instructions, Refer to MEMOBUS/Modbus Communications on page
369.

Setting 3: Option Card

This setting requires that the frequency reference is entered via an option board plugged into connector CN2 on the drive
control board. Consult the manual supplied with the option board for instructions on integrating the drive with the
communication system.

Note: If the frequency reference source is set for an option PCB (b1-01 = 3) but an option board is not installed in 2CN, an oPEOS5 Programming
Error will be displayed on the digital operator and the RUN command will not be accepted.

Setting 4: Pulse Train Input

Ifb1-01 is set to 4 the frequency reference must be provided by a pulse train signal at terminal RP that complies with the
following specification.

Pulse Train Input Specifications

Response Frequency 0.5 to 32 kHz
Duty Cycle 30 to 70%
High Level Voltage 35t0132V
Low Level Voltage 0.0t0o 0.8V
Input Impedance 3 kQ

Verifying Pulse Train is Working Properly

* Make sure that b1-04 is set to 4 and H6-01 is set to 0.

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

* Enter a pulse train signal to terminal RP and check if the correct frequency reference is displayed. Try also with different
pulse train input frequencies.

B b1-02: Run Command Selection 1

Parameter b1-02 determines the Run and Stop command source 1 in the REMOTE mode.

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

No. Parameter Name Setting Range Default
b1-02 Run Command Selection 1 0to3 1

Setting 0: Operator

Using this setting, the RUN and STOP keys on the operator keypad will start and stop the motor. The LED in the LO/RE key
will be on to indicate that the Run command is assigned to the operator. The example below shows how the drive can be
operated if b1-02 is set to 0.

Step Display/Result

C 1 n SEESSS

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

R

2. |Set the frequency reference to F6.00 (6 Hz).

3. |Press the key to start the motor. The RUN indicator LED will light and the motor -p
will begin rotating at 6 Hz.

~ &
off on
4. |Press the key to stop the motor. The RUN light will flash until the motor comes to| = "%’m — B
a complete stop. flashing off

Setting 1: Control Circuit Terminal

This setting requires that the Run and Stop commands are entered from the digital input terminals. The following sequences
can be used:

* 2-Wire sequence 1:
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Two inputs (FWD/Stop-REV/Stop). Initializing the drive by setting A1-01 = 2220, presets the terminals S1 and S2 to these
functions. This is the default setting of the drive. Refer to Setting 40/41: Forward Run/Reverse Run Command for 2-Wire
Sequence on page 177.

* 2-Wire sequence 2:
Two inputs (Start/Stop-FWD/REV). Refer to Setting 42/43: Run and Direction Command for 2-Wire Sequence 2 on page
177.

* 3-Wire sequence:
Inputs S1, S2, S5 (Start-Stop-FWD/REV). Initialize the drive by setting A1-01 = 3330 presets the terminals S1, S2 and S5
to these functions. Refer to Setting 0: 3-Wire Sequence on page 170.

Setting 2: MEMOBUS/Modbus Communications

To issue a Run command via serial communications, set b1-02 to “2”” and connect the RS-485/422 serial communication cable
to R+, R-, S+, and S- on the removable terminal block. Refer to MEMOBUS/Modbus Communications on page 369.
Setting 3: Option Card

To issue the Run command via the communication option board, set b1-02 to “3” and plug a communication option board into
the 2CN port on the control PCB. Refer to the manual supplied with the option board for instructions on integrating the drive
into the communication system.

Note: Ifbl-01 is set to 3, but an option board is not installed in 2CN, an oPEO5 operator programming error will be displayed on the digital operator
and the drive will not run.

B b1-03: Stopping Method Selection

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

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

Setting 0: Ramp to Stop
When a Stop command is issued or the Run command is removed, the drive will decelerate the motor to stop. The deceleration
rate is determined by the active deceleration time. The default deceleration time is set to parameter C1-02.

DC Injection braking (for IM control) or Short Circuit Braking (PM Open Loop Vector) can be applied at the end of the ramp
in order to completely stop high inertia loads. Refer to b2: DC Injection Braking on page 115 for details.

Run Command
ON OFF

Maximum
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

[
[ DC Braking Time at Stop (62-04) |

Figure 5.4 Ramp to Stop
Setting 1: Coast to Stop

When a Stop command is issued or the Run command is removed, the drive will shut off its output and the motor will coast
(uncontrolled deceleration) to stop where the stopping time is determined by the inertia and the friction in the driven system.
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Run
Command ON OFF

Output
Frequency

l< | Drive output frequency is shut off

Motor rpm

Figure 5.5 Coast to Stop

Note: After a stop is initiated, any subsequent Run command that is entered will be ignoreduntil the Minimum Baseblock Time (L2-03) has expired.
Do not attempt to start the motor again until it has come to a complete stop. To start the motor before it has stopped completely, use DC Injection
at start (Refer to b2-03: DC Injection Braking Time at Start on page 116) or Speed Search (Refer to b3: Speed Search on page 116).

Setting 2: DC Injection Braking to Stop

When the Run command is removed, the drive will baseblock (turn off its output) for the minimum baseblock time (L2-03).
Once the minimum baseblock time has expired, the drive will brake the motor by injecting DC current into the motor windings.
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%).

Note: This function is not available when using PM Open Loop Vector.

Run Command

ON OFF
Output Frequency
4{ Minimum Baseblock Time (L2-03)
DC Injection Braking [ l
DC Injection Braking DC Braking
Time at Stop Current (b2-02)
Motor Speed (b2-04)

Figure 5.6 DC Injection Braking to Stop

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. It can be calculated by:

b2-04 « 10 - Output frequency

Max. output frequency (E1-04)

DC Injection brake time =
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DC Injection braking time

b2-04x 10 |rmmmmmmmrmmmammeaneen e

b2-04

Output frequency when 100%

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

Figure 5.7 DC Injection Braking Time Depending on Output Frequency

Note: Ifan overcurrent (oC) fault occurs during DC Injection Braking to stop, lengthen the minimum baseblock time (L2-03) until the fault no longer
occurs.

Setting 3: Coast to Stop with Timer

When the Run command is removed, the drive will turn off its output and the motor will coast to stop. If a Run command is
input before the operation wait time ¢ expires, the drive will not rotate the motor and the Run command will need to be cycled
before operation can occur.

Run Command
ON OFF ON OFF |ON

Output Frequency

Drive output voltage
interrupted

Operation Wait Time ¢

Figure 5.8 Coast to Stop with Timer

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

Operation wait time t

Selected

decel time

Minimum
Baseblock Time
(L2-03)

Min. output Output frequency 100%

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

Figure 5.9 Operation Wait Time Depending on Output Frequency

B b1-04: Reverse Operation Selection

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

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

Setting 0: Reverse Operation Enabled
Possible to operate the motor in both forward and reverse directions.
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Setting 1: Reverse Operation Disabled
Drive disregards a Reverse run command or a negative frequency reference.

B b1-07: LOCAL/REMOTE Run Selection

The drive has the following three separate control sources that can be switched using digital inputs or the LO/RE key on the

digital operator (for details Refer to Setting 1: LOCAL/REMOTE Selection on page 171, Refer to Setting 2: External

Reference 1/2 Selection on page 171 and Refer to 02-01: LO/RE (LOCAL/REMOTE) Key Function Selection on page

227):

* LOCAL - The digital operator is used to set the reference and the Run command.

* REMOTE -Reference 1: The settings of b1-01 and b1-02 determine where the frequency reference and Run command are
input from.

* REMOTE - Reference 2: The settings of bl-15 and b1-16 determine where the frequency reference and Run command are
input from.

When switching from LOCAL to REMOTE, or between Reference 1 and Reference 2, the Run command may already be
present at the location the source was switched to. Parameter b1-07 can be used to determine how the Run command is treated
in this case.

No. Parameter Name Setting Range Default
b1-07 LOCAL/REMOTE Run Selection Oorl 0

Setting 0: Run Command Must Be Cycled

If the Run command is issued differently in the old and new control source (e.g. old - terminals, new - serial communications)
and it is active at the new source when switching takes place, the drive will either not start or it will stop if it was running
before. The Run command has to be cycled to start from the new control source.

Setting 1: Continue Running

If the Run command is active at the new control source, the drive starts or continues running. There is no need to cycle the
Run command.

WARNING! The drive may start unexpectedly if switching control sources when b1-07 = 1. Clear all personnel away from rotating machinery
and electrical connections prior to switching control sources. Failure to comply may cause death or serious injury.

B b1-08: Run Command Selection while in Programming Mode

As a safety precaution, the drive will not normally respond to a Run input when the digital operator is being used to adjust
parameters in the Programming Mode (Verify Menu, Setup Mode, Parameter Settings Mode, and Auto-Tuning). If required
by the application b1-08 can be used to changed this functionality.

No. Parameter Name Setting Range Default
b1-08 Run Command Selection while in Programming Mode 0to2 0

Setting 0: Disabled
A Run command is not accepted while the digital operator is in Programming Mode.

Setting 1: Enabled
A Run command is accepted in any digital operator mode.

Setting 2: Prohibit Programming During Run
It is not possible to enter the Programming Mode as long as the drive output is active.

B b1-14: Phase Order Selection
Sets the phase order for drive output terminals U/T1, V/T2, and W/T3.

No. Parameter Name Setting Range Default
bl-14 Phase Order Selection Oorl 0

Setting 0: Standard Phase Order

Setting 1: Switched Phase Order

B b1-15: Frequency Reference Selection 2
Refer to b1-01: Frequency Reference Selection 1 on page 108.
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No. Parameter Name Setting Range Default
bl-15 Frequency Reference 2 0to4 0
B b1-16: Run Command Source 2
Refer to b1-02: Run Command Selection 1 on page 110.
No. Parameter Name Setting Range Default
bl-16 Run Command Source 2 0to3 0

H b1-17: Run Command at Power Up

This parameter is used to determine whether an external Run command that is active during power up of the drive will start

the drive or not.

No.

Parameter Name

Setting Range

Default

bl-17

Run Command at Power Up

Oorl

0

Setting 0: Run Command at Power Up is not Issued
The Run command has to be cycled to start the drive.

Note: 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. Change parameter b1-17 to 1 if a Run command active at power up shall be accepted by the

drive.

Setting 1: Run Command and Power Up is Issued

An external Run command active during power up is issued and the drive starts to operate the motor as soon as it gets ready
for operation (i.e. once the internal start up process is complete).

WARNING! Sudden Movement Hazard. If b1-17 is set to 1 and an external Run command is active during power up, 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 comply may cause serious injury.

@ b2: DC Injection Braking

These parameters determine how the DC Injection Braking/Short Circuit Braking feature operates. Parameters involving the
starting frequency, current level, braking time are located here.

H b2-01: DC Injection Braking Start Frequency

Active when “Ramp to Stop” is selected as the stopping method (b1-03 = 0). Sets the starting frequency for:

* DC Injection Braking at stop in V/f and OLV control.
* Short Circuit Braking at stop in PM OLV control.

No.

Name

Setting Range

Default

b2-01

DC Injection Braking Start Frequency

0.0 to 10.0 Hz

0.5 Hz

When the output frequency while ramping to stop drops below b2-01, the drive begins DC Injection/Short Circuit Braking in
order to completely stop the motor at the end of deceleration. If b2-01 < E1-09 (Minimum Frequency), then DC Injection/
Short Circuit Braking begins at the frequency set to E1-09.

No. Name Setting Range Default
. Determined by A1-02 and E1-03 and on E5-01 in
o 1 y
E1-09 Minimum Output Frequency 0.0 to 400.0 Hz <= OLV for PM.

<1> The upper limit for the setting range is determined by E1-04.

B b2-02: DC Injection Braking Current

output
frequency

Cpc Injection Braking

. b2-01 start frequency

[ ™ braking time

b2-04

Figure 5.10 DC Injection Braking during Deceleration

Sets the DC Injection Braking current as a percentage of the drive rated current. If set to larger than 50%, the carrier frequency
is automatically reduced to 1 kHz.
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No.

Name

Setting Range

Default

b2-02

DC Injection Braking Current

0 to 75%

50%

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

B b2-03: DC Injection Braking Time at Start

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

No. Name
b2-03 DC Injection Braking Time at Start

Setting Range Default
0.00 to 10.00 s 0.50 s

Note: Before starting an uncontrolled rotating motor (e.g. a fan motor driven by windmill effect), DC Injection or Speed Search should be used to
either stop the motor or detect its speed before starting it. Otherwise motor stalling and other faults can occur.

B b2-04: DC Injection Braking Time at Stop

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

No. Name
b2-04 DC Injection Braking Time at Stop

Setting Range Default
0.00 to 10.00 s 0.50s

B b2-08: Magnetic Flux Compensation Value

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

No. Name Setting Range Default
b2-08 Magnetic Flux Compensation Value 0 to 1000% 0%

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

B b2-12: Short Circuit Brake Time at Start

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

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

No. Name
b2-12 Short Circuit Brake Time at Start

Bl b2-13: Short Circuit Brake Time at Stop

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

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

Setting Range Default
0.00 t0 25.50 s 0.00 s

No. Name
b2-13 Short Circuit Brake Time at Stop

Setting Range Default
0.00 to 25.50 s 0.50 s

@ b3: Speed Search

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

Example: When a momentary loss of power occurs, the drive output shuts off. This results in a coasting motor. When power
returns, the drive can find the speed of the coasting motor and restart it directly.
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The drive offers two types of Speed Search, Speed Estimation and Current Detection. Both methods are explained below
followed by a description of all relevant parameters.

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

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

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

Back EMF Voltage Estimation

This method is used by Speed Search after short Baseblock (e.g. a power loss where the drives CPU kept running and the Run
command was kept active). Here the drive estimates the motor speed by analyzing the back EMF voltage. It outputs the

estimated frequency and increases the voltage using the time constant set in parameter L2-04. After that the motor is accelerated
or decelerated to the frequency reference starting from the detected speed.

AC power
supply

Output
frequency

Output
current

ON OFF

Starts at the speed

Selected

frequency
reference

/that was detected

Several miliseconds

Min. Baseblock Time/

(L2-03)

b3-05 <1>

Figure 5.11 Speed Search after Baseblock

<1> Once AC power is restored, the drive will wait for at least the time set to b3-05. If the power interruption is longer than
the Minimum Baseblock Time [.2-03, the drive will wait for b3-05 after the power has returned before starting Speed Search.

Current Injection

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

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

OFF

Decelerates at the Speed Waits twice as long as L2-04

Search decel time set to b3-03

ON

Run command

Output

Starts at the speed—> w

speed that was detected

frequency

Output

current

- L -

t

Min. Baseblock Time (L2-03) <1>

Figure 5.12 Speed Search at Start

<1> The wait time for Speed Search (b3-05) determines the lower limit.

Note: If the Run command is quickly switched off and then back on again when the drive is set to “Coast to stop” as the stopping method, Speed
Search will operate as shown in Figure 5.11.
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Notes on Using Speed Estimation Type Speed Search

* Auto-Tuning needs to be first performed if you plan to use Speed Estimation. Perform Auto-Tuning again if the there is a
change in the cable length between the drive and motor.

* Use Current Detection to search for speeds beyond 130 Hz or if the application is running multiple motors from the same
drive, or if the motor is considerably smaller than the capacity of the drive.

* Speed Estimation may have trouble finding the actual speed if the motor cable very long. Current Detection should be used
in such situations.

* Use Current Detection instead of Speed Estimation when operating motors smaller than 1.5 kW. Speed Estimation can end
up stopping smaller motors as it might not be able to detect the speed or rotation direction of such small motors.

* Use Short circuit Braking instead of Speed Estimation when using Open Loop Vector Control for PM motors along with a
fairly long motor cable.

* Use Short circuit Braking instead of Speed Estimation if attempting to find the speed of a motor coasting faster than 120 Hz
in Open Loop Vector Control for PM motors.

B Current Detection Type Speed Search (b3-24 = 0)

Current Detection Speed Search can be applied to any motor. Be aware that sudden acceleration may occur when using Current
Detection with relatively light loads.

This method detects the motor speed by reducing the output frequency and measuring the current. The frequency reduction
starts from the maximum output frequency or from the set frequency reference. As long as the output frequency is higher than
the rotor speed, the slip will cause a high current. The closer the output frequency comes to the rotor speed, the lower the
current draw will be. When the output current drops below the level as set in b3-02, the output frequency stops decreasing and
normal operation resumes.

The following time chart illustrates how Current Detection Speed Search operates after a momentary power loss:

Output frequency before Decel time

momentary power loss set to b3-03 Waits for twice

as long as L2-04
AC power
supply ON OFF \

Selected
Output /freq uency
frequency reference

Speed Search operation
current set to b3-02

,,,,,,,,,,,,,,,,,,,,,,,,,,,, v

Output

current /

7

Min. Baseblock Time (L2-03) |« b3-05

Figure 5.13 Current Detection Speed Search after Power Loss

Note: After power is restored, the drive waits until the time set to b3-05 has passed before performing Speed Search. Thereby the Speed Search may
start not at the end of L2-03 but even later.

When Speed Search is applied using an external Search command or automatically with the Run command, the drive waits
for the minimum baseblock time L.2-03 before Speed Search is started. [f L2-03 is smaller than the time set in parameter b3-05,
b3-05 is used as the wait time.
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Decel time set Waits for twice
set to b3-03 as long as L2-04
OFF ON
Run command
Max. output frequency \ Selected
or the specified a frequency
frequency reference reference
Output
frequency
—— T b3-02
Output current

Minimum Baseblock Time (L2-03)

Figure 5.14 Current Detection Speed Search at Start or external Speed Search

Note: When the Run command is set the drive waits until the Speed Search Wait Time (b3-05) before Speed Search is performed, even if the Minimum
Baseblock Time is set to smaller values than b3-05.

Notes on Using Current Detection Type Speed Search

* Increase the voltage recovery ramp time set to L2-04 ifa Uv1 fault occurs when performing Current Detection Speed Search.

* Shorten the Speed Search deceleration time set to b3-03 if an oL 1 fault occurs while performing Current Detection Speed
Search.

* Current Detection Speed Search is not available when using Open Loop Vector Control for PM motors.

* Increase the minimum baseblock time set to L.2-03 if an overcurrent fault occurs when performing Speed Search after power
is restored following a momentary power loss.

B Activation of Speed Search

Speed Search can be activated as described below. Independent of the activation method the Speed Search type must be selected
in parameter b3-24.

1. Automatically at every Run command (Refer to b3-01: Speed Search Selection at Start on page 119). With this setting
external Speed Search commands are disregarded.

2. By digital inputs:
The following input functions for HI-OO can be used.

Table 5.5 Speed Search Activation by Digital Inputs

Setting Description b3-24=0 b3-24 =1
Closed: Activate Current Detection Speed
External Search :
61 Command 1 Search from the maximum output frequency
(E1-04). Activate Speed Estimation Speed Search
62 External Search Closed: Activate Current Detection Speed
Command 2 Search from the frequency reference.

To activate Speed Search by a digital input the input must always be set together with the Run command.
3. After automatic fault restart

Set the number of maximum fault restarts in parameter L5-01 higher than 0.
4. After momentary power loss

The following parameter settings are necessary:

* Enable Power Loss Ride-Thru selection by setting L2-01 to 1 (enabled) or 2 (enabled during CPU operation). Refer to
L2-01: Momentary Power Loss Operation Selection on page 201.
* Set the number of maximum fault restarts in parameter L5-01 higher than 0.

5. After baseblock is released

The drive will resume the operation starting with Speed Search if the Run command is present and the output frequency is
above the minimum frequency when the Baseblock command (HI1-OO = 8 or 9, N.O. and N.C., respectively) is released.

B b3-01: Speed Search Selection at Start

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

No. Parameter Name Setting Range Default
b3-01 Speed Search Selection at Start Oorl 0
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Setting 0: Disabled
Speed Search is not automatically performed. It can be activated using a digital input.

Setting 1: Enabled
Speed Search is performed with every Run command.
B b3-02: Speed Search Deactivation Current

Sets Speed Search operating current as a percentage of the drive rated current. If the current falls below this level while
performing Current Detection Speed Search then Speed Search will be finished and normal operation will resume. Normally
there is no need to change this setting. If the drive won’t run after a restart, lower this value.

No. Name Setting Range Default
b3-02 Speed Search Deactivation Current 0 to 200% Deteﬂfggd by

Note: When parameter A1-02 = 0 (V/f Control) the factory default setting is 120. When parameter A1-02 =2 (Open Loop Vector) the factory default
setting is 100.

B b3-03: Speed Search Deceleration Time

Parameter b3-03 sets the output frequency reduction ramp used by Current Detection Speed Search (b3-24 = 0) and by the
Current Injection Method of Speed Estimation (b3-24 = 1). The time entered into b3-03 will be the time to decelerate from
maximum frequency (E1-04) to minimum frequency (E1-09).

No. Name
b3-03 Speed Search Deceleration Time

B b3-05: Speed Search Delay Time

In cases where an output contactor is used between the drive and the motor, the contactor must be closed before Speed Search
can be performed. For Speed Search after a momentary power loss, parameter b3-05 can be used to delay the Speed Search
start providing enough time to operate the contactor.

Setting Range Default
0.1t0 10.0s 2.0s

When Speed Search at start is used, b3-05 will serve as the lower limit of the minimum baseblock time (L.2-03).

No. Name
b3-05 Speed Search Delay Time

B b3-06: Output Current 1 During Speed Search

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

Setting Range Default
0.0 to 100.0 s 0.2s

No. Name Setting Range Default
b3-06 Output Current 1 during Speed Search 0.0t0 2.0 Dete(r)r;_l(r)lzd by

Note: If Speed Estimation is not working correctly even after adjusting b3-06, try using Current Detection Speed Search instead.

B b3-10: Speed Search Detection Compensation Gain

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

No. Name Setting Range Default
b3-10 Speed Search Detection Compensation Gain 1.00 to 1.20 1.10

Note: Increase this value if overvoltage occurs when performing Speed Search at start after a relatively long period of baseblock.

B b3-14: Bi-Directional Speed Search Selection

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

No.

Parameter Name

Setting Range

Default

b3-14

Bi-Directional Speed Search Selection

Oorl

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

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

B b3-17: Speed Search Restart Current Level

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

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

B b3-18: Speed Search Restart Detection Time

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

No. Name
b3-18 Speed Search Restart Detection Time

H b3-19: Number of Speed Search Restarts

Sets the number of times the drive should attempt to find the speed and restart the motor using Speed Estimation Speed Search.
This function has no influence when Current Detection Speed Search is used (b3-24 = 0).

Setting Range Default
0.00 to 1.00 s 0.10 s

No. Name Setting Range Default
b3-19 Number of Speed Search Restarts 0to 10 3
B b3-24: Speed Search Method Selection

Sets the Speed Search method used.

Note: For explanations of the Speed Search methods, Refer to Current Detection Type Speed Search (b3-24 = 0) on page 118 and Refer to Speed
Estimation Type Speed Search (b3-24 = 1) on page 117.

No. Parameter Name Setting Range Default
b3-24 Speed Search Method Selection Oorl 0

Setting 0: Current Detection Speed Search
Setting 1: Speed Estimation Speed Search
B b3-25: Speed Search Wait Time

Sets the wait time between Speed Search restarts.

No.

Name

Setting Range

Default

b3-25

Speed Search Wait Time

0.0t030.0s

05s

n Parameter Details

@ b4: Delay Timers

The timer function is independent of the drive operation and can be used to delay the switching of a digital output triggered
by a digital input signal. An On-delay and Off-delay can be separately set. The delay timer can help to get rid of chattering
switch noise from sensors.

To enable the timer function, a multi-function input must be set to “Timer input” (H1-COO=18) and a multi-function output
must be set to “Timer output” (H2-OOO=12). One timer can be used only.

H b4-01/b4-02: Timer Function On/Off-Delay Time
b4-01 sets the On-delay time for switching the timer output. b4-02 sets the Off-delay time for switching the timer output.

No.

Name

Setting Range

Default

b4-01

Timer Function On-Delay Time

0.0 t0 300.0 s

00s
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No. Name Setting Range Default
b4-02 Timer Function Off-Delay Time 0.0 t0 300.0 s 0.0s

B Timer Function Operation

When the timer function input closes for longer than the value set in b4-01, the timer output switches on. When the timer
function input is open for longer than the value set in b4-02, the timer output function switches off. The following diagram
demonstrates the timer function operation.

Multi-function Contact On (Closed)
Input: Timer Function ON ON Off (Open)
Multi-function Contact
Output: Timer Function ON ON On (Closed)
Off (Open)
et - ret— -
b4-01 b4-02 b4-01 b4-02

Figure 5.15 Timer Operation

4 b5: PID Control

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

B P Control

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

Bl | Control

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

H D Control

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

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

B PID Operation

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

PID input |
' Time
. PID output
.- | control
PID Output D control
- P control
Time

Figure 5.16 PID Operation

B Using PID Control
Applications for PID control are listed in the table below.
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Application Description Sensors Used
Speed Control Machinery speed is fed back and adjusted to meet the target value. Synchronous control is Tachometer
performed using speed data from other machinery as the target value
Pressure Maintains constant pressure using pressure feedback. Pressure sensor
Fluid Control  |Keeps flow at a constant level by feeding back flow data. Flow rate sensor
Uermipeeiimis Maintains a constant temperature by controlling a fan with a thermostat. Thermocoupler,
Control Thermistor

H PID Setpoint Input Methods

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

Table 5.6 PID Setpoint Sources

PID Setpoint Source Settings
Analog Input Al Set H3-02=C
Analog Input A2 Set H3-10=C
MEMOBUS/Modbus Register 0006H  |Set Bit 1 in register 000FH to 1 and input the setpoint to register 0006H
Pulse Input RP Set H6-01 =2
Parameter b5-19 Set parameter b5-18 = 1 and input the PID setpoint to b5-19

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

H PID Feedback Input Methods

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

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

Table 5.7 PID Feedback Sources

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

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

Differential Feedback

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

Table 5.8 PID Differential Feedback Sources

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

Note: A duplicate allocation of the PID differential feedback input will result in an OPE alarm.
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YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual

124



5.2 b: Application

B b5-01: PID Function Setting

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

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

Setting 0: PID disabled

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

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

Setting 3: Output Frequency = Frequency Reference + PID Output 1
The PID controller is enabled and the PID output is added to the frequency reference. The PID input is D controlled.

Setting 4: Output Frequency = Frequency Reference + PID Output 2
The PID controller is enabled and the PID output is added to the frequency reference. The PID feedback is D controlled.

B b5-02: Proportional Gain Setting (P)

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

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

B b5-03: Integral Time Setting (1)

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

No. Name Setting Range Default
b5-03 Integral Time Setting (I) 0.0 t0 360.0 s 1.0s
No Intregral With Intregral

PID
feedback /\\ Setpoint /\ Setpoint,—~ Zero

\/\Offs’e_d__ u offset with

integral action

Feedback Feedback

Time Time
Figure 5.18 Offset Elimination by Integral Operation

B b5-04: Integral Limit Setting

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

No. Name Setting Range Default
b5-04 Integral Limit Setting 0.0 to 100.0 100.0

Note: On some applications, especially those with rapidly varying loads, the output of the PID function may show a fair amount of oscillation. To
suppress this oscillation, a limit can be applied to the integral output by programming b5-04.

B b5-05: Derivative Time (D)

Sets the time the drive predicts the PID input/PID feedback signal based on the derivative of the PID input/PID feedback.
Longer time settings will improve the response but can cause vibrations. Shorter settings will reduce the overshoot but also
reduce the controller responsiveness. D control is disabled by setting b5-05 to zero seconds.
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No.

Name

Setting Range

Default

b5-05

Derivative Time

0.00 to 10.00 s

0.00 s

B b5-06: PID Output Limit

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

No. Name Setting Range Default
b5-06 PID Output Limit 0.0 to 100.0% 100.0%
B b5-07: PID Offset Adjustment
Sets the offset added to the PID controller output. Set as a percentage of the maximum frequency.
No. Name Setting Range Default
b5-07 PID Offset Adjustment -100.0 to 100.0% 0.0%

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

No.

Name

Setting Range

Default

b5-08

PID Primary Delay Time Constant

0.00 to 10.00 s

0.00 s

Note: Effective in preventing oscillation when there is a fair amount of oscillation or when rigidity is low. Set to a value larger than the cycle of the
resonant frequency. Increasing this time constant reduces the responsiveness of the drive.

B b5-09: PID Output Level Selection

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

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

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

Setting 1: Reverse Output
A negative PID input causes a decrease in the PID output (reverse acting).
B b5-10: PID Output Gain Setting

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

Setting Range Default
0.00 to 25.00 1.00

No. Name
b5-10 PID Output Gain Setting

H b5-11: PID Output Reverse Selection

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

No.

Parameter Name

Setting Range

Default

b5-11

PID Output Reverse Selection

Oorl

0

Setting 0: Reverse Disabled
Negative PID output will be limited to 0 and the drive output will be stopped.

Setting 1: Reverse Enabled
Negative PID output will cause the drive to run in the opposite direction.

B PID Feedback Loss Detection

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

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

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

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

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

PID feedback value

PID ) VR
Feedback

Detection
Loss Level

(b5-13)

time
' «— NO FbL
. detection: -
FbL detection
PID Feedback PID Feedback
Loss Detection Time Loss Detection Time
(b5-14) (b5-14)

Figure 5.19 PID Feedback Loss Detection

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

B b5-12: PID Feedback Loss Detection Selection

Enables or disables the feedback loss detection and sets the operation when a feedback loss is detected.

No. Parameter Name Setting Range Default
b5-12 PID Feedback Loss Detection Selection 0to5 0

Setting 0: Digital Output Only

A digital output set for “PID feedback low” (H2-CIO = 3E) will be triggered if the PID feedback value is below the detection
level set to b5-13 for the time set to b5-14 or longer. A digital output set for “PID feedback high” (H2-OO = 3F) will be
triggered if the PID feedback value is beyond the detection level set to b5-36 for the time set to b5-37 or longer. Neither a
fault nor an alarm is displayed on the digital operator. The drive will continue operation. When the feedback value leaves the
loss detection range, the output is reset.

Setting 1: Feedback Loss Alarm

If the PID feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FBL - Feedback Low”
alarm will be displayed and a digital output set for “PID feedback low” (H2-OO = 3E) will be triggered. If the PID feedback
value exceeds the level set to b5-36 for longer than the time set to b5-37, a “FBH - Feedback High” alarm will be displayed
and a digital output set for “PID feedback high” (H2-OO = 3F) will be triggered. Both events trigger an alarm output (H1-
OO0 = 10). The drive will continue operation. When the feedback value leaves the loss detection range, the alarm and outputs
are reset.

Setting 2: Feedback Loss Fault

If the PID feedback value falls below the level set to b5-13 for longer than the time set to b5-14, a “FBL - Feedback Low” ﬂ
fault will be displayed. If the PID feedback value exceeds the level set to b5-36 for longer than the time set to b5-37, a “FBH

- Feedback High” fault will be displayed. Both events trigger a fault output (H1-O0O = E) and cause the drive to stop the

motor.

Setting 3: Digital Output Only, Even if PID is Disabled by Digital Input
Same as b5-12 = 0. Detection is still active even if PID is disabled by a digital input (H1-OOO = 19).

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

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

Parameter Details
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B b5-13: PID Feedback Low Detection Level

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

No. Name Setting Range Default
b5-13 PID Feedback Low Detection Level 0 to 100% 0%
H b5-14: PID Feedback Low Detection Time
Sets the time that the PID feedback has to fall below b5-13 before feedback loss is detected.
No. Name Setting Range Default
b5-14 PID Feedback Loss Detection Time 0.0t025.5s 1.0s

B b5-36: PID Feedback High Detection Level

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

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

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

No. Name Setting Range Default
b5-37 PID Feedback High Detection Time 0.0t025.5s 1.0s
B PID Sleep

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

PID Output

PID Sleep Level ( b5-15)

Sleep Delay Time

Internal Run b5-16 i«——  —»ib5-16 i«—— Sleep Delay Time
command Run Stop
External Run Run command enabled
command Continues to output “During Run”
During Run

Figure 5.20 PID Sleep Operation

Notes on using the PID Sleep function:

» The PID Sleep function is always active, even if PID control is disabled.
» The method the Sleep function uses to stop the motor is defined by parameter b1-03.
» The parameters necessary to set up the PID Sleep function are explained below.

B b5-15: PID Sleep Level

Sets the level used for PID Sleep.

The drive goes into Sleep mode if the PID output or frequency reference is smaller than b5-15 for longer than the time set in
b5-16. It resumes the operation when the PID output or frequency reference is above b5-15 for longer than the time set in
b5-16.

No. Name Setting Range Default
b5-15 PID Sleep Level 0.0 to 400.0 Hz 0.0 Hz

B b5-16: PID Sleep Delay Time

Sets the delay time to activate or deactivate the PID Sleep function.
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No.

Name

Setting Range

Default

b5-16

0.0to25.5s

00s

PID Sleep Delay Time
B b5-17: PID Accel/Decel Time

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

As the normal acceleration times C1-C100 are applied after the PID output, they reduce the responsiveness of the system and
can cause hunting or over- and undershooting when the setpoint changes quickly. Using the PID acceleration/deceleration
time instead helps to avoid such problems.

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

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

Setting 0: Disabled

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

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

B b5-19: PID Setpoint Value
Used to adjust the PID setpoint if parameter b5-18 = 1.

Default
0.00%

No. Name
b5-19 PID Setpoint Value

H b5-20: PID Setpoint Scaling

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

Setting Range
0.00 to 100.00%

No. Parameter Name
b5-20 PID Setpoint Scaling

Setting 0: Hz
The setpoint and PID monitors are displayed in Hz with a resolution of 0.01 Hz.

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

Setting Range Default
0to3 1

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

Setting 3: User Defined

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

B b5-34: PID Output Lower Limit

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

No. Name
b5-34 PID Output Lower Limit

Default
0.00%

Setting Range
-100.0 to 100.0%
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B b5-35: PID Input Limit

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

Setting Range Default
0 to 1000.0% 1000.0%

No. Name
b5-35 PID Input Limit
B b5-38/39 PID Setpoint/Monitor User Display Value/Display Digits

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

Parameter b5-38 determines the display value when the maximum frequency is output. Parameter b5-39 determines the number
of digits. The setting value is equal to the number of decimal places.

No. Name Setting Range Default
b5-38 PID Setpoint/Monitor User Display Value 0 to 60000 Detetl;rsn_ glgd by
b5-39 PID Setpoint and Display Digits Oto3 Detekl;rgl_i ggd by

€ b6: Dwell Function
The reference hold or Dwell function is used to temporarily hold the output frequency at a set reference value, for a set time,
and then continue to ramp up or stop.

The Dwell at start function can be used when driving a permanent magnet motor in V/f Control, or a motor with a heavy
starting load. The pause in acceleration allows the PM motor rotor to align with the stator field of the motor, thus reducing the
starting current.
Dwell works as shown in the figure below.

Note: Using the Dwell function requires that the stopping method for the drive be set to “Ramp to Stop” (b1-03 = 0).

OFF ON OFF
Run Command

Tb6-01 b6-03 3| |

b6-02 b6-04

Output Frequency

Figure 5.21 Dwell Function at Start and Stop

B b6-01/b6-02: Dwell Reference/Time at Start
b6-01 sets the frequency that is kept for the time set in b6-02 during acceleration.

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

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

No. Name Setting Range Default
b6-03 Dwell Reference at Stop 0.0 to 400.0 Hz 0.0 Hz
b6-04 Dwell Time at Stop 0.0t0 10.0 s 0.0s
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@ b8: Energy Saving

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

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

H b8-01: Energy Saving Control Selection
Enables or disables the Energy Saving function.

No. Parameter Name Setting Range Default
b8-01 Energy Saving Control Selection Oorl 0

Setting 0: Disabled

Setting 1: Enabled

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

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

No.

Name

Setting Range

Default

b8-02

Energy Saving Gain

0.00 to 10.0

0.7

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

Parameter b8-03 sets the response time for Energy Saving. Although lowering this value allows for a quicker response,
instability may result if it is too low.

No. Name Setting Range Default
b8-03 Energy Saving Control Filter Time Constant 0.00 to 10.00 Deteg;_lg:d by

H b8-04: Energy Saving Coefficient Value (V/f Control)

Parameter b8-04 is used to fine tune the Energy Saving control. The default setting depends on the capacity of the drive. The
value can be optimized in small amounts while viewing the output power monitor (U1-08) and running the drive.

A smaller value results in less output voltage and less energy consumption, but a too small value will cause the motor to stall.

No. Name Setting Range Default
Determined by
b8-04 Energy Saving Coefficient Value 0.00 to 655.00 C6-01, E2-11, and
02-04

Note: This default value changes if the motor rated capacity set to E2-11 is changed. The Energy Saving coefficient is set automatically when Auto-
Tuning for Energy Saving is performed (Refer to Auto-Tuning on page 91).

B b8-05: Power Detection Filter Time (V/f Control only)

The Energy Saving function continuously searches out the lowest output voltage in order to achieve minimum output power.
Parameter b§-05 determines how often the output power is measured and the output voltage is adjusted.

Setting Range Default
0 to 2000 ms 20 ms

No. Name
b8-05 Power Detection Filter Time
B b8-06: Search Operation Voltage Limit (V/f Control only)

Sets the voltage limit for the optimal output voltage detection of Speed Search as a percentage of the maximum output voltage.
During the search operation the drive will keep the output voltage above this level to prevent motor stalling.

Note: If set too low, the motor may stall with a sudden increase to the load. Disabled when b8-06 = 0. Setting this value to 0 does not disable Energy

Saving.
No. Name Setting Range Default
b8-06 Search Operation Voltage Limit 0 to 100% 0%
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B Parameters Related to the Energy Saving Function

Open Loop Vector Control
No. Parameter Name Setting Range Default
E2-02 <I> Motor Rated Slip 0.00 to 20.00 <2>

<1> Automatically set when Rotational Auto-Tuning is performed.
<2> Default setting is determined by drive capacity (02-04).
VIf Control

No. Parameter Name Setting Range Default
E2-11 <> Motor Rated Capacity 0.00 to 650.00 kW <2>

<1> Automatically set when Auto-Tuning is performed.
<2> Default setting is determined by drive capacity (02-04).
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5.3 C: Tuning

C parameters are used to set the acceleration and deceleration characteristics, as well as S-curves. Other parameters in this
group cover settings for slip compensation, torque compensation, and carrier frequency.

€ C1: Acceleration and Deceleration Times
B C1-01 to C1-08: Accel/Decel Times 1to 4

Four different sets of acceleration and deceleration times can be set in the drive. They can be selected by digital inputs, by the
motor selection, or can be switched automatically. Acceleration time parameters always set the time to accelerate from 0 to
the maximum output frequency (E1-04). Deceleration time parameters always set the time to decelerate from maximum output
frequency to 0. C1-01 and C1-02 are the default active accel/decel settings.

No. Parameter Name Setting Range Default

C1-01 Acceleration Time 1

C1-02 Deceleration Time 1

C1-03 Acceleration Time 2

C1-04 Deceleration Time 2

C1-05 Acceleration Time 3 (Motor 2 Accel Time 1) 0.0 t0 6000.0's < 100
C1-06 Deceleration Time 3 (Motor 2 Decel Time 1)

C1-07 Acceleration Time 4 (Motor 2 Accel Time 2)

C1-08 Deceleration Time 4 (Motor 2 Accel Time 2)

<1> 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.

Switching Acceleration Times by Digital Input

Accel/decel times 1 are active by default if no input is set. The accel/decel times 2, 3 and 4 can be activated by digital inputs
(H1-O0O=7 and 1A) as explained in Table 5.9.

Table 5.9 Accel/Decel Time Selection by Digital Input

Accel/Decel Time Sel. 1 H1-0O0 = 7 |Accel/Decel Time Sel. 2 H1-OO = 1A G cliveNlins 3 .
Acceleration Deceleration
0 0 C1-01 C1-02
1 0 C1-03 Cl1-04
0 1 C1-05 C1-06
1 1 C1-07 CI1-08

Figure 5.22 shows an operation example for changing accel/decel. times. The example below requires that the stopping method
be set for "Ramp to Stop" (b1-03 = 0).

Decel Time 1 : Decel Time 3
Tme 1 (C1:02) &r94)™ 2 Accel Time 3 crog) Decel Time 4
(Ccff’o 1)"“9 Accel Time 2 (C1-05) (C1-08)
f?:c:ﬂ:tncy (©1-08) —_— —— y Accel Time 4 Decel Time 1
™ Decel Time 1 €107y | (C1-02)
(C1-02) /
Time
FWD (REV) ON OFF ON ON OFF ON
Run command
ON OFF ON
Accel/Decel Time Selection 1
(Terminals S3 to S8, H1-0x = “7”)
ON
Accel/Decel Time Selection 2

(Terminals S3 to S8, H1-0x = “1A”)

Figure 5.22 Timing Diagram of Accel/Decel Time Change
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Switching Accel/decel Times by a Frequency Level

The drive can automatically switch from accel/decel times 4 (C1-07 and C1-08) to the default accel/decel times (C1-01/02 for
motor 1, C1-05/06 for motor 2) when the output frequency exceeds the frequency level set in parameter C1-11. When it falls
below this level, the accel/decel times are switched back. Figure 5.23 shows an operation example.

Note: Acceleration and deceleration times selected by digital inputs have priority over the automatic switching by a frequency level. For example,
if accel/decel time 2 is selected, the drive will use this time only and not switch from accel/decel time 4 to the selected one.

Output Frequency

C1-11
Accel/Decel Time
Switch Frequency

It

; ! b i |
C1-07  C1-01 C1-02 C1-08
setting  setting setting 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 5.23 Accel/Decel Time Switching Frequency

Switching Acceleration and Deceleration Times by Motor Selection

When switching between motor 1 and 2 using a digital input (H1-OOO = 16) parameters C1-01 to C1-04 become accel/decel
time 1/2 for motor 1 and C1-05 to C1-08 become accel/decel time 1/2 for motor 2. In this case the digital input “Accel/Decel
Time 2 Selection” can not be used (this would trigger an oPE03 error, indicating a contradictory multi-function input settings).

Table 5.10 explains the activation of accel/decel times depending on the motor selection and accel/decel time selection.

Table 5.10 Motor Switching and Accel/Decel Time Combinations

. - Motor 1 Selected Motor 2 Selected
Accel/Decel Time 1 (H1-000 = 7) Accel Decel Accel Decel

Open C1-01 C1-02 C1-05 C1-06

Closed C1-03 C1-04 C1-07 C1-08

B C1-09: Fast-stop Time

Parameter C1-09 will set a special deceleration that is used when certain faults occur or that can be operated by closing a
digital input configured as H1-OOO = 15 (N.O. input) or H1-OO = 17 (N.C. input). The input does not have to be closed
continuously, even a momentary closure will trigger the Fast-stop operation.

Unlike standard deceleration, once the Fast-stop operation is initiated, the drive cannot be restarted until the deceleration is
complete, the Fast-stop input is cleared, and the Run command is cycled.

A digital output programmed for “During Fast-stop” (H2-01/02/03 = 4C) will be closed as long as Fast-stop is active.

No. Parameter Name
C1-09 Fast-stop Time

Setting Range Default
0.0 to 6000.0 s </~ 10.0s

<I> 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

NOTICE: Rapid deceleration can trigger an overvoltage fault. When faulted, the drive output shuts off, and the motor coasts. To avoid this
uncontrolled motor state and to ensure that the motor stops quickly and safely, set an appropriate Fast-stop time to C1-09.

Bl C1-10: Accel/Decel Time Setting Units

Determines the units for the acceleration and deceleration times set to C1-01 through C1-09 using parameter C1-10.

No. Parameter Name Setting Range Default
C1-10 Accel/Decel Time Setting Units Oorl 1

Setting 0: 0.01 s Units

The accel/decel. times are set in 0.01 s units. The setting range will be 0.00 to 600.00 s. If any of the parameters C1-01 to
C1-09 is set to 600.1 seconds or more, then C1-10 cannot be set to 0.

Setting 1: 0.1 s Units
The accel/decel. times are set in 0.1 s units. The setting range will be 0.0 to 6000.0 s.
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Bl C1-11: Accel/Decel Switch Frequency

Sets the switching frequency for automation accel/decel. time change over. Refer to Switching Accel/decel Times by a
Frequency Level on page 134.

No. Parameter Name Setting Range Default
Cl-11 Accel/Decel Switch Frequency 0.0 to 400.0 Hz 0.0 Hz

Note: Setting C1-11 to 0.0 Hz disables this function.

& C2: S-Curve Characteristics

Use S-curve characteristics to smooth acceleration and deceleration and to minimize abrupt shock to the load. Set S-curve
characteristic time during acceleration/deceleration at start and acceleration/deceleration at stop. If a STo fault (Hunting
Detection 2) occurs when starting a PM motor, try increasing the value set to C2-01.

B C2-01 to C2-04: S-Curve Characteristics

C2-01 through C2-04 set separate S-curves for each section of the acceleration or deceleration.

No. Parameter Name Setting Range Default
C2-01 S-Curve Characteristic at Accel Start Detegnllfggd by
C2-02 S-Curve Characteristic at Accel End 0.00to0 10.00 s 0.20s
C2-03 S-Curve Characteristic at Decel Start 0.20s
C2-04 S-Curve Characteristic at Decel End 0.00 s

Figure 5.24 explains how S-curves are applied.

FWD run |

REV run

Output
frequency C2-01

{/ "\/ : ]
C2-02  C2-03

Figure 5.24 S-Curve Timing Diagram - FWD/REV Operation
Setting the S-curve will increase the acceleration and deceleration times.

Actual accel time = accel time setting + (C2-01 + C2-02)/2
Actual decel time = decel time setting + (C2-03 + C2-04)/2

& C3: Slip Compensation

The Slip Compensation function prevents motor speed loss due to an increase in load.

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

B C3-01: Slip Compensation Gain

This parameter sets the gain for the motor slip compensation function. Although this parameter rarely needs to be changed,
adjustments might be needed under the following situations:

» If the speed at constant frequency reference is lower than the frequency reference, increase C3-01.
» If the speed at constant frequency reference is higher than the frequency reference, decrease C3-01.
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No. Parameter Name Setting Range Default
C3-01 Slip Compensation Gain 0.0t02.5 Determined by

Note: Default setting is 0.0 in V/f Control (A1-02 = 0). Default setting is 1.0 in Open Loop Vector Control (A1-02 = 2). This parameter is disabled
when using V/f Control with Simple PG Feedback (H6-01 = 3).

B C3-02: Slip Compensation Primary Delay Time

Adjusts the filter on the output of the slip compensation function. Although this parameter rarely needs to be changed,
adjustments might be needed under the following situations:

* Decrease the setting when the slip compensation response is too slow.
* Increase this setting when the speed is not stable.

No. Parameter Name Setting Range Default
C3-02 Slip Compensation Primary Delay Time 0 to 10000 ms Deteﬂfggd by

Note: When using V/f Control (A1-02 = 0), the default setting becomes 2000 ms. When using Open Loop Vector Control (A1-02 = 2), the default
setting becomes 200 ms. This function is not available when using V/f Control with Simple PG Feedback.

B C3-03: Slip Compensation Limit

Sets the upper limit for the slip compensation function as a percentage of the motor rated slip (E2-02).

No. Parameter Name Setting Range Default
C3-03 Slip Compensation Limit 0 to 250% 200%

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

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

E1-04
E1-06 *C3-03

C3-03

output frequency

E1-06 E1-04
Base Maximum
Frequency Frequency

Figure 5.25 Slip Compensation Limit

B C3-04: Slip Compensation Selection during Regeneration

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

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

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

Setting 0: Disabled

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

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

Bl C3-05: Output Voltage Limit Operation Selection

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

No. Parameter Name Setting Range Default
C3-05 Output Voltage Limit Operation Selection Oorl 0
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Setting 0: Disabled
Setting 1: Enabled

€ C4: Torque Compensation

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

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

Bl C4-01: Torque Compensation Gain

Sets the gain for the torque compensation function.

No. Parameter Name Setting Range Default
C4-01 Torque Compensation Gain 0.00 to 2.50 Dete;nllfggd by

Torque Compensation in V/f Control:

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

Torque Compensation in Open Loop Vector Control:

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

Adjustment
Although this parameter rarely needs to be adjusted, small changes in increments of 0.05 may help in the following situations:

* Increase this setting when using a long motor cable.
* Decrease this setting when motor oscillation occurs.

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

Bl C4-02: Torque Compensation Primary Delay Time 1

Sets the delay time used for applying torque compensation.

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

Although C4-02 rarely needs to be changed, adjustments may help in the following situations:

« If the motor vibrates, increase C4-02.
* If the motor responds too slowly to changes in the load, decrease C4-02.

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

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

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

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

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

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

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

This parameter is the time constant for applying the torque compensation at start set in parameters C4-03 and C4-04.
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No. Parameter Name Setting Range Default
C4-05 Torque Compensation Time Constant 0 to 200 ms 10 ms

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

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

with high inertia load.

No. Parameter Name Setting Range Default
C4-06 Torque Compensation Primary Delay Time 2 0 to 10000 ms 150 ms

Note: 1. If C4-06 is set to a relatively large value, be sure to also increase the setting in n2-03 (AFR Time Constant 2) proportionally.
2. C4-06 will not be active if L3-04 is 0, 3 or 4, the output frequency is below 5 Hz, or Speed Search after momentary power loss is active.

€ C5: Automatic Speed Regulator (ASR)

The ASR is a PI controller that adjusts the output frequency in order to compensate the motor slip when load is applied. It is
active only when V/f Control is used in combination with a speed feedback signal connected to the drive pulse input RP (V/
f Control with Simple Speed Feedback).

The pulse input provides one track only and can not detect the direction of motor rotation. A separate motor speed direction
signal must therefore be input to the ASR by:

1. Using a Digital Input
This method is automatically enabled when a digital input is programmed for “Forward/Reverse direction” (H1-OOO= 7E).
If the input is closed, the drive assumes reverse rotation. If open, then the drive assumes that the motor is rotating forwards.
When a 2 track encoder is used, an external unit that converts the 2 tracks into 1 track and a digital direction signal can be
used.

2. Using the Frequency Reference Direction
When no digital input is set for “Forward/Reverse direction” (H1-OOO# 7E), ASR uses the direction of the frequency
reference.

Figure 5.26 illustrates the ASR function when using V/f with Simple Speed Feedback.

Frequency Reference Soft Starter Output Output Frequency
(u1-01) (u1-16) (u1-02)
Ouptut
S
Frequency staor?er —» frequency
reference reference
Frequency

reference
direction

Rotation
direction
detection

0
Direction

PGpulse 111 ’
A/B signal  JULT
g —M Speed

(1 track

ASR Input ASR Output |

pulse) | i
: Unsigned
}Eéterr;al : speed Motor speed
pulse feedback i
converter ! (staned) ASR

Figure 5.26 Speed Control with ASR in V/f with Simple Speed Feedback

To activate V/f Control with PG feedback:

1. Set the drive to V/f Control (A1-02 = 0).

2. Connect the motor speed pulse signal to the pulse input RP, set H6-01 = 3, and set the pulse signal frequency that is equal
to the maximum speed to H6-02 (pulse input scaling). Make sure the pulse input bias (H6-04) is 0% and the gain (H6-03)
is 100%.

3. Decide the signal used for detecting the direction. If a digital input is used set H1-OOO = 7F.

4. Use the ASR gain and integral time parameters described below for adjusting the ASR responsiveness.

Note: 1. CS5 parameters will appear only when using V/f Control (A1-02 = 0) and when the pulse input RP function is set for PG feedback in V/f
Control (H6-01 = 3).
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2. V/f Control with PG feedback can be used for motor 1 only.
ASR Tuning Parameters

ASR provides two sets of gain and integral time. Set 1 is active at the maximum output frequency, set 2 is active at the minimum
output frequency. The settings are changed linearly depending on the output frequency as shown in Figure 5.27.

P gain and | time

: Motor Speed
0 E1-09 E1-04
Minimum Maximum
Output Output
Frequency Frequency

Figure 5.27 Adjusting ASR Proportional Gain and Integral Time

Bl C5-01/02: ASR Proportional Gain/Integral Time 1

These parameters determine the responsiveness of ASR at maximum output frequency.

* Increase the gain and/or reduce the integral time if the response is slow at maximum output frequency.
* Reduce the gain and/or increase the integral time when vibrations occur at the maximum output frequency.
* When adjusting ASR always first adjust the P gain, then adjust the integral time.

No. Parameter Name Setting Range Default
C5-01 ASR Proportional Gain 1 0.00 to 300.00 0.20
C5-02 ASR Integral Time 1 0.000 to 10.000 s 0.200 s

B C5-03/04: ASR Proportional Gain/Integral Time 2

These parameters determine the responsiveness of ASR at the minimum output frequency. Use the same setting rules as
described for C5-01/02

No. Parameter Name Setting Range Default
C5-03 ASR Proportional Gain 2 0.00 to 300.00 0.02
C5-04 ASR Integral Time 2 0.000 to 10.000 s 0.050 s

B C5-05: ASR Output Limit

Sets the ASR output limit as a percentage of the maximum output frequency (E1-04). If the motor slip is high, the setting
might need to be increased to provide proper slip compensation. Use the ASR output monitor U6-04 to determine if ASR is
working at the limit and make settings if necessary. If ASR is operating at the ASR limit, check the pulse signal and the pulse
input settings prior to changes in C5-05.

No. Parameter Name Setting Range Default
C5-05 ASR Limit 0.0 to 20.0% 5.0%

@ Cé6: Carrier Frequency
B C6-01: Drive Duty Mode Selection

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 default setting is
ND. Refer to Heavy Duty and Normal Duty Ratings on page 302 for details about the rated current.

No. Parameter Name Setting Range Default

C6-01 Duty Mode Selection Oorl <}>

<1> The drive CIMR-VOBAOO018 does not have a Normal Duty mode. The default setting is 0.
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Table 5.11 Differences between Heavy and Normal Duty

Mode Heavy Duty Rating (HD) Normal Duty Rating (ND)
C6-01 0 1
Overload
150 % H 120 % Overload
E o Rated Load
100 % Rated Load 100 %
Characteristics
0 Motor Speed 100 % 0 Motor Speed 100 %
Use Heavy Duty Rating for applications requiring a high |Use Normal Duty Rating for applications in which the torque
Application overload tolerance with constant load torque. Such requirements drop along with the speed. Examples include
applications include extruders and conveyors. fans or pumps where a high overload tolerance is not required.
Over load capability (oL2) 150% of drive rated Heavy Duty current for 60 s 120% of drive rated Normal Duty current for 60 s
L3-02 Stall Prevention
during Acceleration 150% 120%
L3-06 Stall Prevention o o
during Run 130% 120%
Default Carrier Frequency 8/10 kHz 2 kHz Swing PWM

Note: By changing the Duty Mode the drive maximum applicable motor power changes and the E2-0000 and E4-00 parameters are automatically
set to appropriate values.

B C6-02: Carrier Frequency Selection
Parameter C6-02 sets the switching frequency of the drive’s output transistors. It can be changed in order to reduce audible

noise and also reduce leakage current.
The drive rated current is reduced when the carrier frequency is set higher than the default value. Refer to Rated Current Depending on

Note:
Carrier Frequency on page 141.
No. Parameter Name Setting Range Default

. . Determined by A1-02, 02-04.

C6-02 Carrier Frequency Selection 1toA,F Reset when C6-01 is changed.

Settings:
C6-02 Carrier Frequency C6-02 Carrier Frequency C6-02 Carrier Frequency

1 2.0 kHz 5 12.5 kHz 9 Swing PWM 3

2 5.0 kHz 6 15.0 kHz A Swing PWM 4

3 8.0 kHz 7 Swing PWM 1

7 10.0 Kilz 3 Swing PWM 2 F User defined (C6-03 to C6-05)

Note: Swing PWM uses 2.0 kHz carrier frequency as a base but by applying special PWM patterns the audible noise of the motor is kept low.

Guidelines for Carrier Frequency Parameter Setup

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. <>
Audible motor noise is too loud.

<1> The carrier frequency may need to be lowered if the motor cable is too long. Refer to the table below.
<2> In Normal Duty default setting is 7 (Swing PWM), equivalent to setting 2 kHz. Increasing the carrier frequency is fine when using the drive is set

for Normal Duty, but remember that the drive rated current falls when the carrier frequency is increased.

Wiring Distance Up to 50 m Up to 100 m Greater than 100 m
C6-02 (Carrier Frequency Selection) 0to 6 (15 kHz) 0to 4 (10 kHz) 1,7to A (2 kHz)

If the motor cable is fairly long when using PM Open Loop Vector, set the carrier frequency to 2 kHz (C6-02 = 1). Switch to V/f Control if
the cable is longer than 100 m.

Bl C6-03/C6-04/C6-05: Carrier Frequency Upper Limit/Lower Limit/Proportional Gain
Use these parameters to set a user defined or a variable carrier frequency. To set the upper and lower limits, first set C6-02 to
‘6F’7'

<2>

Increase the carrier frequency or use Swing PWM.

Note:
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No. Parameter Name Setting Range Default
C6-03 Carrier Frequency Upper Limit 1.0 to 15.0 kHz
C6-04 Carrier Frequency Lower Limit (V/f only) 1.0 to 15.0 kHz <r>
C6-05 Carrier Frequency Proportional Gain (V/f only) 0t0 99

<]>

is changed.

Setting a Fixed User Defined Carrier Frequency

A carrier frequency between the fixed selectable values can be entered in parameter C6-03 when C6-02 is set to “F”. In V/f
Control, parameter C6-04 must also be adjusted to the same value as C6-03.

Setting a Variable Carrier Frequency (V/f Control only)
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 as
shown in Figure 5.28.

Carrier Frequency

C6-03

'« Output

C6-04

Frequency x C6-05 x K*

E1-04
Max Output Frequency

Output Frequency

Figure 5.28 Carrier Frequency Changes Relative to Output Frequency

K is a coefficient determined by the value of C6-03:

* 10.0kHz > C6-03 >to 5.0 kHz: K=2
*5.0kHz>C6-03: K=1
* C6-03>10.0kHz: K=3

Note:

B Rated Current Depending on Carrier Frequency

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

The default value is determined by the control method (A1-02) as well as the drive capacity (02-04), and is reinitialized when the value set to C6-01

1. A carrier frequency error (oPE11) will occur when the carrier frequency proportional gain is greater than 6 while C6-03 is less than C6-04.
2. When C6-05 is set lower than 7, C6-04 is disabled and the carrier frequency will be fixed to the value set in C6-03.

Note: In Heavy Duty mode the maximum rated output current is equal to the 8/10 kHz value, even if the carrier frequency is reduced.
Table 5.12 Drives with Heavy Duty Default Carrier Frequency of 10 kHz
200 V Single Phase Units 200 V Three Phase Units
Rated Current [A] Rated Current [A]

Model VO 2 kHz 10 kHz 15 kHz Model VO 2 kHz 10 kHz 15 kHz
BAO0001 1.2 0.8 0.6 BAO0001 1.2 0.8 0.6
BA0002 1.9 1.6 1.3 BA0002 1.9 1.6 1.3
BA0003 3.5 3.0 2.4 BA0004 3.5 3.0 2.4
BA0006 6.0 5.0 4.0 BA0006 6.0 5.0 4.0

Table 5.13 Drives with Heavy Duty Default Carrier Frequency of 8 kHz
200 V Single Phase Units 200 V Three Phase Units 400 V Three Phase Units
Rated Current [A] Rated Current [A] Rated Current [A]
Model VO 5 khz | skhz [ 15kHz ||M°%' VO 2 whz | skhz | 15knz ||"°%' VO 2kHz | 8kHz [ 15khz
BA0010 9.6 8.0 6.4 — — — — 4A0001 1.2 1.2 0.7
BA0012 12.0 11.0 8.8 2A0010 9.6 8.0 6.4 4A0002 2.1 1.8 1.1
BAO0018 17.5 17.5 14.0 2A0012 12.0 11.0 8.8 4A0004 4.1 34 2.0
— — — — — — — — 4A0005 5.4 4.8 2.9
— — — — 2A0020 19.6 17.5 14.0 4A0007 6.9 5.5 33
— — — — 2A0030 30.0 25.0 20.0 4A0009 8.8 7.2 4.3
— — — — 2A0040 40.0 33.0 26.4 4A0011 11.1 9.2 5.5
— — — — 2A0056 56.0 47.0 37.6 4A0018 17.5 14.8 8.9
YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual 141

n Parameter Details



5.3 C: Tuning

200 V Single Phase Units 200 V Three Phase Units 400 V Three Phase Units
Rated Current [A] Rated Current [A] Rated Current [A]
Model VO Hz [ skHz | 15kHz ||N°%' VO 2khz [ skHz [ 15kHz ||M°%'VE 24hz [ skHz | 15kHz
— — — — 2A0069 69.0 60.0 48.0 4A0023 23.0 18.0 10.8
— — — — — — — — 4A0031 31.0 24.0 14.4
— — — — — — — — 4A0038 38.0 31.0 18.6
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The drive offers various ways of entering the frequency reference. The figure below gives an overview of the reference input,
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selections, and priorities.

54 d

(e1=)o0ry ‘(z1=) 90r4
(9=) @oua.ajoy bor

(OO-1H) indu; eybig

‘pajosles aouanbas aum zZ piepuels
#7119 ‘41000 J9siBay snqowa

‘pejoslas souanbas aim g pJepue)s
#6119 ‘YL000 Jes1bay snqowsy

0
ES TN \\L L
fouenbald [ joqwon |+ J0i418N

HO s! leubls
pseQ uondo

s|iejaq Jajoweled ﬂ

paads days-HnIA

/1-1P | Afouanbai4 Bop

\

0

91-1p
[Sboip ]

9l ybnoiyr ¢
: ERIVEIETEN

Ivo- P Kouanbai4

(1 "Joy baig)
LO-LP

- CV/LV [eulwis]
— WWod SNGONIN

[€0-1P ]
CFOVEH =ap

¢=0l¢tH

2V [eUWIB L

Kousnbayy Keyixne
Joj pawwe.bold usyp

p.eod uondo

nduj uled] asind

(z @9inog aodualajay "bal)
Sl-19

|e207

(Mwi] JamoT adualayey Aouanbald) €0-zp

M a0wWay \F

_o

* (1 yjoy'baid)
10-LP

¢=00-H - 2V/LV leulwa
=

induj |eybia

7 1{Wod SNEONIN

— # psed uondQ
o=

nduj uled] as|ng

(1 99Jnos 9oUdIa)RY "baid)
10-L9

143

Figure 5.29 Frequency Reference Setting Hierarchy
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@ d1: Frequency Reference
B d1-01 to d1-17: Frequency Reference 1 to 16 and Jog Reference

Up to 17 preset references (including Jog reference) can be programmed in the drive. The references can be switched during
Run by digital inputs. The acceleration/deceleration to the new reference is performed using the active acceleration/deceleration
time.

The Jog frequency must be selected by a separate digital input and has priority over the references 1 to 16.
The multi-speed references 1 and 2 can be provided by analog inputs.

No. Parameter Name Setting Range Default
d1-01 to d1-16 Frequency Reference 1 to 16 0.00 to 400.00 Hz <> 0.00 Hz
d1-17 Jog Frequency Reference 0.00 to 400.00 Hz <> 6.00 Hz

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

Multi-Step Speed Selection

Depending on how many speeds are used, some digital inputs have to be programmed for Multi-Step Speed Selection 1, 2, 3
and 4 (H1-O0O = 3, 4, 5, 32). For the Jog reference a digital input must be set to H1-OO = 6.

Notes on using analog inputs as multi-speed 1 and 2:

« If the frequency reference source is assigned to analog input Al (b1-01 = 1), then this input will be used for Frequency
Reference 1 instead of d1-01. If the reference source is assigned to the digital operator (b1-01 = 0), then d1-01 will be used
as Frequency Reference 1.

» When the analog input A2 function is set to “Auxiliary Frequency” (H3-10 = 2), then the value input to terminal A2 will be
used as the Multi-Step Speed 2 instead of the value set to parameter d1-02. When H3-10 does not equal 2, then d1-02 becomes
the reference for Multi-Step Speed 2.

The different speed references can be selected as shown in Table 5.14. Figure 5.30 illustrates the multi-step speed selection.

Table 5.14 Multi-Step Speed Reference and Terminal Switch Combinations

Multi-Ste Multi-Ste Multi-Ste Multi-Ste
Reference Speed P Speed 2p Speed 3p Speed 4p Joﬂ Eggggce
H1-00=3 H1-00=4 H1-00=5 H1-00=32

Frequency Reference 1 (d1-01/A1) OFF OFF OFF OFF OFF
Frequency Reference 2 (d1-02/A2) ON OFF OFF OFF OFF
Frequency Reference 3 (d1-03) OFF ON OFF OFF OFF
Frequency Reference 4 (d1-04) ON ON OFF OFF OFF
Frequency Reference 5 (d1-05) OFF OFF ON OFF OFF
Frequency Reference 6 (d1-06) ON OFF ON OFF OFF
Frequency Reference 7 (d1-07) OFF ON ON OFF OFF
Frequency Reference 8 (d1-08) ON ON ON OFF OFF
Frequency Reference 9 (d1-09) OFF OFF OFF ON OFF
Frequency Reference 10 (d1-10) ON OFF OFF ON OFF
Frequency Reference 11 (d1-11) OFF ON OFF ON OFF
Frequency Reference 12 (d1-12) ON ON OFF ON OFF
Frequency Reference 13 (d1-13) OFF OFF ON ON OFF
Frequency Reference 14 (d1-14) ON OFF ON ON OFF
Frequency Reference 15 (d1-15) OFF ON ON ON OFF
Frequency Reference 16 (d1-16) ON ON ON ON OFF
Jog Frequency Reference (d1-17) <> - - - - ON

<1> The Jog frequency overrides the frequency reference being used.
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d1-16
Frequency d1-1g1-15/—
reference 113 —/
d1-12 /—/
—
d1-07
d1-06
d1-05 /
d1-04 /
d1-03 /
d1-02
d1-01(A2)
(A1) d1-17
S N\
FWD (REV) Run/Stop Time
ON

Multi-step Speed Ref. 1 ON ON ON (roN—FoN ON

Multi-step Speed Ref. 2 —ON— IWJ)SJW —oN—L

Multi-step Speed Ref. 3 I ON j)(f_l ON 1
Multi-step Speed Ref. 4 ()(): ON 1

Jog Reference ()() —oN—1—

Figure 5.30 Preset Reference Timing Diagram

@ d2: Frequency Upper/Lower Limits

By entering upper or lower frequency limits, the drive programmer can prevent operation of the drive above or below levels
that may cause resonance and or equipment damage.

B d2-01: Frequency Reference Upper Limit

Sets the maximum frequency reference as a percentage of the maximum output frequency. This limit applies to all frequency

references.

Even if the frequency reference is set to a higher value, the drive internal frequency reference will not exceed this value.

No.

Parameter Name

Setting Range

Default

d2-01

Frequency Reference Upper Limit

0.0 to 110.0%

100.0%

B d2-02: Frequency Reference Lower Limit

Sets the minimum frequency reference as a percentage of the maximum output frequency. This limit applies to all frequency

references.

If a lower reference than this value is input, the drive will run at the d2-02 level. If the drive is started with a lower reference
than d2-02, it will accelerate up to d2-02.

No.

Parameter Name

Setting Range

Default

d2-02

Frequency Reference Lower Limit

0.0 to 110.0%

0.0%

Internal frequency®

reference

d2-01
A

Operating
range

d2-02|

Frequency Reference Upper Limit

Frequency Reference Lower Limit

.

|

Set frequency reference

Figure 5.31 Frequency Reference: Upper and Lower Limits

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

145

n Parameter Details



5.4 d: Reference Setting_;s

B d2-03: Master Speed Reference Lower Limit

Unlike frequency reference lower limit (d2-02) which will affect the frequency reference no matter where it is sourced from
(i.e., analog input, preset speed, Jog speed, etc.), the master speed lower limit (d2-03) sets a lower limit that will only affect
the analog input (terminals A1 and A2) that is the active master speed frequency.

Set as a percentage of the maximum output frequency.

Note: The lower limits for the Jog frequency, multi-step speed settings, and 2-step speed settings do not change. When lower limits are set to both
the frequency reference (d2-02) and the main frequency reference (d2-03), the drive uses the greater of those two values as the lower limit.

No. Parameter Name Setting Range Default
d2-03 Master Speed Reference Lower Limit 0.0 to 110.0% 0.0%

@ d3: Jump Frequency
B d3-01 to d3-04: Jump Frequencies 1, 2, 3 and Jump Frequency Width

In order to avoid continuous operation at a speed that causes resonance in driven machinery, the drive can be programmed
with three separate Jump frequencies that will not allow continued operation within specific frequency ranges. If the speed
reference falls within a Jump frequency dead band, the drive will clamp the frequency reference just below the dead band and
only accelerate past it when the frequency reference rises above the upper end of the dead band.

Setting parameters d3-01 through d3-03 to 0.0 Hz disables the Jump frequency function.

No. Parameter Name Setting Range Default
d3-01 Jump Frequency 1 0.0 to 400.0 Hz 0.0 Hz
d3-02 Jump Frequency 2 0.0 to 400.0 Hz 0.0 Hz
d3-03 Jump Frequency 3 0.0 to 400.0 Hz 0.0 Hz
d3-04 Jump Frequency Width 0.0 t0 20.0 Hz 1.0 Hz

Figure 5.32 shows the relationship between the Jump frequency and the output frequency.

Output

frequency /

\ A

Frequency

reference ' ' /

decreases H H Frequency
! ! reference
' ' increases

o I
Y A ' L Jump

\ Frequency

el IWidth (d3-04)
/ Lo :

e 1
A Y Jump !
! Frequency

o IWidth (d3-04)

' Jump ' ,
' '
' L Frequency ' !
! | Width (d3-04) '
v y
Jump Jump Jump Frequency
reference

Frequency 3 Frequency 2 Frequency 1

d3-03 d3-02 d3-01

Figure 5.32 Jump Frequency Operation

Note: 1. The drive will use the active accel/decel time to pass through the specified dead band range but will not allow continuous operation in that
range.
2. When using more than one Jump frequency, make sure that d3-01 = d3-02 = d3-03.

€ d4: Frequency Hold and Up/Down 2 Function
B d4-01: Frequency Reference Hold Function Selection

This parameter is effective when either of the digital input functions listed below is used.

* Accel/decel ramp hold function (H1-OO= A)
» Up/Down function (H1-O0O = 10 and 11, sets the frequency reference by digital inputs)
» Up/Down 2 function (H1-O0O = 75/76, adds a bias to the frequency reference using digital inputs)
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Parameter d4-01 determines whether the frequency reference or the frequency bias (Up/Down 2) value is saved when the Run
command is cleared or the power supply is shut down.

No. Parameter Name Setting Range Default
d4-01 Frequency Reference Hold Function Selection Oorl 0

The operation depends on with what function parameter d4-01 is used.
Setting 0: Disabled
* Acceleration Hold

The hold value will be reset to 0 Hz when the Run command is canceled or the drive power is switched off. The active
frequency reference will be the value the drive uses when it restarts.
* Up/Down

The frequency reference value will be reset to 0 Hz when the Run command is canceled or the drive power is switched off.
The drive will start from 0 Hz when restarted.
* Up/Down 2

The frequency bias is not saved when the Run command is switched off or 5 s after the Up/Down 2 command has been
released. The Up/Down 2 function will start with a bias of 0% when the drive is restarted.

Setting 1: Enabled

* Acceleration Hold

The last hold value will be saved when the Run command or the drive power is switched off. The drive will use the value
that was saved as the frequency reference when it restarts. The accel/decel hold input must be enabled the entire time or else
the hold value will be cleared.

ON ON
Power supply OFF
OFF [ ON | ofFf [ ON
Forward Run / Stop : : :
oFfF | [ON | OFF ON | !
Hold Accel/Decel — ' l
Frequency reference
Output frequency P i y | S S . 44-01 = 1
| | '0
Y d4-01=0
Hold Hold

Figure 5.33 Frequency Reference Hold with Accel/Decel Hold Function

* Up/Down

The frequency reference value will be saved when the Run command or the drive power is switched off. The drive will use
the frequency reference that was saved when it restarts.

* Up/Down 2 with Frequency Reference from Digital Operator
When the digital operator is selected as the frequency reference source, the bias will be added to the frequency reference
that was selected 5 s after the Up/Down 2 command has been released, and then reset to 0 afterwards. The new frequency

reference value is then saved. When the Run command or the power supply is switched off, the drive will use the value that
was when it restarts.
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Bias is added to frequency
reference and reset to 0

Output / T

frequency

[
| |
\ \
| -
Frequency | ! !
reference \ : : F
\
| |
|
J | | |
| | \
|
& ! \ \ \
‘ \ | \ \
. \ | | |
\
Bias ! \ \ \ I 58
| | Ss | | |

Up 2 command |_|‘

Figure 5.34 Up/Down 2 Example with Reference from Digital Operator and d4-01 =1

» Up/Down 2 with Frequency Reference from Other Input Sources

When the frequency reference is set by an another source than the digital operator, the bias value will be saved in parameter
d4-06 exactly 5 s after the Up/Down 2 command has been released. When the Run command is turned off or the power is
switched off, the drive will use the value saved in d4-06 when it restarts.

Bias is saved in parameter d4-06

Output / T

frequency

d4-06 value

ﬁ

|
I

|

|

|

|

|

|

. |
Bias |
|

|

I

Up 2 command [ 1 _i _

Figure 5.35 Up/Down 2 Example with Other Reference than Digital Operator and d4-01 =1

Note: Make sure to set the Up/Down 2 limits properly when using d4-01 = 1 in combination with the Up/Down 2 function. Refer to d4-08: Frequency
Reference Bias Upper Limit (Up/Down 2) on page 150 and Refer to d4-09: Frequency Reference Bias Lower Limit (Up/Down 2) on page
151 for details on the limit settings.

Clearing the Value that was Saved
Depending on which function is used, the frequency reference value that was saved can be cleared by:
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* Releasing the acceleration hold input.
* Setting an Up or Down command while no Run command is active.

B d4-03: Frequency Reference Bias Step (Up/Down 2)
Sets the bias that is added to or subtracted from the frequency reference by the Up/Down 2 function.

No. Parameter Name Setting Range Default
d4-03 Frequency Reference Bias Step 0.00 to 99.99 Hz 0.00 Hz

The operation depends on the set value:

Setting d4-03 = 0.0 Hz

While the Up 2 or Down 2 command is enabled, the bias value is increased or decreased using the accel/decel time determined
by parameter d4-04.

Output
frequency

Bias value is increased using the
accel/decel times as set in d4-04

Bias

Figure 5.36 Up/Down 2 Bias when d4-03 = 0.0 Hz

Setting d4-03 > 0.0 Hz

When an Up 2 or Down 2 command is enabled, the bias is increased or decreased in steps for the value set in d4-03. The
frequency reference changes with the accel/decel times determined by parameter d4-04.

Output
frequency
[
[ [
| : : Bias value is increased in steps as
‘ ‘ ‘ defined in d4-03
I | | Drive uses accel/decel times as
) ‘ [ [ set in d4-04
Bias ‘ [ \
[ [
[
[

| | |
|
Up 2 command

Figure 5.37 Up/Down 2 Bias when d4-03 > 0.0 Hz

B d4-04: Frequency Reference Bias Accel/Decel (Up/Down 2)

Parameter d4-04 determines the accel/decel times that are used for increasing/decreasing the frequency reference or bias when
the Up/Down 2 function is used.

No. Parameter Name Setting Range Default
d4-04 Frequency Reference Bias Accel/Decel Oorl 0
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Setting 0: Current Accel/Decel Time
The drive uses the currently active accel/decel time.

Setting 1: Accel/Decel Time 4
The drive uses accel/decel time 4 set to parameters C1-07 and C1-08.

B d4-05: Frequency Reference Bias Operation Mode Selection (Up/Down 2)

Determines if the bias value is held or not when the Up/Down 2 inputs are both released or both enabled. The parameter is
effective only when parameter d4-03 is set to 0.00.

No. Parameter Name Setting Range Default
d4-05 Frequency Reference Bias Operation Mode Selection Oorl 0

Setting 0: Hold Bias Value
The bias value will be held if no input Up 2 or Down 2 is active.

Setting 1: Reset Bias Value

The bias is reset to 0% when both inputs Up 2 and Down 2 are either on or off. The drive will use the accel/decel time as
selected in d4-04 to accelerate or decelerate to the frequency reference value.

B d4-06: Frequency Reference Bias (Up/Down 2)

This parameter is used to save the frequency reference bias value set by the Up/Down 2 function. It is set as a percentage of
the maximum output frequency. The function of d4-06 depends on how the Up/Down 2 function is configured.

* This parameter is not normally used when the frequency reference is set by the digital operator. The user can set d4-06 to a
certain value that will be applied when the operation is started, but it will be reset when the frequency reference changes
(including multi-step references) or will be disabled when d4-01 = 0 and the Run command is removed.

* When d4-01 = 0 and the frequency reference is set by an analog or pulse input, the value set in d4-06 is generally added to
or subtracted from the frequency reference.

* When d4-01 = 1 and the frequency reference is set by a different source than the digital operator, the bias value adjusted
with the Up/Down 2 inputs is stored in d4-06 when 5 s have passed after the Up 2 or Down 2 command release.

No. Parameter Name Setting Range Default
d4-06 Frequency Reference Bias -99.9 to 100.0% 0.0%

Conditions that Generally Reset or Disable Parameter d4-06

* When the Up/Down 2 function has not been assigned to the multi-function terminals

* When the frequency reference source has been changed (including LOCAL/REMOTE or external reference 1/external
reference 2 switch over by digital inputs)

* If d4-03 = 0 Hz, d4-05 = 1 and the Up/Down 2 commands are both open or both closed

* Any changes to the maximum frequency set to E1-04

B d4-07: Analog Frequency Reference Fluctuation Limit (Up/Down 2)

This parameter is for handling changes in the frequency reference while the terminal set for Up 2 or Down 2 is enabled. If the
frequency reference changes for more than the level set to d4-07, then the bias value will be held, and the drive will accelerate
or decelerate following the frequency reference. When the frequency reference is reached, the bias hold is released and the
bias follows the Up/Down 2 input commands.

Parameter d4-07 is applicable only if the frequency reference is set by an analog or pulse input.

No. Parameter Name Setting Range Default
d4-07 Analog Frequency Reference Fluctuation Limit 0.1 to 100.0% 1.0%

B d4-08: Frequency Reference Bias Upper Limit (Up/Down 2)

Parameter d4-08 sets the upper limit of the Up/Down 2 bias (monitor U6-20) and the value that can be saved in parameter
d4-06. Set this parameter to an appropriate value before using the Up/Down 2 function.
Note: When the frequency reference is set by the digital operator (b1-01 = 0) and d4-01 = 1, the bias value will be added to the frequency reference

if no Up/Down 2 command is received for 5 s, and will be reset to 0 afterwards. From that point the bias can be increased up to the limit set
in d4-08 again.

No. Parameter Name Setting Range Default
d4-08 Frequency Reference Bias Upper Limit 0.0 to 100.0% 0.0%
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B d4-09: Frequency Reference Bias Lower Limit (Up/Down 2)

Parameter d4-08 sets the lower limit of the Up/Down 2 bias (monitor U6-20) and the value that can be saved in parameter
d4-06. Set this parameter to an appropriate value before using the Up/Down 2 function.

Note: When the frequency reference is set by the digital operator (b1-01 = 0) and d4-01 = 1, the bias value will be added to the frequency reference
if no Up/Down 2 command is received for 5 s, and will be reset to 0 afterwards. If the bias is increased using the Up 2 command, once it is
added to the frequency reference the speed can not be reduced with a Down 2 command if the limit set in d4-09 is 0. In this case make sure to
set a negative lower limit in d4-09 to allow speed reduction.

No. Parameter Name Setting Range Default
d4-09 Frequency Reference Bias Lower Limit -99.9 t0 0.0% 0.0%

H d4-10: Up/Down Frequency Reference Limit Selection
Selects how the lower frequency limit is set when the Up/Down function is used. Refer to Setting 10/11: Up/Down
Command on page 173 for details on the Up/Down function in combination with frequency reference limits.

Setting 0: Lower Limit is Determined by d2-02 or Analog Input

The lower frequency reference limit is determined by the higher value of both, parameter d2-02 or an analog input that is
programmed for “Frequency Bias” (H3-02/10 = 0).

Note: If the external reference change over function (H1-0OO = 2) used to switch between Up/Down function and analog input as reference source,
the analog value would become the lower reference limit when the Up/Down reference is active. Change d4-10 to 1 to make the Up/Down
function independent of the analog input value.

Setting 1: Lower Limit is Determined by Parameter d2-02
Only parameter d2-02 sets the lower frequency reference limit.

@ d7: Offset Frequencies
H d7-01 to d7-03: Offset Frequency 1 to 3

Three different offset values can be added to the frequency reference. They can be selected using digital inputs programmed
for Offset frequency 1, 2 and 3 (H1-OIO = 44, 45, 46). The selected offset values are added if two or all three inputs are closed
at the same time.

Note: This function can be used to replace the “Trim Control” function (H1-OO = 1C/1D) of earlier Yaskawa drives.

No. Parameter Name Setting Range Default
d7-01 Offset Frequency 1 -100.0 to 100.0% 0%
d7-02 Offset Frequency 2 -100.0 to 100.0% 0%
d7-03 Offset Frequency 3 -100.0 to 100.0% 0%

Figure 5.38 illustrates the Offset Frequency Function.

Frequency
reference after
soft starter

=+
Frequency i SFS —

reference

Multi-function
input (44) = on

Offset Frequency 1 [d7-01]
(Signed) E

Multi-function
input (45) =

Offset Frequency 2 [d7-02]
(Signed) E

Multi-function
input (46) = on

Offset Frequency 3 [d7-03]
(Signed) E

Figure 5.38 Offset Frequency Operation
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5.5 E: Motor Parameters

E parameters cover V/f pattern and motor data settings.

& E1: VIf Characteristics
B E1-01: Input Voltage Setting

Set the input voltage parameter to the nominal voltage of the AC power supply. This parameter adjusts the levels of some
protective features of the drive (overvoltage, Stall Prevention, etc.).
NOTICE: Set parameter E1-01 to match the input voltage of the drive. Drive input voltage (not motor voltage) must be set in E1-01 for the
protective features of the drive to function properly. Failure to comply could result in improper drive operation.

No. Parameter Name Setting Range Default
E1-01 <> Input Voltage Setting 155t0 255V 230V

<1> The setting range and default value shown here are for 200 V class drives. Double this for 400 V class units.

E1-01 Related Values
The input voltage setting determines the over-/undervoltage detection level and the operation levels of the braking transistor
as well as the KEB function and the overvoltage suppression function.

(Approximate Values)
i q ov Suppression /
Voltage Settnnlsqllaa1lue ] ov Detection |BTR Operation|Uv Detection Level v 3&5'?&?& B}%SEB Stall Prevention
Level Level (L2-05) 9(L2_1 1)9 Level
(L3-17)
. 190V
200 V Class all settings 410 vV 394V (single-phase = 160 V) 240V 370 vV
setting = 400 V 820V 788 V 380V 480 V 740 V
400 Vi Class i 1o <200V 740 V 708 V 350 V 440 V 660 V

Note: The braking transistor operation levels are valid for the drive internal braking transistor. If an external CDBR braking chopper is used, refer
to the instruction manual of that unit.

B V/f Pattern Settings
The drive utilizes a set V/f pattern to determine the appropriate output voltage level for each relative to the frequency reference.

There are 15 different preset V/f patterns to select from with varying voltage profiles, saturation levels (frequency at which
maximum voltage is reached), and maximum frequencies. Additionally, one custom V/f pattern can be set up by programming
parameters E1-04 through E1-10.

V/f Pattern Setup for V/f Control

1. Set the input voltage for the drive. Refer to E1-01: Input Voltage Setting on page 152.
2. Set the V/f pattern by:

a) choosing one of the 15 preset V/f patterns (E1-03 = 0 to E).

b) select the custom V/f pattern (E1-03 = F, default setting).
3. When using one of the 15 presets, E1-04 through E1-13 are automatically set. Refer to the description below.

For a custom V/f pattern, E1-04 through E1-13 must be adjusted manually. Refer to V/f Pattern Settings E1-04 to
E1-13 on page 155.

Open Loop Vector Control Setup for IM and PM Motors
In OLV only the user defined V/f pattern can be used. Refer to V/f Pattern Settings E1-04 to E1-13 on page 155.

B E1-03: V/f Pattern Selection

This parameter can only be changed when the drive is operating in V/f Control. It allows the user to select the V/f pattern from
15 predefined patterns or to create a custom V/f pattern.

No. Parameter Name Setting Range Default
E1-03 V/f Pattern Selection OtoF F
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Setting a Predefined V/f Pattern
Setting the V/f Pattern
Choose the V/f pattern that meets the application demands from the table below. Set the correct value to E1-03. The V/f

parameters E1-04 to E1-13 can only be monitored, not changed.

Note:

2. Parameter E1-03 is not reset when the drive is initialized.

Table 5.15 Predefined V/f Patterns

1. Setting an improper V/f pattern may result in low motor torque or increased current due to overexcitation.

Setting Specification Characteristic Application
0 50 Hz
1 60 Hz(default settin For general purpose applications. Torque remains constant
2 60 Hz (E;vith 50 Hz bags)e) Constant torque rega%dless otEchrP;mgeing speed. 1
3 72 Hz (with 60 Hz base)
4 50 Hz, Heavy Duty 2
5 50 Hz, Heavy Duty 1 For fans, pumps, and other applications that require torque
6 50 Hz, Heavz Dut§ 1 Derated torque derating rglatige to the load. PP 1 a
7 50 Hz, Heavy Duty 2
8 50 Hz, mid starting torque Select high starting torque when:
9 50 Hz, high starting torque High starting torque * Wiring between the drive an motor exceeds 150 m
A 60 Hz, mid starting torque * Alarge amount.of starting torque is required
B 60 Hz, high starting torque * An AC reactor is installed
C 90 Hz (with 60 Hz base) . .
D 120 Hz (with 60 Hz base) Constant output ?)??OI; (S)geégtmg at greater than 60 Hz the output voltage will
E 180 Hz (with 60 Hz base)

The following tables show details on predefined V/f patterns.
The following graphs are for 200 V class drives. Double the values when using a 400 V class drive.

Predefined V/f Patterns for 0.1 to 3.7 kW Drives
Table 5.16 Constant Torque Characteristics, Settings 0 to 3

. . 60 Hz S s
Setting = 0 50 Hz Setting = 1 (default) Setting = 2 60 Hz Setting =3 72 Hz
200 [--mmmmemeneee 200 , 200 [---mnmmmmmamns 200
: s | g =
o = 1 )
16 |- S16f- > 16 > 16} -4
12t : 12t-(1 : 12t L] 12t-(
0 1325 50 0153 60 0153 50 60 0153
Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 5.17 Derated Torque Characteristics, Settings 4 to 7
Setting=4 | 50 Hz Setting=5 | 50 Hz Setting=6 | 60 Hz Setting=7 | 60 Hz
200 pemmmmmmammmen 200 (emmmmmmmmeee 200 (o 200 (omnm e ,
> S S s .
H g g g
g Sooloe, S ]
S 35}--nn- g% RT3 S g%
8 - : T j : 8- ; ; °r : ;
013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 5.18 High Starting Torque, Settings 8 to B
Setting=8 | 50 Hz Setting=9 | 50 Hz Setting=A | 60 Hz Setting=B | 60 Hz
200 [--emmmnmns 200 200 (--mnmmmemmemnanns 200 [oeecmemmemmanea ,
= S S s
[ = o
g 24 g § 24
] R = S 19 =
= 19 >O 13l g g 15 |-
12t i : : 1 12t : : :
0 1325 50 0 1325 50 015 3 60 015 3 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
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Table 5.19 Rated Output Operation, Settings C to F

Setting=C | 90H Setting=D | 120 Hz Setting=E | 180 Hz Setting=F | 60 Hz

200 [--nnmnmeemeees — 200 (-nemmmennes . 200 fememmememenns — 200 (- -mmmmmmmemees :

s s s s

= 2
g £ 3 by
2 16}y > 16 S 16}- S1el-
12t L] 12t L] 1241 P 12t :
0153 60 90 0153 60120 0153 60180 0153 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
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Predefined V/f Patterns for 5.5 to 18.5 kW Drives
The following graphs are for 200 V class drives. Double values when using a 400 V class drive.

Table 5.20 Rated Torque Characteristics, Settings 0 to 3

Setting=0 [  50Hz Setting=1 [ 60 Hz Setting=2 | 60 Hz Setting=3 | 72Hz
200 (nnneeaaeannns 200 [-eommmmemmoenes 200 [-emmmemnnnes : 200 [-wmemmmememene
= =S s s
S1ale, Saf- Sia]. S1al.
7o ] T ] [ L] ol L
0 1325 50 0153 60 0153 50 60 0153 60 72
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 5.21 Derated Torque Characteristics, Settings 4 to 7
Setting=4 | 50 Hz Setting=5 | 50 Hz Setting=6 | 60 Hz Setting=7 | 60 Hz
200 [-mmememmnee- 200 [-commemmnee- 200 [-mmmmmm e 200 [ cmmommemmeoons
s s S =
% % 50 femnney S S50
§35 ------ g -1 § 35f------, E ,
61- : ] g ] 61" ! ] ! ]
013 25 50 013 25 50 015 30 60 015 30 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 5.22 High Starting Torque, Settings 8 to B
Setting=8 | 50 Hz Setting=9 | 50 Hz Setting=A | 60 Hz Setting=B | 60 Hz
200 (--mmmmeeeaa 200 200 (--mmmmme e 200 (--mmmmm e ]
S > S S
o @ [
% 18- g’ 23 § 18 |- =§’ 2
° o 13 -
< N4 : >N : : = ol : > i :
0 1.325 50 0 1.325 50 015 3 60 015 3 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
Table 5.23 Constant Output, Settings C to F
Setting=C | 90H Setting=D | 120 Hz Setting=E | 180 Hz Setting=F | 60 Hz
200 [ ememememennes . 200 [ --memmememans 200 [mmmmmmmmemnes — 200 feemmmmmememaaee ,
s S > S
;’ @ % :;
g g s g
= = & =
sl 214l Z14]..y 4l
7 i el . 71 . T ]
0153 60 90 0153 60120 0153 60180 0153 60
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)

Setting a Custom V/f Pattern
Setting parameter E1-03 to “F” allows to set up a custom V/f pattern by changing parameters E1-04 to E1-13.

When E1-03 is changed to “F”, the default values for parameters E1-04 to E1-13 will be equal to V/f pattern 1 of the predefined

patterns.

B V/f Pattern Settings E1-04 to E1-13

Using parameters E1-04 through E1-13, the user can either monitor the V/f pattern values if E1-03 =< 15 or set up a custom
V/f pattern as shown in Figure 5.39 when E1-03 =F.

No. Parameter Name Setting Range Default
E1-04 Maximum Output Frequency 40.0 to 400.0 Hz <I> <2>
E1-05 Maximum Voltage 0.0 t0 255.0 V <3~ <I> <>
E1-06 Base Frequency 0.0 to 400.0 Hz <I> <2>
E1-07 Middle Output Frequency 0.0 to 400.0 Hz <I>
E1-08 Middle Output Frequency Voltage 0.0 to 255.0 V 5> <I>
E1-09 Minimum Output Frequency 0.0 to 400.0 Hz <I> <2>
E1-10 Minimum Output Frequency Voltage 0.0 to 255.0 V 5> <r>
El-11 Middle Output Frequency 2 0.0 to 400.0 Hz 0.0 Hz
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No. Parameter Name Setting Range Default
El1-12 Middle Output Frequency Voltage 2 0.0 to 255.0 V5> 0.0V
El-13 Base Voltage 0.0 to 255.0 Hz 0.0V

<I> Default setting is determined by the control mode.

<2> When using PM Open Loop Vector, the default setting is determined by the motor code set to E5-01.

<3> Values shown here are for 200 V class drives. Double values when using a 400 V class unit.

<4> 1In OLV for PM E1-09 specifies the start frequency for short circuit braking at stop. Refer to b2-13: Short Circuit Brake Time at Stop on page

116 for details.

Output Voltage (V)
E1-05
E1-12

E1-13

E1-08

E1-10 |-~

E1-09 E1-07 E1-06 E1-11 E1-04
Frequency (Hz)

Figure 5.39 VI/f Pattern

Note: 1. The following condition must be true when setting up the V/f pattern: E1-09 < E1-07 <E1-06 <E1-11 <E1-04
To make the V/f pattern a straight line set E1-09 = E1-07. In this case the E1-08 setting is disregarded.
E1-03 is unaffected when the drive is initialized using parameter A1-03, but the settings for E1-04 through E1-13 are returned to their

default values.

W

& E2: Motor 1 Parameters

These parameters contain the most important motor data needed for optimal motor control. They are set automatically when
Auto-Tuning is performed. If Auto-Tuning can not be performed, then these parameters can be set manually.

B E2-01: Motor Rated Current

Set E2-01 to the full load amps (FLA) stamped on the motor nameplate. During Auto-Tuning the value must be entered to
parameter T1-04. If Auto-Tuning completes successfully, the value entered will automatically be saved to E2-01.

No. Parameter Name Setting Range Default
10% to 200% of the drive
E2-01 Motor Rated Current rated current. Depending on 02-04
(unit: 0.01 A)

Note: The resolution of E2-01 depends on the rated output power of the drive. If a drive is set up for 7.5 kW rated output power (ND or HD rating)
the value will have two decimal places. It will have one decimal place if a drive is set up for 11 kW and higher.

B E2-02: Motor Rated Slip

Sets the motor rated slip in Hz. This value is automatically set during Rotational Auto-Tuning.

No. Parameter Name Setting Range Default
E2-02 Motor Rated Slip 0.00 to 20.00 Hz Depending on 02-04

If Auto-Tuning can not be performed calculate the motor rated slip using the information written on the motor nameplate and
the formula below:

E2-02 =f- (nx p)/120
(f: rated frequency (Hz), n: rated motor speed (r/min), p: number of motor poles)
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B E2-03: Motor No-Load Current

Set E2-03 to the motor no-load current at rated voltage and rated frequency. If Rotational Auto-Tuning completes successfully,
this value is automatically calculated. If Auto-Tuning can not be performed, contact the motor manufacturer for information
about the no-load current.

No. Parameter Name Setting Range Default
E2-03 Motor No-Load Current (?Jrﬁ)t:[]g.%)-lo }A]) Depending on 02-04

Note: The resolution of E2-03 depends on the rated output power of the drive. If a drive is set up for 7.5 kW rated output power (ND or HD rating)
the value will have two decimal places. It will have one decimal place if a drive is set up for 11 kW and higher.

B E2-04: Number of Motor Poles

Set the number of motor poles to E2-04. This value must be entered during Auto-Tuning, and will automatically be saved to
E2-04 if Auto-Tuning completes successfully.

No.

Parameter Name

Setting Range

Default

E2-04

Number of Motor Poles

2 to 48 poles

4 poles

B E2-05: Motor Line-to-Line Resistance

Sets the line-to-line resistance of the motor stator winding. If the Auto-Tuning completes successfully, this value is
automatically calculated. Remember this value must be entered as line-line and not line-neutral.

Default
Depending on 02-04

No. Parameter Name
E2-05 Motor Line-to-Line Resistance

Setting Range
0.000 to 65.000 Q

Note: The setting range becomes 0.00 to 130.00 when using VOBA0002, VO2A0002, VO4A0001 and smaller.

If Auto-Tuning is not possible, then contact the motor manufacturer to find out the line-to-line resistance or measure it
manually. When using the manufacturer Motor Test Report, calculate E2-05 by the formulas below.

* E-type insulation: Multiply 0.92 times the resistance value (€2) listed on the Test Report at 75 °C
* B-type insulation: Multiply 0.92 times the resistance value (Q) listed on the Test Report at 75 °C.
* F-type insulation: Multiply 0.87 times the resistance value (Q2) listed on the Test Report at 115 °C.

B E2-06: Motor Leakage Inductance

Sets the voltage drop due to motor leakage inductance as a percentage of motor rated voltage.

No.

Parameter Name

Setting Range

Default

E2-06

Motor Leakage Inductance

0.0 to 40.0%

Depending on 02-04

B E2-07: Motor Iron-Core Saturation Coefficient 1

This parameter sets the motor iron saturation coefficient at 50% of the magnetic flux. If Rotational Auto-Tuning completes
successfully, then this value is automatically calculated.

No.

Parameter Name

Setting Range

Default

E2-07

Motor Iron-Core Saturation Coefficient 1

0.00 to 0.50

0.50

B E2-08: Motor Iron-Core Saturation Coefficient 2

This parameter sets the motor iron saturation coefficient at 75% of the magnetic flux. If Rotational Auto-Tuning completes
successfully, then this value is automatically calculated.

No. Parameter Name Setting Range Default
E2-08 Motor Iron-Core Saturation Coefficient 2 E2-07 to 0.75 0.75
B E2-09: Motor Mechanical Loss
This parameter sets to the motor mechanical loss as a percentage of motor rated power (kW) capacity.
No. Parameter Name Setting Range Default
E2-09 Motor Mechanical Loss 0.0 to 10.0% 0.0%

n Parameter Details

Adjust this setting in the following circumstances:

* When there is a large amount of torque loss due to motor bearing friction.
* When there is a large amount of torque loss in a fan or pump application.
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The setting for the mechanical loss is added to the torque.

H E2-10: Motor Iron Loss for Torque Compensation

This parameter sets the motor iron loss in watts.

No. Parameter Name

Setting Range

Default

E2-10 Motor Iron Loss for Torque Compensation

0to 65535 W

Depending on 02-04

B E2-11: Motor Rated Power

This parameter sets the motor rated power in kW. During Auto-Tuning the value must entered to parameter T1-02. If Auto-
Tuning completes successfully, the value entered will automatically be saved to E2-11.

No. Parameter Name

Setting Range

Default

E2-11 Motor Rated Power

0.00 to 650.00 kW

Depending on 02-04

B E2-12: Motor Iron-Core Saturation Coefficient 3

This parameter sets the motor iron saturation coefficient at 130% of the magnetic flux.

No. Parameter Name

Setting Range

Default

E2-12 Motor Iron-Core Saturation Coefficient 3

1.30 to 5.00

1.30

& E3: V/f Characteristics for Motor 2

These parameters set the V/f pattern used for motor 2. Refer to Setting 16: Motor 2 Selection on page 175 for details on

switching motors.

B E3-01: Motor 2 Control Mode Selection

Selects the control mode for motor 2. Motor 2 can not be used with OLV for PM.

No. Parameter Name Setting Range Default
E3-01 Motor 2 Control Mode Selection Oor2 0
Setting 0: V/f Control
Setting 2: Open Loop Vector Control
B E3-04 to E3-13
Parameters E3-04 through E3-13 set up the V/f pattern used for motor 2 like shown in Figure 5.40.

No. Parameter Name Setting Range Default
E3-04 Motor 2 Max Output Frequency 40.0 to 400.0 Hz 60.0 Hz
E3-05 Motor 2 Max Voltage 0.0 to 255.0 <1~ 238}2 v
E3-06 Motor 2 Base Frequency 0.0 to 400.0 60.0 Hz
E3-07 Motor 2 Mid Output Frequency 0.0 to 400.0 <2>
E3-08 Motor 2 Mid Output Frequency Voltage 0.0 to 255.0 <I> <2>
E3-09 Motor 2 Minimum Output Frequency 0.0 to 400.0 <2>
E3-10 Motor 2 Minimum Output Frequency Voltage 0.0 to 255.0 <I> <2>
E3-11 Motor 2 Mid Output Frequency 2 0.0 to 400.0 0.0 Hz
E3-12 Motor 2 Mid Output Frequency Voltage 2 0.0 to 255.0 <I> 0.0 Vac
E3-13 Motor 2 Base Voltage 0.0 to 255.0 <I> 0.0 Vac

<1> Values shown here are for 200 V class drives. Multiply voltage values by 1.15 for U-spec drives. Double the value when using a 400 V class drive.
<2> Default setting is determined by the control mode for motor 2.
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Output (V)
E3-05
E3-12

E3-13

E3-08

E3-10

E3-09 E3-07 E3-06 E3-11 E3-04
Frequency (Hz)

Figure 5.40 V/f Pattern for Motor 2

Note: 1. The following condition must be true when setting up the V/f pattern: E3-09 < E3-07 <E3-06 <E3-11 <E3-04
2. To make the V/f pattern a straight line set E3-09 = E3-07. In this case the E3-08 setting is disregarded.

@ E4: Motor 2 Parameters

E4 parameters contain the motor data for motor 2. These parameters are usually set automatically during the Auto-Tuning
process. They may need to be set manually if there is a problem performing Auto-Tuning.

B E4-01: Motor 2 Rated Current

Set E4-01 to the full load amps (FLA) stamped on the nameplate of motor 2. During Auto-Tuning the value must be entered
to parameter T1-04. If Auto-Tuning completes successfully, the value entered will automatically be saved to E4-01.

No. Parameter Name Setting Range Default
E4-01 Motor 2 Rated Current 10to 200%&31235 drive rated Depending on 02-04

Note: The resolution of E4-01 depends on the rated output power of the drive. If a drive is set up for 7.5 kW rated output power (ND or HD rating)
the value will have two decimal places. It will have one decimal place if a drive is set up for 11 kW and higher.

H E4-02: Motor 2 Rated Slip

This parameter sets the motor 2 rated slip frequency. The drive calculates this value automatically during Rotational Auto-
Tuning.

For information on calculating the motor rated slip, see the description for E2-02.

No. Parameter Name Setting Range Default

E4-02 Motor 2 Rated Slip 0.00 to 20.00 Hz Depending on 02-04

B E4-03: Motor 2 Rated No-Load Current

Set E4-03 to the motor no-load current at rated voltage and rated frequency. If Rotational Auto-Tuning completes successfully,
this value is automatically calculated. If Auto-Tuning can not be performed contact the motor manufacturer for information
about the no-load current.

No. Parameter Name Setting Range Default

E4-03 Motor 2 Rated No-Load Current 0 to [E4-01] Depending on 02-04

Note: The resolution of E4-03 depends on the rated output power of the drive. If a drive is set up for 7.5 kW rated output power (ND or HD rating)
the value will have two decimal places. It will have one decimal place if a drive is set up for 11 kW and higher.

B E4-04: Motor 2 Motor Poles

Set the pole number of motor 2 to E4-04. During Auto-Tuning the value must entered to parameter T1-06. If Auto-Tuning
completes successfully, the entered value will automatically be saved to E4-04.

No. Parameter Name Setting Range Default

E4-04 Motor 2 Motor Poles 2t048 4
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B E4-05: Motor 2 Line-to-Line Resistance

Sets the line-to-line resistance of motor 2 stator winding. If the Auto-tuning completes successfully, this value is automatically
calculated. Remember this value must be entered as line-line and not line-neutral.

No. Parameter Name Setting Range Default
E4-05 Motor 2 Line-to-Line Resistance 0.000 to 65.000 Q Depending on 02-04

Note: The setting range is 0.00 to 130.00 when using a drive capacity of 0.2 kW or less.
Refer to E2-05: Motor Line-to-Line Resistance on page 157 to manually enter this parameter setting.

Bl E4-06: Motor 2 Leakage Inductance

Sets the voltage drop due to motor leakage inductance of motor 2. The value is set as a percentage of the rated voltage.

No. Parameter Name Setting Range Default
E4-06 Motor 2 Leakage Inductance 0.0 to 40.0% Depending on 02-04

B E4-07: Motor 2 Motor Iron-Core Saturation Coefficient 1

Sets the motor 2 iron saturation coefficient at 50% of magnetic flux. This value is automatically set during Rotational Auto-
Tuning.

No. Parameter Name Setting Range Default
E4-07 Motor 2 Motor Iron-Core Saturation Coefficient 1 0.00 to 0.50 0.50

B E4-08: Motor 2 Motor Iron-Core Saturation Coefficient 2

Sets the motor iron saturation coefficient at 75% of magnetic flux. This value is automatically set during Rotational Auto-
Tuning.

No. Parameter Name Setting Range Default
E4-08 Motor 2 Motor Iron-Core Saturation Coefficient 2 [E4-07] to 0.75 0.75

B E4-09: Motor 2 Mechanical Loss

Sets the motor mechanical loss as a percentage of motor rated power (kW).

No. Parameter Name Setting Range Default
E4-09 Motor 2 Mechanical Loss 0.00 to 10.0% 0.0%

This parameter seldom needs to be changed, but may need to be adjusted in the following circumstances:

* When there is a large amount of torque loss due to motor bearing friction.
* When there is a large amount of torque loss in a fan or pump application.

B E4-10: Motor 2 Iron Loss

Sets the motor 2 iron loss in watts.

No. Parameter Name Setting Range Default
E4-10 Motor 2 Iron Loss 0to 65535 W Depending on 02-04

B E4-11: Motor 2 Rated Power

Sets the motor 2 rated power. During Auto-Tuning the value must entered to parameter T1-02. If Auto-Tuning completes
successfully, the entered value will automatically be saved to E4-11.

No. Parameter Name Setting Range Default
E4-11 Motor 2 Rated Power 0.00 to 650.00 kW Depending on 02-04

B E4-12: Motor 2 Iron-Core Saturation Coefficient 3

Sets the motor 2 iron saturation coefficient at 130% of magnetic flux.

No. Parameter Name Setting Range Default
E4-12 Motor 2 Iron-Core Saturation Coefficient 3 1.30 to 5.00 1.30
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B E4-14: Motor 2 Slip Compensation Gain

Instead of C3-01 the value of E4-14 is used as gain for slip compensation when motor 2 is selected. Refer to C3-01: Slip
Compensation Gain on page 135 for details and setting instructions.

No. Parameter Name Setting Range Default
E4-14 Motor 2 Slip Compensation Gain 0.0 to 2.50 Depending on E3-01

Bl E4-15: Motor 2 Torque Compensation Gain

Instead of C4-01 the value of E4-15 is used as gain for torque compensation when motor 2 is selected. Refer to C4-01: Torque
Compensation Gain on page 137 for details and setting instructions.

No. Parameter Name Setting Range Default
E4-15 Motor 2 Torque Compensation Gain 0.0 to 2.50 1.00

€ E5: PM Motor Settings

These parameters set the motor data of a PM motor used in OLV for PM (A1-02 =5).

When Yaskawa motors are used, entering the motor code written on the motor nameplate will set up the ES-O0O parameters.
For all other PM motors, the data must be entered manually.

B E5-01: PM Motor Code Selection

Set the motor code for the PM motor being used. Depending on the motor code entered, the drive automatically sets several
parameters to appropriate values. Refer to Parameters that Change with the Motor Code Selection on page 365 for details
on the supported motor codes and their parameter settings.

No. Parameter Name Setting Range Default
E5-01 PM Motor Code Selection 0000 to FFFF Depending on 02-04

Note: 1. This parameter is not reset when the drive is initialized using parameter A1-03.
2. The default setting is for a Yaskawa SMRA Series SPM Motor with a speed rating of 1800 r/min.
3. Changing the motor code setting resets all E5-00 settings to their default values.
4. Set to “FFFF” when using a non-Yaskawa PM motor or one that is not supported by the motor code settings.

Figure 5.41 explains the motor code setting.
0000

e Motor Voltage Class
and Capacity

0: Pico Motor 0: 1800 r/min Series
(SMRA Series) 1: 3600 r/min Series

2:1750 r/min Series
1: Derated Tc for IPM
Miirz orauefor 3:1450 r/min Series

4: 1150 r/min Series
(SSR 1 Series) F: Special Motor

Figure 5.41 PM Motor Code

B E5-02: Motor Rated Power (PM OLV)

Sets the rated power of the motor.

No. Parameter Name Setting Range Default
E5-02 Motor Rated Power 0.10 to 18.50 kW Depending on E5-01

Note: This parameter is not reset when the drive is initialized using A1-03.

B E5-03: Motor Rated Current (PM OLV)

Sets the motor rated current in amps.

No. Parameter Name Setting Range Default
E5-03 Motor Rated Current 1010 2002/1(;:;5:1?‘[“% rated Depending on E5-01

Note: 1. The resolution of E5-03 depends on the rated output power of the drive. If a drive is set up for 7.5 kW rated output power (ND or HD rating)
the value will have two decimal places. It will have one decimal place if a drive is set up for 11 kW and higher.
2. This parameter is not reset when the drive is initialized using A1-03.
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B E5-04: Number of Motor Poles (PM OLV)
Sets the number of motor poles.

No.
E5-04
This parameter is not reset when the drive is initialized using A1-03.

Default
Depending on E5-01

Setting Range
2 to 48

Parameter Name
Number of Motor Poles

Note:
B ES5-05: Motor Armature Resistance (PM OLV)

Set the resistance for each motor phase (not line-to-line resistance). When measuring the resistance manually make sure to

enter the resistance of one phase into E5-05.
No. Parameter Name Setting Range Default
E5-05 Motor Armature Resistance 0.000 to 65.000 Q Depending on E5-01

Note: This parameter is not reset when the drive is initialized using A1-03.

B E5-06: Motor d Axis Inductance (PM OLV)

Sets the d axis inductance in units of 0.01 mH.
No. Parameter Name Setting Range Default
E5-06 Motor d Axis Inductance 0.00 to 300.00 mH Depending on E5-01

Note: This parameter is not reset when the drive is initialized using A1-03.

B E5-07: Motor q Axis Inductance (PM OLV)

Sets the q axis inductance in units of 0.01 mH.
No. Parameter Name Setting Range Default
E5-07 Motor q Axis Inductance 0.00 to 600.00 mH Depending on E5-01

Note: This parameter is not reset when the drive is initialized using A1-03.

B E5-09: Motor Induction Voltage Constant 1 (PM OLV)
Set the induced phase peak voltage in units of 0.1 mV/(rad/s) [electrical angle]. Set this parameter when using an SSR1 series
IPM motor with derated torque or an SST4 series motor with constant torque.

When E5-01 is set to “FFFF” use either E5-09 or E5-24 for setting the voltage constant.

Setting Range Default

Parameter Name

Depending on E5-01

No.
E5-09

Motor Induction Voltage Constant 1

0.0 to 2000.0 mV/(rad/s)

Note: 1. Ensure that E5-24 = 0 when setting parameter E5-09. An alarm will be triggered, however, if both E5-09 and E5-24 are set 0, or if neither

parameter is set to 0.
2. This parameter is not reset when the drive is initialized using A1-03.

B E5-24: Motor Induction Voltage Parameter 2 (PM OLV)

Set the induced phase-to-phase rms voltage in units of 0.1 mV/(r/min) [mechanical angle]. Set this parameter when using an

SMRA Series SPM Motor.
When ES5-01 is set to “FFFF” use either E5-09 or E5-24 for setting the voltage constant.
Setting Range Default

0.0 to 2000.0 mV/(r/min) |Depending on E5-01

No. Parameter Name
E5-24 Motor Induction Voltage Parameter 2 (PM OLV)
1. Ensure that E5-09 = 0 when setting parameter E5-24. An alarm will be triggered, however, if both E5-09 and E5-24 are set 0, or if neither

Note:
parameter is set to 0.
2. This parameter is not reset when the drive is initialized using A1-03.
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5.6 F: Option Settings

@ F1: Error Detection for V/f Control with PG

A one-track pulse signal can be connected to the drive pulse train input RP as speed feedback. Using this signal for slip
compensation improves the speed control accuracy. This function is only available for motor 1.

The F1 parameters determine how the error detection for the speed feedback signal works. Refer to C5: Automatic Speed
Regulator (ASR) on page 138 for details on how to activate and tune the function.

B Operation at PG Fault Detection

The drive lets the user select from one of four possible operations when a fault occurs with the PG encoder. The operation can
be set up separately for each fault using parameters F1-02/03/04. The table below list the stopping methods and the parameter
setting values.

Table 5.24 Stopping Methods for PGo, 0S, dEv Detection

Description Setting
Ramp to Stop (uses the deceleration time set to C1-02) 0
Coast to Stop 1
Fast-stop (uses the Fast-stop time set to C1-09) 2
Alarm only 3

NOTICE: Setting = 3: Alarm only will provide an alarm only while continuing to run the motor during abnormal PG fault conditions. This may
cause damage to machinery. Use caution when selecting this setting.

B F1-02: Operation Selection at PG Open Circuit (PGo)

Sets the stopping method when a PG open circuit fault (PGo) occurs. Refer to Table 5.24 for setting explanations.

No. Parameter Name Setting Range Default
F1-02 Operation Selection at PG Open Circuit (PGo) 0to3 1
B F1-03: Operation Selection at Overspeed
Sets the stopping method when an overspeed (0S) fault occurs. Refer to Table 5.24 for setting explanations.
No. Parameter Name Setting Range Default
F1-03 Operation Selection at Overspeed (0S) 0to3 1

B F1-04: Operation Selection at Deviation
Sets the stopping method when a speed deviation (dEv) fault occurs. Refer to Table 5.24 for setting explanations.

No.

Parameter Name

Setting Range

Default

F1-04

Operation Selection at Deviation (dEv)

0to3

3

B F1-08/F1-09: Overspeed Detection Level/Delay Time

F1-08 sets the detection level for an overspeed (0S) fault as a percentage of the maximum output frequency. The speed feedback

has to exceed this level for longer than the time set in F1-09 before a fault is detected.

No. Parameter Name Setting Range Default
F1-08 Overspeed Detection Level 0 to 120% 115%
F1-09 Overspeed Detection Delay Time 0.0t02.0s 1.0s

B F1-10/F1-11: Excessive Speed Deviation Detection Level/Delay Time

F1-10 sets the detection level for a speed deviation (dEv) fault as a percentage of the maximum output frequency. The speed
feedback has to exceed this level for longer than the time set in F1-11 before a fault is detected. Speed deviation is the difference

between actual motor speed and the frequency reference command.

No. Parameter Name Setting Range Default
F1-10 Excessive Speed Deviation Detection Level 0to 50% 10%
F1-11 Excessive Speed Deviation Detection Delay Time 0.0t0 10.0 s 05s
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B F1-14: PG Open-Circuit Detection Time

Sets the time required to detect PGo if no pulse signal is present at terminal RP.

No. Parameter Name Setting Range Default
F1-14 PG Open-Circuit Detection Time 0.0t0 10.0s 2.0s

@ F6 and F7: Serial Communications Option Card Settings
These parameters are to configure communication option cards and communication fault detection methods.

B F6-01: Communications Error Option Selection

Determines drive operation if a communication error occurs.

No. Parameter Name Setting Range Default
F6-01 Communications Error operation Selection 0to3 1

Setting 0: Ramp to Stop Using Current Accel/Decel Time
Setting 1: Coast to Stop

Setting 2: Fast-stop Using C1-09

Setting 3: Alarm Only, Continue Operation

B F6-02: External Fault from Comm. Option Detection Selection

Determines the detection method of an external fault initiated by a communication option (EF0).

No. Parameter Name Setting Range Default
F6-02 External Fault from Comm. Option Selection Oorl 0

Setting 0: Always Detected

Setting 1: Detection During Run Only

B F6-03: External Fault from Comm. Option Operation Selection

Determines the operation when an external fault is initiated by a communication option (EF0).

No. Parameter Name Setting Range Default
F6-03 External Fault from Comm. Option Operation Selection 0to3 1

Setting 0: Ramp to Stop Using Current Accel/Decel Time
Setting 1: Coast to Stop

Setting 2: Fast-stop Using C1-09

Setting 3: Alarm Only, Continue Operation

B F6-04: BUS Error Detection Time

Sets the delay time for a “bUS” error detection.

No. Parameter Name Setting Range Default
F6-04 Bus Error Detection Time 0.0t0o5.0s 2.0s

B F6-10: CC-Link Node Address
Sets the node address of a CC-Link option board.

No. Parameter Name Setting Range Default
F6-10 CC-Link Node Address 0to 63 0

Bl F6-11: CC-Link Communication Speed

Sets the communication speed for a CC-Link option card.
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No. Parameter Name Setting Range Default
F6-11 CC-Link Communication Speed 0to4 0
Settings:
F6-11 Communication Speed F6-11 Communication Speed
0 156 kbps 3 5 Mbps
1 625 kbps 4 10 Mbps
2 2.5 Mbps
B F6-14: BUS Error Auto Reset
Selects if a BUS error can be automatically reset if automatic fault retry is enabled.
No. Parameter Name Setting Range Default
F6-14 BUS Error Auto Reset Oorl 0
Setting 0: Disabled, Auto Reset Not Possible
Setting 1: Enabled, Auto Reset Possible
B F6-30: PROFIBUS Node Address
Sets the node address of a PROFIBUS-DP option card.
No. Parameter Name Setting Range Default
F6-30 PROFIBUS Node Address 0to 125 0
B F6-31: PROFIBUS Clear Mode Selection
Determines the operation when a “Clear Mode” command is received.
No. Parameter Name Setting Range Default
F6-31 PROFIBUS Clear Mode Selection Oorl 0
Setting 0: Reset
Resets the drive operation (frequency reference, inputs, outputs etc.).
Setting 1: Maintain the Previous State
Returns the drive status to what it was prior to receiving the Clear Mode command.
B F6-32: PROFIBUS Data Format Selection
Selects the data format used for PROFIBUS communication.
No. Parameter Name Setting Range Default
F6-32 PROFIBUS Data Format Selection Oorl 0
Setting 0: PPO Type Data Format
Setting 1: Conventional Data Format
B F6-35: CANopen Node ID Selection
Selects the node ID of a CANopen option board.
No. Parameter Name Setting Range Default
F6-35 CANopen Node ID Selection 0to 127 99
B F6-36: CANopen Communication Speed
Sets the communication speed for a CANopen option card.
No. Parameter Name Setting Range Default
F6-36 CANopen Communication Speed 0to 8 6
Settings:
| F6-36 | Communication Speed | F6-36 | Communication Speed |
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0 Auto detection 5 250 kbps
1 10 kbps 6 500 kbps
2 20 kbps 7 800 kbps
3 50 kbps 8 1 Mbps
4 125 kbps
B F6-40: CompoNet Node ID
Selects the node ID of a CompoNet option board.
No. Parameter Name Setting Range Default
F6-40 CompoNet Node ID 0to 63 0
H F6-41: CompoNet Communication Speed
Sets the communication speed for a CompoNet option card.
No. Parameter Name Setting Range Default
F6-41 CompoNet Communication Speed 0 to 255 0
Settings:
F6-41 Communication Speed F6-41 Communication Speed
0 93.75 kbps 3 3 Mbps
1 Reserved 4 4 Mbps
2 1.5 Mbps 5-255 Reserved

B F6-50: DeviceNet MAC Address
Sets the MAC address for a DeviceNet option card.

No. Parameter Name Setting Range Default
F6-50 <I> DeviceNet MAC Address 0to 63 0
<1> Valid from drive software version 1011 and later. Parameter number was F6-20 in older software.
B F6-51: DeviceNet Communication Speed
Sets the communication speed for a DeviceNet option card.
No. Parameter Name Setting Range Default
F6-51 <I> DeviceNet Communication Speed Oto4 3

<1> Valid from drive software version 1011 and later. Parameter number was F6-21 in older software

Settings:
F6-51 Communication Speed F6-51 Communication Speed
0 125 kbps 3 Adjustable from Network
1 250 kbps 4 Auto detection
2 500 kbps

B F6-52: DeviceNet PCA Setting

Defines the data format for data the drive receives from the DeviceNet master.

No. Parameter Name Setting Range Default
F6-52 <I> DeviceNet PCA Setting 0 to 255 0
<1> Valid from drive software version 1011 and later. Parameter number was F6-22 in older software.
B F6-53: DeviceNet PPA Setting
Defines the data format for data sent from the drive to the DeviceNet master.
No. Parameter Name Setting Range Default
F6-53 <I> DeviceNet PPA Setting 0 to 255 0

<1> Valid from drive software version 1011 and later. Parameter number was F6-23 in older software.

166

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




5.6 F: Option Settingﬁ

B F6-54: DeviceNet Idle Mode Fault Detection

Determines if the drive detects an EF0 fault, e.g. when no data are receive from the master (e.g., when the master is in idle
mode).

No. Parameter Name Setting Range Default
F6-54 <I> DeviceNet Idle Mode Fault Detection Oorl 0

<1> Valid from drive software version 1011 and later. Parameter number was F6-24 in older software.

Setting 0: Disabled, No Fault Detection
Setting 1: Enabled

B F6-56 to F6-61: DeviceNet Scaling Factors
These parameters define scaling factors for drive monitors in the DeviceNet Class ID 2AH - AC/DC Drive Object.

No. Parameter Name Setting Range Default
F6-56 <I> DeviceNet Speed Scaling -15to 15 0
F6-57 <1~ DeviceNet Current Scaling -15to 15 0
F6-58 <1~ DeviceNet Torque Scaling -15to 15 0
F6-59 <1~ DeviceNet Power Scaling -15to 15 0
F6-60 <1~ DeviceNet Voltage Scaling -15to 15 0
F6-61 <1~ DeviceNet Time Scaling -15t0 15 0

<1> Valid from drive software version 1011 and later.

Setting
The monitor value in the AC/DC Drive Object 2AH is calculated by:

AC/DC Drive Object 2AH Monitor = Drive Value x 25¢aling
Example:

If the drive output frequency monitor (U1-02) is 50.0 and the scaling is set to F6-56 = 6, then the value in the AC/DC Drive
Object 2AH, Instance 1, Attribute 7 would be 500 x 26 = 32000.

B F6-62: DeviceNet Heartbeat Interval

Sets the heartbeat interval for DeviceNet communications. A setting of 0 disables the Heartbeat function.

No. Parameter Name Setting Range Default
F6-62 <> DeviceNet Heartbeat 0to 10 0

<1> Valid from drive software version 1011 and later.

B F7-01to F7-04: Ethernet IP Address 1 to 4

The combination of these parameters sets the IP address of an Ethernet option board if installed. The address is set like
F7-01.F7-02.F7-03.F7-04. The default address is 192.168.1.20.

No. Parameter Name Setting Range Default
F7-01 Ethernet IP Address 1 0to 255 192 <I>
F7-02 Ethernet IP Address 2 0 to 255 168 <1~
F7-03 Ethernet IP Address 3 0to 255 1 <>
F7-04 Ethernet IP Address 4 0 to 255 20 <I>

<1> Valid from drive software version 1011 and later.

B F7-05to F7-08: Ethernet Subnet Mask 1 to 4

The combination of these parameters sets the Subnet Mask of an Ethernet option board if installed. The mask is set like
F7-05.F7-06.F7-07.F7-08. The default setting is 255.255.255.0.

No. Parameter Name Setting Range Default
F7-05 Subnet Mask 1 0 to 255 255 <>
F7-06 Subnet Mask 2 0 to 255 255 <>
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No. Parameter Name Setting Range Default
F7-07 Subnet Mask 3 0 to 255 255 <I>
F7-08 Subnet Mask 4 0to 255 0

<1> Valid from drive software version 1011 and later.

B F7-09 to F7-12: Ethernet Gateway Address 1 to 4

The combination of these parameters sets the gateway address of an Ethernet option board if installed. The address is set as

F7-09.F7-10.F7-11.F7-12. The default address is 192.168.1.1.

No. Parameter Name Setting Range Default
F7-09 Gateway Address 1 0 to 255 192 <>
F7-10 Gateway Address 2 0 to 255 168 <>
F7-11 Gateway Address 3 0 to 255 1<~
F7-12 Gateway Address 4 0 to 255 1 <>
<I> Valid from drive software version 1011 and later.
B F7-13: Ethernet Address Mode at Startup
Determines how the Ethernet option card IP address is set.
No. Parameter Name Setting Range Default
F7-13 Address Mode at Startup 0to2 0
Setting 0: User Defined Setting
Setting 1: BOOTP
Setting 2: DHCP
B F7-14: Ethernet Duplex Mode Selection
Sets the duplex mode for Ethernet communications.
No. Parameter Name Setting Range Default
F7-14 <I> Duplex Mode Selection 0to2 0
<1> Valid from drive software version 1011 and later. Parameter number was F7-15 in older software.
Setting 0: Auto Negotiate
Setting 1: Half Duplex Forced
Setting 2: Full Duplex Forced
B F7-15: Ethernet Communication Speed Selection
Sets the duplex mode for Ethernet communications.
No. Parameter Name Setting Range Default
F7-15 <I> Communication Speed Selection 0, 10, 100 0

<1> Valid from drive software version 1011 and later. Parameter number was F7-18 in older software.

Setting 0: Auto Detection
Setting 10: 10 Mbps
Setting 100: 100 Mbps

B F7-16: Ethernet Communication Loss Time Out

Sets the communication loss time out value.
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No. Parameter Name Setting Range Default
F7-16 <> Communication Loss Time Out 0 to 300 0

<1> Valid from drive software version 1011 and later. Parameter number was F7-21 in older software.

W F7-17 to F7-22: EtherNet Scaling Factors
These parameters define scaling factors for drive monitors in the EtherNet Class ID 2AH - AC Drive Object.

No. Parameter Name Setting Range Default
F7-17 <I> EtherNet Speed Scaling -15to0 15 0
F7-18 <> EtherNet Current Scaling -15to 15 0
F7-19 <I> EtherNet Torque Scaling -15to 15 0
F7-20 <I> EtherNet Power Scaling -15t0 15 0
F7-21 <[> EtherNet Voltage Scaling -15t0 15 0
F6-22 <I> EtherNet Time Scaling -15to0 15 0

<1> Valid from drive software version 1011 and later.

Setting

The monitor value in the Class 2AH - AC Drive Object is calculated by:
Class 2AH Object Monitor = Drive Value x 25¢ling

Example:

If the drive output frequency monitor (U1-02) is 50.0 and the scaling is set to F7-17 = 3, then the value in the Class 2AH - AC
Drive Object, Instance 1, Attribute 7 would be 500 x 23 = 4000.
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5.7 H: Terminal Functions

H parameters are used to assign functions to the external terminals.

€ H1: Multi-Function Digital Inputs
B H1-01 to H1-07: Functions for Terminals S1 to S7

These parameters assign functions to the multi-function digital inputs. The settings 0 to 9F determine function for each terminal
and are explained below.

Note: If not using an input terminal or if using the through-mode, set that terminal to “F”.

No. Parameter Name %‘:‘:1'33 Default
H1-01 [Digital Input S1 Function Selection 1to 9F [40: Forward Run Command (2-wire sequence)
H1-02 |[Digital Input S2 Function Selection 1to 9F |41: Reverse Run Command (2-wire sequence)
H1-03 |[Digital Input S3 Function Selection 0 to 9F [24: External Fault
H1-04 |[Digital Input S4 Function Selection 0 to 9F |[14: Fault Reset
H1-05 |[Digital Input S5 Function Selection 0to 9F |3 (0) <’>: Multi-Step Speed Reference 1
H1-06 |[Digital Input S6 Function Selection 0to 9F |4 (3) </>: Multi-Step Speed Reference 2
H1-07 |Digital Input S7 Function Selection 0to 9F |6 (4) <> : Jog Reference Selection

<1> Number appearing in parenthesis is the default value after performing a 3-Wire initialization.

Table 5.25 Digital Multi-Function Input Settings

Setting Function Page | Setting Function Page
0 3-Wire Sequence 170 31 PID Integral Hold 177
1 LOCAL/REMOTE Selection 171 32 Multi-Step Speed Reference 4 177
2 External Reference 1/2 171 34 PID Soft Starter Cancel 177
3 Multi-Step Speed Reference 1 35 PID Input Level Selection 177
4 Multi-Step Speed Reference 2 172 40 Forward Run/Stop (2-wire sequence) 177
5 Multi-Step Speed Reference 3 41 Reverse Run/Stop (2-wire sequence)

6 Jog Reference Selection 172 42 Run/Stop (2-Wire sequence 2) 177
7 Accel/Decel Time 1 172 43 FWD/REV (2-Wire sequence 2)

8 Baseblock Command (N.O.) 172 44 Offset Frequency 1 Addition

9 Baseblock Command (N.C.) 45 Offset Frequency 2 Addition 177
A Accel/Decel Ramp Hold 172 46 Offset Frequency 3 Addition

B Drive Overheat Alarm (0H2) 172 60 DC Injection Braking Command 178
C Terminal A1/A2 Enable/Disable 172 61 External Speed Search Command 1 178
F Not used/Through Mode 173 62 External Speed Search Command 2

10 Up Command 173 65 KEB Ride-Thru 1 (N.C.) 178
11 Down Command 66 KEB Ride-Thru 1 (N.O.)

12 Forward Jog 174 67 Communications Test Mode 178
13 Reverse Jog 68 High-Slip Braking 178
14 Fault Reset 174 6A Drive Enable 178
15 Fast-Stop (N.O.) 174 75 Up 2 Command 179
16 Motor 2 Selection 175 76 Down 2 Command

17 Fast-stop (N.C.) 174 TA KEB Ride-Thru 2 (N.C.) 179
18 Timer Function Input 175 7B KEB Ride-Thru 2 (N.O.)

19 PID Disable 175 7C Short-Circuit Braking (N.O.) 180
1A Accel/Decel Time Selection 2 175 7D Short-Circuit Braking (N.C.)

1B |Program Lockout 175 7E g?r;‘glaédr%egjﬁigf"mn (V/£ Control with 180
1E Reference Sample Hold 176 90 to 96 |DriveWorksEZ Digital Input 1 to 7 180
20 to 2F |External Fault 176 9F DriveWorksEZ Disable 180

30 PID Integral Reset 177

Setting 0: 3-Wire Sequence

When one of the digital inputs is programmed for 3-Wire control, that input becomes a forward/reverse directional input, S1
becomes the Run command input, and S2 becomes the Stop command input.
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The drive will start the motor when the Run input S1 is closed for longer than 50 ms. The drive will stop the operation when
the Stop input S2 is released for a brief moment. Whenever the input programmed for 3-Wire sequence is open, the drive will
be set for forward direction. If the input is closed, the drive is set for reverse direction.

Note: When 3-Wire sequence is selected the Run and Stop command must be input at S1 and S2.
Stop Switch Run Switch DRIVE
(N.C.) (N.O.) 1

T o Run Command (Runs when Closed)

S2
Stop Command (Stops when Open)

S5

FWD/REV (Multi-Function Input)
(H1-05 = 0)

SC Sequence Input Common

Figure 5.42 3-Wire Sequence Wiring Diagram

> 50 ms min.
R ’ Can be either ON or OFF l
un command
Stop command ‘ OFF (stopped)
Forward/reverse ‘ OFF (forward) I ON (reverse) I
command
Motor speed |
TIME
Stop i Forward nP Reverse i Stop _i_ Foward

Figure 5.43 3-Wire Sequence

Note: 1. The Run and Stop command must be open/closed for a short moment only to start and stop the drive.
2. Ifthe Run command is active at power up and b1-17 = 0 (Run command at power up not accepted), the Run LED will flash to indicate that
protective functions are operating. If required by the application, set b1-17 to “1” to have the Run command issued automatically as soon
as the drive is powered up.

WARNING! Sudden Movement Hazard. The drive may start unexpectedly in reverse direction after power up if it is wired for 3-Wire sequence
but set up for 2-Wire sequence (default). When using 3-Wire sequence first set the drive properly (H1-£ = 0) and then connect the control
wires. Make sure b1-17 is set to “0” (drive does not accept Run command active at power up). When initializing the drive use 3-Wire
initialization. Failure to comply could result in death or serious injury from moving equipment.

Setting 1: LOCAL/REMOTE Selection
This setting allows the input terminal to determine if the drive will run in LOCAL mode or REMOTE mode.

Status Description
Closed LOCAL: Frequency reference and Run command are input from the digital operator.

REMOTE: Frequency reference and Run command are input from the selected external reference. (b1-01/b1-02) If no input is set to
Open H1-0O0 = 2 the settings in parameters b1-01/02 are valid. If a digital input set to H1-OO = 2, the source selected by this input will be
valid.

Note: 1. Ifone of the multi-function input terminals is set to for LOCAL/REMOTE, then the LO/RE key on the operator will be disabled.
2. When the drive is set to LOCAL, the LO/RE LED will light.
3. The default setting of the drive is not to allow switching between LOCAL and REMOTE during run. to Refer to b1-07: LOCAL/REMOTE
Run Selection on page 114 if this feature is required by the application.

Setting 2: External Reference 1/2 Selection

The external reference 1/external reference 2 selection function allows the user to switch between the frequency reference and
Run command source between external reference 1 and 2.

Status Description
Open External reference 1 is used (defined by parameters b1-01 and b1-02)
Closed External reference 2 is used (defined by parameters b1-15 and b1-16)

Note: The default setting of the drive is not to allow switching between external reference 1 and 2 during run. Refer to b1-07: LOCAL/REMOTE
Run Selection on page 114 if this feature is required by the application.
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Setting 3 to 5: Multi-Step Speed Reference 1 to 3

Used to switch Multi-Step Speed frequency references d1-01 to d1-08 by digital inputs. Refer to d1-01 to d1-17: Frequency
Reference 1 to 16 and Jog Reference on page 144 for details.

Setting 6: Jog Frequency Reference Selection

Used to select the Jog frequency set in parameter d1-17 as active frequency reference. Refer to d1-01 to d1-17: Frequency
Reference 1 to 16 and Jog Reference on page 144 for details.

Setting 7: Accel/Decel Time Selection 1
Used to switch between accel/decel times 1 and 2. Refer to C1-01 to CI1-08: Accel/Decel Times 1 to 4 on page 133 for details.

Setting 8/9: External Baseblock (N.O.) and External Baseblock (N.C.)

Setting 8 or 9 assign the Baseblock command to digital input terminals. When the drive receives a Baseblock command, the
output transistor stop switching and the motor coasts to stop. During this time, the alarm “bb” will flash on the LED operator
to indicate baseblock. For more information on alarms, Refer to Alarm Detection on page 255. When baseblock ends and a
Run command is active, the drive performs Speed Search to get the motor running again (Refer to b3: Speed Search on page
116 for details).

Operation Inputs
Setting 8 (N.O.) Setting 9 (N.C.)
Normal operation Open Closed
Baseblock (Interrupt output) Closed Open

NOTICE: If using baseblock in elevator applications, make sure the brake closes when the drive output is cut off by a Baseblock input.
Failure to do so will result in the motor suddenly coasting when the Baseblock command is entered, causing the load to slip.

OFF | ON

Run command

Baseblock
ON release

Baseblock input

Frequency
reference

Begin Speed Search from the
/ previous frequency reference

NV

Output frequency

oy -l
! o

-t Output off, motor coasts

Figure 5.44 Baseblock Operation During Run

Setting A: Accel/Decel Ramp Hold

When the digital input programmed for the Accel/Decel Ramp Hold function closes, the drive will lock ("hold") the output
frequency. All acceleration or deceleration will cease, and the drive will hold the current speed. Acceleration or deceleration
will resume once the input is opened again.

If the Accel/Decel Ramp Hold function is enabled (d4-01 = 1), the drive will save the output frequency to memory whenever
the Ramp Hold input is closed. When the drive is restarted after stop or after power supply interruption, the output frequency
that was saved will become the frequency reference (provided that the Accel/Decel Ramp Hold input is still closed). Refer
to d4-01: Frequency Reference Hold Function Selection on page 146 for details.

Setting B: Drive Overheat Alarm (oH2)

Triggers an oH2 alarm when the contact closes. Because this is an alarm, drive operation is not affected.

Setting C: Analog Inputs A1/A2 Enable

If a digital input programmed for this function is open, both analog inputs A1 and A2 are disabled. Close the input to enable
the inputs.
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Setting F: Not Used/Through Mode

Any digital input that is not used should be set to F. When set to “F”, an input does not trigger any function in the drive. Setting

F, however, still allows the input status to be read out by a PL.C via a communication option or MEMOBUS/Modbus

communications (through mode). This way external sensors can be connected to unused drive digital inputs, thus reducing the
need for separate PLC /O units.

Setting 10/11: Up/Down Command
Using the Up/Down function allows the frequency reference to be set by two push buttons. One digital input must be

programmed as the Up input (H1-OO= 10) to increase the frequency reference, the other one must be programmed as the

Down input (H1-OOO= 11) to decrease the frequency reference.

The Up/Down function has priority over the frequency references digital operator, analog inputs, and pulse input (b1-01 =0,

1, 4). If the Up/Down function is used, then references provided by these sources will be disregarded.
The inputs operate as shown in the table below.

SUEUTD Description
Up (10) Down (11)
Open Open Hold current frequency reference
Closed Open Increase frequency reference
Open Closed Decrease frequency reference
Closed Closed Hold current frequency reference

Note: 1. An oPEO03 alarm will occur when only one of the functions Up/Down is programmed for a digital input.

2. An oPEO03 alarm will occur if the Up/Down function is assigned to the terminals while another input is programmed for the Accel/Decel

Ramp Hold function. For more information on alarms, Refer to Drive Alarms, Faults, and Errors on page 241.

3. The Up/Down function can only be used for external reference 1. Consider this when using Up/Down and the external reference switching
function (H1-00O = 2).

Using the Up/Down Function with Frequency Reference Hold (d4-01)
* When the frequency reference hold function is disabled (d4-01 = 0), the Up/Down frequency reference will be reset to 0

when the Run command is cleared or the power is cycled.

* When d4-01 = 1, the drive will save the frequency reference set by the Up/Down function. When the Run command or the

power is cycled, the drive will restart with the reference value that was saved. The value that was saved can be reset by

closing either the Up or Down input without having a Run command active. Refer to d4-01: Frequency Reference Hold

Function Selection on page 146.
Using the Up/Down Function with Frequency Reference Limits

The upper frequency reference limit is determined by parameter d2-01.

The value for the lower frequency reference limit depends on the setting of parameter d4-10 and can be set by an analog input
or parameter d2-02. Refer to d4-10: Up/Down Frequency Reference Limit Selection on page 151 for details. When a Run

command is applied, the lower limits work as follows:

* If the lower limit is set by parameter d2-02 only, the drive will accelerate to this limit as soon as a Run command is entered.
* If the lower limit is determined by an analog input only, the drive will accelerate to the limit as long as the Run command

and an Up or Down command are active. It will not start running if only the Run command is on.

* If the lower limit is set by both an analog input and d2-02, and the analog limit is higher than the d2-02 value, the drive will
accelerate to the d2-02 value when a Run command is input. Once the d2-02 value is reached, it will continue acceleration

to the analog limit only if an Up or Down command is set.

Figure 5.45 shows an Up/Down function example with a lower frequency reference limit set by d2-02 and the frequency

reference hold function enabled/disabled.
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Output frequency
upper limit
Accelerates to ,—
lower limit Same d4-01 =1
frequency /
—\47— d4-01=0
Lower limit

N\

FWD run/stop ON |

ON
Up command I ﬂ
ON Frequency
reference -
reset L
Down command
Power supply J ON I—I ON

Figure 5.45 Up/Down Command Operation

Setting 12/13: FJOG/RJOG Reference

Digital inputs programmed as Forward Jog (H1-0OO = 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 command can be set independently.

Note: The Forward Jog and Reverse Jog commands override all other frequency references. However, if the drive is set to prohibit reverse rotation

(b1-04 = 1), then activating Reverse Jog will have no effect. If both the Forward Jog and Reverse Jog are input simultaneously for 500 ms or
more, an external fault will occur and the drive will stop using the method set by b1-03.

d1-17

Output
Frequency

d1-17

ON

FJOG

ON
RJOG

Figure 5.46 FJOG/RJOG Operation

Setting 14: Fault Reset

Whenever the drive detects a fault condition, the fault output contact will close and the drive’s output will shut off. The motor
then coasts to stop (specific stopping methods can be selected for some faults such as L1-04 for motor overheat). Once the
Run command is removed, the fault can be cleared by either the RESET key on the digital operator or by closing a digital
input configured as a Fault Reset (H1-OO = 14).

Note: Fault Reset commands are ignored as long as the Run command is present. To reset a fault, first remove the Run command.

Setting 15/17: Fast-stop (N.O./N.C.)

The Fast-stop function operates much like an emergency stop input to the drive. If a Fast-stop command is input while the
drive is running, the drive will decelerate to a stop by the deceleration time set to C1-09 (Refer to C1-09: Fast-stop Time on
page 134). The drive can only be restarted after is has come to a complete stop, the Fast-stop input is off, and the Run command
has been switched off.

* To trigger the Fast-stop function with a N.O. switch, set H1-OO = 15
* To trigger the Fast-stop function with a N.C. switch, set H1-OOO = 17

Figure 5.47 shows an operation example of Fast-stop.
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Run/Stop

ON ON

Fast-Stop
H1-0O= 17 ON ON

. Decelerates at C1-09
Output Frequency
p TIME

Figure 5.47 Fast-stop Sequence

NOTICE: Rapid deceleration can trigger an overvoltage fault. When faulted, the drive output shuts off, and the motor coasts. To avoid this
uncontrolled motor state and to ensure that the motor stops quickly and safely, set an appropriate Fast-stop time to C1-09.
Setting 16: Motor 2 Selection
The drive has the capability to control two motors independently. A second motor may be selected using a multi-function
digital input (H1-O0O = 16) as shown in Figure 5.48.

@ Motor 1

@ Motor 2

Motor 2 is selected when the input set for Motor 2 Selection closes. When operating motor 2,

» E3-000 and E4-0000 become valid for motor control. Refer to E3: V/f Characteristics for Motor 2 on page 158 and Refer
to E4: Motor 2 Parameters on page 159 for details.

* Accel/decel times set in parameters C1-05/06/07/08 are activated ( Refer to C1-01 to C1-08: Accel/Decel Times 1 to 4 on
page 133 for details).

* E4-14 is used as gain for slip compensation instead of C3-01.

* E4-15 is used as gain for torque compensation instead of C4-01.

* A digital output programmed for “Motor 2 Selection” (H2-01/02/03 = 1C) will be switched on.

Note: 1. When using 2 motors, the motor overload protection selection (oL1) set to L1-01 applies to both motor 1 and motor 2.
2. It is not possible to switch between motor 1 and motor 2 during run. Doing so will trigger a "rUn" alarm.

+ Drive

Motor switch input

Figure 5.48 Motor Selection

Setting 18: Timer Function Input

This setting configures a digital input terminal as the input for the timer function. Refer to b4: Delay Timers on page 121 for
details.

Setting 19: PID Control Cancel

When the PID Function has been enabled by b5-01 (PID Mode Selection), it can be indefinitely disabled by closing a digital
input configured as a PID Disable (H1-OOO = 19). When the input is released, the drive resumes PID operation. Refer to PID
Block Diagram on page 124 for more information on this function.

n Parameter Details

Setting 1A: Accel/Decel Time Selection 2

Used to select accel/decel times 3 and 4 in combination with the Accel/Decel Time Selection 1 command. Refer to CI1-01 to
C1-08: Accel/Decel Times 1 to 4 on page 133 for details.

Setting 1B: Program Lockout

When an input is programmed for Program Lockout, parameters values can be monitored but not changed as long as this input
is open.
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Setting 1E: Analog Frequency Reference Sample/Hold

This function allows the user to sample an analog frequency reference signal being input to terminal A1 or A2 and hold the
frequency reference at the sampled level. Once the Analog Frequency Reference Sample/Hold function is held for at least 100
ms, the drive reads the analog input and changes the frequency reference to the newly sampled speed as illustrated in Figure
5.49.

When the power is shut off and the sampled analog frequency reference is cleared, the frequency reference is reset to 0.

Frequency
reference
N
g‘,\%“a
o2
o
> ON (closed)
Referenece [ p OFF (open)
Sample Hold Input — e ] e Time
100 ms 100 ms

Figure 5.49 Analog Frequency Reference Sample/Hold

An oPEO3 error will occur when one of the following functions is used simultaneously with the Analog Frequency Reference
Sample/Hold function.

* Hold Accel/Decel Stop (setting: A)

* Up command, Down command (setting: 10, 11)
» Offset Frequency (setting: 44 to 46)

* Up or Down functions (setting: 75, 76)

Setting 20 to 2F: External Fault
By using the External Fault function, the drive can be stopped when problems occur with external devices.

To use the external fault function, set one of the multi-function digital inputs to any value between 20 to 2F. The operator will
display EFO where O is the number of the terminal (terminal SO) to which the external fault signal is assigned.

For example, if an external fault signal is input to terminal S3, “EF3” will be displayed.
Select the value to be set in H1-OOO from a combination of any of the following three conditions:

« Signal input level from peripheral devices (N.O./N.C.)
 External fault detection method
» Operation after external fault detection

The following table shows the relationship between the conditions and the value set to H1-OO:

Terminal Status <7> Detection Method <2> Stopping Method
A Detected Alarm Onl
Setting N.O. N.C. [f(;lt";f:{:d during Run Ran}?atﬁt)Stop Coa(sftatlﬂt)Stop Fast-stop (fault) (continuey
only running)

20 O O O
21 O O O
22 (6) (0] O
23 (0] (6] (0]
24 (6) (0] (6]
25 (6] (0] (6]
26 O O (6]
27 (0] O (6)
28 O (0] (6]
29 O 0] (6]
2A O O (6]
2B O O (0]
2C O O O
2D O O O
2E O O O
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Terminal Status <7> Detection Method <2> Stopping Method
Setti Detected Alarm Only
eting N.O. N.C. L during Run Ramp to Stop| Coast to Stop Fast-stop (fault)| (continue
Detected il (fault) (fault) running)
2F O O (0]

<1> Determine the terminal status for each fault, i.e., whether the terminal is normally open or normally closed.
<2> Determine whether detection for each fault should be enabled only during run or always detected.

Setting 30: PID Integral Reset

By configuring one of the digital inputs as an Integral Reset Input, (H1-O10O = 30), the value of the integral component of PID
control can be reset to 0 whenever the configured input is closed. The integral component of PID control will be held at 0 as
long as the configured digital input is held closed. Refer to PID Block Diagram on page 124 for details.

Setting 31: PID Integral Hold

By configuring a digital input for Integral Hold (H1-000 = 31), the value of the integral component of the PID control is locked
as long as the input is active. The PID controller resumes integral operation from the hold value as soon as the integral hold
input is released. Refer to PID Block Diagram on page 124 for details.

Setting 32: Multi-Step Speed 4

Used to select the Multi-Step Speeds d1-09 to d1-16 in combination with the Multi-Step Speed inputs 1, 2 and 3. Refer to
d1-01 to d1-17: Frequency Reference 1 to 16 and Jog Reference on page 144 for details.

Setting 34: PID SFS Cancel

A digital input configured as a PID SFS Cancel input (H1-000 = 34) can be used to enable or disable the PID soft starter and
thereby canceling the Accel/Decel time b5-17. Refer to PID Block Diagram on page 124 for details.

Function 35: PID Input Level Selection

An input programmed for this function can be used to switch the sign of the PID input. Refer to PID Block Diagram on page
124 for more information on this function.

Setting 40/41: Forward Run/Reverse Run Command for 2-Wire Sequence

Sets the drive for 2-Wire sequence.

When the input set to 40 is closed, the drive operates in the forward direction. When the input set for 41 is closed, the drive
will operate in reverse. Closing both inputs at the same time will result in an external fault.

Note: 1. This function can not be used simultaneously with settings 42 and 43.
2. These functions are assigned to the terminals S1 and S2 when the drive is initialized for 2-Wire sequence.

Drive

Forward Run

S1

Reverse Run

S2

SC Digital Input Common

Figure 5.50 Example Wiring Diagram for 2-Wire Sequence

Setting 42/43: Run and Direction Command for 2-Wire Sequence 2
Sets the drive for 2-Wire sequence 2.

When the input programmed for 42 is closed, the drive will operate in the selected direction. When the input opens, the drive
will stop. The input programmed for 43 selects the direction. If it is open, forward direction is selected; if it is closed, reverse
direction is selected.

Note: This function can not be used simultaneously with settings 40 and 41.

Setting 44/45/46: Offset Frequency 1/2/3 Addition

These inputs can be used to add offset frequencies d7-01, d7-02, and d7-03 to the frequency reference. Refer to d7-01 to
d7-03: Offset Frequency I to 3 on page 151 for details.
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Setting 60: DC Injection Braking

When a DC Injection Braking command is input while the drive is stopped, DC Injection Braking operation is activated. When
a Run command or a Jog command is input, DC Injection Braking is released. Refer to b2: DC Injection Braking on page
115 for details on setting up the DC braking function.

The diagram below illustrates the DC Injection Braking function.

DC Injection braking ~ OFF ON OFF
command

FWD Run command OFF ON OFF

DC Injection

DC Injection braking
braking DC Injection Braking
Start Frequency l
T -
Output frequency (b2-01) T

Figure 5.51 DC Injection Braking Input Timing Diagram

Setting 61/62: Speed Search 1/2

These input functions can be used to enable Speed Search even if parameter b3-01 = 0 (no Speed Search at start. Refer to
Activation of Speed Search on page 119 for details on how to use the input signals.

When the Speed Search method is set for Current Detection (b3-24 = 0), and the input terminal set for Speed Search 1 (H1-
OO =61) is enabled, Speed Search will begin looking for the motor speed from the maximum output frequency. If the Speed
Search 2 input (H1-OO = 62) is enabled, Speed Search starts looking for the motor speed starting at the frequency reference.
Refer to b3: Speed Search on page 116 for more information about Speed Search.

Note: Operator error oPE03 will result if both Speed Search 1 and Speed Search 2 are set to the input terminals at the same time.

Setting 65/66: KEB Ride-Thru 1 (N.C.)/2 (N.O.)
A digital input programmed for this function can be used to activate the KEB 1 function and detect power supply return.

Description Digital Inputs
Setting 65 (N.C.) Setting 66 (N.O.)
KEB 1 deceleration Open Closed
Normal operation Closed Open

Refer to Kinetic Energy Backup (KEB) Function on page 202 for details on how to use these input settings.

Setting 67: Communication Test Mode

The drive has a built-in function for self-diagnosing the serial communications operation. The test involves wiring the send
and receive terminals of the RS-485/422 port together. The drive transmits data and then confirms the communications are
received normally. Refer to Self-Diagnostics on page 397 for details on how to use this function.

Setting 68: High Slip Braking

Closing an input programmed for this function triggers High Slip Braking. Once HSB is started, the drive has to completely
stop and the HSB input has to be removed before a restart can be performed. Refer to n3: High Slip Braking (HSB)/
Overexcitation Deceleration on page 222 for details on High Slip Braking.

Setting 6A: Drive Enable

A digital input configured as a Drive Enable input (H1-OO = 6A) will prevent the drive from executing a Run command until
the input is closed. When the Drive Enable input is open, the digital operator will display “dnE” to indicate that the drive is
disabled.

If a Run command is closed prior to the Drive Enable input being closed, then the drive will not run until the Run command
is cycled. If the Drive Enable input is opened while the drive is running, the drive will stop using the method set by parameter
b1-03 (Refer to b1-03: Stopping Method Selection on page 111 for details).
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Setting 75/76: Up/Down 2

The Up/Down 2 function can be used to add a bias to the frequency reference. The input programmed for 75 will increase the
bias and the input programmed for 76 will decrease it. Table 5.26 explains how the Up/Down 2 function works depending on
the frequency reference source and parameters d4-01, d5-03 and d4-05. Refer to d4: Frequency Hold and Up/Down 2
Function on page 146 for detailed explanations of these and other Up/Down 2 related parameters.

Note:

1. The Up 2 and Down 2 functions must be set as a pair.

2. When using the Up/Down 2 function, set appropriate bias limit values in parameters d4-08 and d4-09.
Table 5.26 Up/Down 2 Operations

Condition | FI2%-Ref- | 44.03 | da-05 | d4-01 Operation Frequency Saved
1 0 * Accelerates (increases the bias) while the Up 2 |Not saved
function is closed
* Decelerates (decreases the bias) while Down 2 is
closed ] If the bias and frequency reference are
2 0 ! * Holds output frequency (holds the.blas) when no constant for 5 s, the bias is added to the
Multi-St Up 2 or Down 2 input or both active. active frequency reference and reset
ulti-step + Resets the bias when the reference changes afterwards.
Speed 0 * Operates with the frequency reference in all
Reference other situations.
* Accelerates (increases the bias) while the Up 2
function is closed,
3 1 -- * Decelerates (decreases the bias) while Down 2 is|Not saved
closed.
+ Otherwise operates at the frequency reference
4 0 * When the Up 2 is enabled, drive accelerates up [Not saved
to the frequency reference plus d4-03 (bias is
increased for d4-03).
¢ When Down 2 is enabled, drive decelerates down
Multi-Step Value to the frequency reference minus d4-03 (bias is |If the bias and frequency reference are
5 Speed otherthan|  -- 1 decreased for d4-03). . constant for 5 s, the bias is added to the
Reference 0 * Holds output frequency (holds the bias) when no|active frequency reference and reset
Up 2 or Down 2 input or both active. afterwards.
* Resets the bias when the reference changes
* Operates with the frequency reference in all
other situations.
6 0 * Accelerates (increases the bias) while the Up 2 [Not saved
function is closed
* Decelerates (decreases the bias) while Down 2 is
Other (analog . Ic_%glsg;i output frequency (holds the bias) when no Ifthe bias is constant for 5 s, it is saved
7 commurtllcatlo 0 0 1 Up 2 or Down 2 input or both active. to parameter d4-06. The frequency
ns, etc.) + When during accel/decel. the frequency reference cannot be overwritten, so
reference changes for more than d4-07, bias only the bias is saved.
value is held until the output frequency meets the
reference (speed agree).
* Accelerates (increases the bias) while the Up 2
function is closed,
8 0 1 -- * Decelerates (decreases the bias) while Down 2 is|Not saved
closed.
» Otherwise operates at the frequency reference
9 0 * When the Up 2 is enabled, drive accelerates up |Not saved
Other (analog to the frequency reference plus d4-03 (increases
communicatio the bias for d4-03).
ns, etc.) Value * When Down 2 is enabled, drive decelerates down Ifthe bias i for5s.iti d
otherthan| - to the frequency reference minus d4-03 h the 1astls cg;ls(t)%ntTﬁr fs, 1t1s save
10 0 1 (decreases the bias for d4-03). 0 parameter d2-U6. Lhe frequency
« When during accel/decel the frequency reference|feference cannot be overwritten, so
changes for more then d4-07, bias value is held only the bias is saved.
until the output frequency meets the reference
(speed agree).

Setting 7A/7B: KEB Ride-Thru 2 (N.C./N.O.)
A digital input programmed for this function can be used to activate the KEB 2 function and detect power supply return.

Description

Digital Inputs

Setting 7A (N.C.)

Setting 7B (N.O.)

KEB 2 deceleration

Open

Closed
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Digital Inputs
Setting 7A (N.C.) Setting 7B (N.O.)
Normal operation Closed Open

Description

Refer to Kinetic Energy Backup (KEB) Function on page 202 for details on how to use these input settings.

Setting 7C/7D: Short Circuit Braking (N.O./N.C.) (PM OLYV only)

An input programmed for this function can be used to activate Short Circuit Braking in Open Loop Vector Control for PM
motors. By linking all three phases of a PM motor it creates a braking torque in a rotating motor and can be used to stop a
rotating motor or prevent a motor from coasting by external forces (like windmill effect in fan applications etc.).

Description Digital Inputs
Setting 7C (N.O.) Setting 7D (N.C.)
Normal operation Open Closed
Short-Circuit Braking Closed Open

Setting 7E: Forward Reverse Detection (V/f Control with Simple PG Feedback)

When a digital input is programmed for this function, the input determines the direction of the speed feedback signal for V/f
Control with PG feedback. If the input is open, the speed feedback signal is considered to be forward, if the input is closed, it
is considered to be in reverse. Refer to C5: Automatic Speed Regulator (ASR) on page 138 for details.

Setting 90 to 96: DriveWorksEZ Digital Input 1 to 7

These settings are for digital inputs functions used in DriveWorksEZ. Normally there is no need to change or apply these
settings.

Setting 9F: DriveWorksEZ Function Disable

This function is used to enable or disable a DriveWorksEZ program in the drive. An input programmed for this function is
effective only if A1-07 =2.

Status Description
Open DriveWorksEZ enabled
Closed DriveWorksEZ disabled

€ H2: Multi-Function Output
B H2-01 to H2-03: Terminal MA/MB/MC, P1/PC and P2/PC Function Selection

The drive has three multi-function output terminals. Set parameters H2-01 to H2-03 between 0 and 192 to assign functions to
these terminals. Default values are listed in the following table.

No. Parameter Name Setting Range Default
H2-01 Terminal MA, MB and MC Function Selection (relay) 0to 192 E: Fault
H2-02 Terminal P1 Function Selection (open-collector) 0to 192 0: During Run
H2-03 Terminal P2 Function Selection (open-collector) 0to 192 2: Speed Agree 1

Note: If not using an input terminal or if using it in the through-mode, be sure to set that terminal to “F”.

Table 5.27 Multi-Function Output Terminal Settings

Setting Function Page Setting Function Page
0 During Run 181 19 Torque Detection 2 (N.C.) 184
1 Zero Speed 181 1A During Reverse Operation 186
2 Speed Agree 1 181 1B During Baseblock (N.C.) 187
3 User Set Speed Agree 1 182 1C Motor 2 Selection 187
4 Frequency Detection 1 182 1E Restart Enabled 187
5 Frequency Detection 2 183 1F Motor Overload Alarm (oL1) 187
6 Drive Ready 183 20 Drive Overheat Pre alarm (oH) 187
7 DC Bus Undervoltage 183 22 Mechanical Weakening 187
8 During Baseblock (N.O.) 184 30 During Torque Limit 187
9 Frequency Reference Source 184 37 During Frequency Output 187
A Run Command Source 184 38 Drive Enable 188
B Torque Detection 1 (N.O.) 184 39 Watt Hour Pulse Output 188
C Frequency Reference Loss 184 3C LOCAL/REMOTE Status 188
D Braking Resistor Fault 184 3D During Speed Search 188
E Fault 184 3E PID Feedback Low 188
F Not used/Through Mode 184 3F PID Feedback High 188
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Setting Function Page Setting Function Page

10 Alarm 184 4A During KEB Operation 188
11 Reset Command Active 185 4B During Short-Circuit Braking 188
12 Timer Output 185 4C During Fast-stop 188
13 Speed Agree 2 185 4D oH Pre-Alarm Time Limit 188
14 User Set Speed Agree 2 185 90 DriveWorksEZ Digital Output 1

15 Frequency Detection 3 186 91 DriveWorksEZ Digital Output 2 188
16 Frequency Detection 4 186 92 DriveWorksEZ Digital Output 3

17 Torque Detection 1 (N.C.) H2 Parameter Functions Reversed Output Switchin,

18 Torque Detection 2 (N.O.) 184 10010192 1,60 0 92 b N

Setting 0: During Run
Output closes when the drive is outputting a voltage.

Status Description
Open Drive is stopped.
Closed A Run command is input or the drive is during deceleration or during DC injection.
Run command—Q9FF| ON
Baseblock _ OFF ON
command
Output
frequency
During Run OFF| ON

Figure 5.52 During Run Time Chart

Setting 1: Zero Speed
Terminal closes whenever the output frequency falls below the minimum output frequency set to E1-09.

Status Description
Open Output frequency is above the minimum output frequency set to E1-09
Closed Output frequency is less than the minimum output frequency set to E1-09
Output frequency
or
motor speed E1-09 (Max. Output Frequency)
OFF
Zero Speed ON

Figure 5.53 Zero-Speed Time Chart

Setting 2: Speed Agree 1 (fo¢f,ut Agree 1)

Closes whenever the actual output frequency is within the Speed Agree Width (LL4-02) of the current frequency reference
regardless of the direction.

Status Description
Open Output frequency does not match the frequency reference while the drive is running.
Closed Output frequency is within the range of frequency reference + L.4-02.

Note: Detection works in both directions, forward and reverse.
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Frequency
reference

Output
frequency

Speed agree 1

Figure 5.54 Speed Agree 1 Time Chart

Refer to L4-01/02: Speed Agreement Detection Level and Detection Width on page 210 for details on setting the detection
width.

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

Closes whenever the actual output frequency and the frequency reference are within the Speed Agree Width (L4-02) of the
programmed Speed Agree Level (L4-01).

Status Description
Open Output frequency or frequency reference are outside the range of L4-01 + L4-02.
Closed Output frequency and the frequency reference are both with in the range of L4-01 + L4-02.

Note: The detection works in both forward and reverse. The value of L4-01 will be used as the detection level for both directions.

Output
frequency \
Frequency AN Lot Output
reference T A X \+ +/- L4-02 frequency
! 1
b
I ) S L
| ' : ~— 1 4-01
| , Frequency ' N 2y + -
X ! reference ' ; +/- L4-02
UserSet  orr [on off_[oN

Speed Agree 1

Figure 5.55 User Set Speed Agree 1 Time Chart

Refer to L4-01/02: Speed Agreement Detection Level and Detection Width on page 210 for details on setting the detection
width.

Setting 4: Frequency Detection 1

Output is closed as long as the output frequency is below the detection level set in L4-01 plus the hysteresis set in L4-02. It
closes when the output frequency falls below L4-01.

Status Description
Open Output frequency exceeded L4-01 + L4-02.
Closed Output frequency is below L4-01 or has not exceeded 1L4-01 + [.4-02.

Note: The detection works in both forward and reverse. The value of L4-01 will be used as the detection level for both directions.
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Output
frequency

Frequency —| i
detection 1 ON OFF | |

Figure 5.56 Frequency Detection 1 Time Chart

Refer to L4-01/02: Speed Agreement Detection Level and Detection Width on page 210 for details on setting the detection

width.

Setting 5: Frequency Detection 2

Output closes whenever the output frequency is equal to or above the detection level set in L4-01. The output opens when the
output frequency falls below L4-01 minus the hysteresis set in L4-02.

Status Description
Open Output frequency is below L4-01 minus L4-02 or has not exceeded L4-01.
Closed Output frequency exceeded L4-01.

Note: The detection works in both forward and reverse. The value of L4-01 will be used as the detection level for both directions.

Output

frequency  / \ i L4-02

Frequency i—| |—|
Detection 2 OFF ON

N

i =— L4-01

'L4-02

Figure 5.57 Frequency Detection 2 Time Chart

Refer to L4-01/02: Speed Agreement Detection Level and Detection Width on page 210 for details on setting the detection

width.

Setting 6: Drive Ready
Output closes whenever the drive is ready to operate the motor.

Status Description
Open During power up, initialization, fault or in Programming Mode (while b1-08 = 0 or 2).
Closed Drive is ready for operation.

Refer to b1-08: Run Command Selection while in Programming Mode on page 114 for details on the setting of b1-08.

Setting 7: DC Bus Undervoltage

Output closes whenever the DC bus voltage or control circuit power supply drops below the trip level. The undervoltage trip
level is determined by L2-05. A fault in the DC bus charge circuit will also cause the DC Bus Undervoltage output to close.

Status

Description

Open

DC bus voltage is above the level set to L2-05
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Status Description
Closed DC bus voltage has fallen below the trip level set to L2-05.

Setting 8: During Baseblock (N.O.)

Output closes to indicate that the drive is in a baseblock state. While Baseblock is executed, output transistors are not switched
and no voltage will be output.

Status Description
Open Drive is not in a baseblock state.
Closed Baseblock is being executed.

Setting 9: Frequency Reference Source
A digital output programmed for this function shows the frequency reference source that is currently selected.

Status Description
Open Frequency reference is provided from External Reference 1 (b1-01) or 2 (b1-15)
Closed Frequency reference is being sourced from the digital operator.

Setting A: Run Command Source
A digital output programmed for this function shows the Run command source that is currently selected.

Status Description
Open Run command is provided from External Reference 1 (b1-02) or 2 (b1-16)
Closed Run command is being sourced from the digital operator.

Setting B/17/18/19: Torque Detection 1 (N.O./N.C.) and Torque Detection 2 (N.O./N.C.)
These digital output functions can be used to signal an overtorque or undertorque situation to an external device.

Set up the torque detection and select the output function from the table below. Refer to L6: Torque Detection on page
213 for details.

Setting Status Description

Torque Detection 1 (N.O.):

B Closed Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in
parameter L6-02 for longer than the time specified in parameter L6-03.

Torque Detection 1 (N.C.):

17 Open Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in
parameter L6-02 for longer than the time specified in parameter L6-03.

Torque Detection 2 (N.O.):

18 Closed Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in
parameter L6-05 for longer than the time specified in parameter L6-06.

Torque Detection 2 (N.C.):

19 Open Output current/torque exceeds (overtorque detection) or is below (undertorque detection) the torque value set in
parameter L6-05 for longer than the time specified in parameter L6-06.

Setting C: Frequency Reference Loss

An output set for this function will be closed if frequency reference loss is detected. Refer to L4-05: Frequency Reference
Loss Detection Selection on page 210 for details.

Setting D: Dynamic Braking Resistor Overheat

An output programmed for this function will close when the dynamic braking resistor (DB) overheats or the braking transistor
is in a fault condition.

Setting E: Fault
The Fault configured digital output will close whenever the drive experiences a fault (this excludes faults CPF00 and CPFO1).

Setting F: Not Used
Use this setting when the terminal is not used or when using the terminal as a throughput.

When set to “F”, the output is not set by any drive function but it can be switched by a PLC via a communication option or
MEMOBUS/Modbus communications (through mode).

Setting 10: Minor Fault
Output closes when a minor fault condition is present.
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Setting 11: Reset Command Active

Output closes whenever there is an attempt to reset a fault situation from the control circuit terminals, via serial
communications, or using a communications option card.

Setting 12: Timer Output

This setting configures a digital output terminal as output for the timer function. Refer to b4: Delay Timers on page 121 for
details.

Setting 13: Speed Agree 2 (fs /T,y Agree 2)

Closes whenever the actual output frequency is within the Speed Agree Width (L4-04) of the current frequency reference
regardless of the direction.

Status Description
Open Output frequency does not match the frequency reference while the drive is running
Closed Output frequency is within the range of frequency reference + L.4-04

Note: The detection works in both forward and reverse.

Frequency
reference

Output
frequency

Speed Agree 2 OFF ON

Figure 5.58 Speed Agree 2 Time Chart

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 210 for details on setting the
detection width.

Setting 14: User Set Speed Agree 2 (fif /fset Agree 2)

Closes whenever the actual output frequency and the frequency reference are within the Speed Agree Width (L4-04) of the
programmed Speed Agree Level (L4-03). As the detection level L4-03 is a signed value, detection works in the specified
direction only.

Status Description
Open Output frequency or frequency reference are outside the range of L4-03 + L4-04
Closed Output frequency and the frequency reference are both with in the range of L4-03 + L4-04
Output
frequency +
Frequency N 408 Output
reference —— / : \* +/- L4-04 frequency
! 1
b
! 1
I N
X ! Frequency
! I reference L\
1
User Set

Speed Agree 2 OFF | ON

Figure 5.59 User Set Speed Agree 2 Example with Positive L3-04 Value

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 210 for details on setting the
detection width.
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Setting 15: Frequency Detection 3

Output is closed as long as the output frequency is below the detection level set in L4-03 plus the hysteresis set in L4-04. It
closes when the output frequency falls below L.4-03. As the detection level L4-03 is a signed value, the detection works in the
specified direction only.

Status Description
Open Output frequency exceeded L4-03 plus L4-04.
Closed Output frequency is below L4-03 or has not exceeded L4-03 plus L4-04 yet.

Output
frequency

Frequency
detection 3 ON OFF |

Figure 5.60 Frequency Detection 3 Example with Positive L3-04 Value

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 210 for details on setting the
detection width.

Setting 16: Frequency Detection 4

Output closes whenever the output frequency is equal to or above the detection level set in L4-03. The output opens when the
output frequency falls below L4-03 minus the hysteresis set in L4-04. As the detection level L4-03 is a signed value, the
detection works in the specified direction only.

Status Description
Open Output frequency is below L4-03 minus L4-04 or has not exceeded L4-03 yet.
Closed Output frequency exceeded L.4-03.

Output

frequency  / \ ¢ L4-04
-— L4-03

Frequency

Detection 4 OFF ON

Figure 5.61 Frequency Detection 4 Example with Positive L3-04 Value

Refer to L4-03/04: Speed Agreement Detection Level and Detection Width (+/-) on page 210 for details on setting the
detection width.

Setting 1A: During Reverse
The During Reverse digital output will close whenever the drive is turning the motor in the reverse direction.

Status Description
Open Motor is driven in the forward direction or stopped.
Closed Motor is driven in reverse.
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Output frequency

FWD Run command

REV Run command

During Reverse

Figure 5.62 Reverse Direction Output Example Time Chart

Setting 1B: During Baseblock (N.C.)
Output opens to indicate that the drive is in a baseblock state. While Baseblock is executed, output transistors are not switched

and no voltage is output.

OFF

ON

Status Description
Open Baseblock is being executed.
Closed Drive is not in a baseblock state.

Setting 1C: Motor 2 Selected
This output function shows the motor 1/2 selection status. Refer to Setting 16: Motor 2 Selection on page 175 for details on

switching motors.

Status Description
Open Motor 1 is selected.
Closed Motor 2 is selected.

Setting 1E: Restart Enabled

The Restart Enabled output will be closed once the fault restart function becomes active and will remain closed until a successful
restart is accomplished or the number of Auto Restart attempts as specified by L5-01 is reached. Refer to L5: Fault Restart

on page 212 for details on automatic fault restart.

Setting 1F: Motor Overload Alarm oL1

An output programmed for this function will be closed when the motor overload level estimated by the oL1 fault detection
exceeds 90% of the oL1 detection level. Refer to L1-01: Motor Overload Protection Function Selection on page 197 for

details.

Setting 20: Drive Overheat Pre-alarm (oH)

Output closes whenever the drive heatsink temperature reaches the level specified by parameter L8-02. Refer to L8-02:
Overheat Alarm Level on page 216 for details on drive overheat detection.

Setting 22: Mechanical Weakening Detection

Output closes when mechanical weakening is detected. Refer to Mechanical Weakening Detection on page 215 for details.

Setting 30: During Torque Limit
Output closes when the motor is operating at the torque limit specified by the L7-000 parameters or an analog input. This
setting is only valid when using Open Loop Vector Control (A1-02 = 2). Refer to L7-01/02/03/04: Torque Limits on page

216 for details.

Setting 37: During Frequency Output

Output closes when the drive is outputting a frequency.

Status Description
Open Drive is stopped or one of the following functions is being performed: baseblock, DC Injection Braking, Short-Circuit Braking.
Closed Drive is outputting frequency.
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run command OFF | ON
baseblock OFF ON
command
output
frequency
during run OFF ] ON
during frequency _OFF ON
output

Figure 5.63 During Frequency Output Time Chart

Setting 38: Drive Enabled

A Drive Enable digital output will reflect the status of a digital input configured as a Drive Enable input (H1-OO = 6A). If
the Drive Enable digital input is closed then the Drive Enabled digital output will also close.

Setting 39: Watt Hour Pulse Output
Outputs a pulse to indicate the watt hours. Refer to H2-06: Watt Hour Qutput Unit Selection on page 189 for details.

Setting 3C: LOCAL/REMOTE Status
Output terminal closes while the drive is set for LOCAL and opens when in REMOTE.

Status Description
Open REMOTE: The selected external reference (b1-01/02 or b1-15/16) is used as frequency reference and Run command source
Closed LOCAL: The digital operator is used as frequency reference and Run command source

Setting 3D: During Speed Search

Output terminal closes while Speed Search is being performed. Refer to b3: Speed Search on page 116 for details on the
Speed Search function.

Setting 3E: PID Feedback Low

Output terminal closes when a PID feedback loss is detected. The feedback is considered to be lost if it falls below the level
set to b5-13 for longer than the time set to b5-14. Refer to PID Feedback Loss Detection on page 126 for details.

Setting 3F: PID Feedback High

Output terminal closes when a PID feedback loss is detected. The feedback is considered to be lost if it rises beyond the level
set to b5-36 for longer than the time set to b5-37. Refer to PID Feedback Loss Detection on page 126 for details.

Setting 4A: During KEB Operation

Output terminal closes while KEB is being performed. Refer to Kinetic Energy Backup (KEB) Function on page 202 for a
KEB function description.

Setting 4B: During Short Circuit Braking

Closes the output terminal while Short Circuit Braking is being executed.

Setting 4C: During Fast-stop
Output terminal closes when a Fast-stop is being executed. CI1-09: Fast-stop Time for details.

Setting 4D: oH Pre-Alarm Time Limit

Output terminal closes when the drive is reducing the speed due to a drive overheat alarm (L8-03 = 4) and the overheat alarm
has not disappeared after ten frequency reduction operation cycles. Refer to L8-03: Overheat Pre-Alarm Operation
Selection on page 217 for details.

Setting 90 to 92: DriveWorksEZ Digital Output 1 to 3

These settings are for digital output functions used in DriveWorksEZ. Normally there is no need to change or apply these
settings.
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Setting 100 to 192 : Reverse Switching for Functions 0 to 92

These settings reverse the switching status of the specified function. Set as 10, where the last two digits specify the setting
number of the function to be reversed.

Examples:

* To reverse the output for “8: During Baseblock”, set “108”.
* To reverse the output for “4A: During KEB” set “14A” .

B H2-06: Watt Hour Output Unit Selection

When one of the multi-function terminals is set to output the number of watt hours (H2-01/02/03 = 39), parameter H2-06
determines the units for the output signal.

The output is intended to drive a watt hour meter or a PLC input by a 200 ms pulse signal. A pulse is output according to the
kWh unit selected in H2-06.

No. Parameter Name Setting Range Default

0: 0.1 kWh units
1: 1 kWh units
H2-06 Watt Hour Output Unit Selection 2: 10 kWh units 0
3: 100 kWh units
4: 1000 kWh units

€ H3: Multi-Function Analog Input Terminals

The drive is equipped with 2 multi-function analog input terminals, A1 and A2. The user can assign functions to these terminals
by setting parameters H3-02 and H3-10 between 0 and 31.

B H3-01: Terminal A1 Signal Level Selection

Selects the input signal level for analog input Al.

No. Name Setting Range Default
H3-01 Terminal A1 Signal Level Selection Oto1 0

Setting 0: 0 to 10 Vdc with Limit
The input level is 0 to 10 Vdc. Negative input values will be limited to 0.

Example: Terminal A1 is set to supply the frequency reference, and the bias (H3-04) is set to -100%. The frequency reference
can be set from 0 to 100% with an analog input of 5 to 10 V. The frequency reference will be zero when the analog input is
between 0 and 5 V.

100% [=========meccencmncnnan- d
Analog input
value
0 10V
Analog input
voltage
-100% | Negative input is limited to 0

Figure 5.64 Analog Input with Limit (Bias Setting -100%)

Setting 1: 0 to 10 Vdc without Limit
The input level is 0 to 10 Vdc. Negative input values will be accepted.

Example: Terminal Al is set to supply the frequency reference, and the bias (H3-04) is set to -100%. The frequency reference
can be set from 0 to 100% with an analog input of 5 to 10 V. With an input of 0 to 5 V, the frequency reference can be set
from -100% to 0%. The drive reverses the motor rotation with negative input.
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100% [=======mmmmmmmmmcamanns "
Analog input :
value H
ov 10V
Analog input
voltage
-100%

Figure 5.65 Analog Input without Limit (Bias Setting -100%)

B H3-02: Terminal A1 Function Selection
Determines the function assigned to analog input terminal A1l. Refer to Multi-Function Analog Input Terminal Settings on

page 192 for a list of functions and descriptions.
No. Name Setting Range Default
H3-02 Terminal A1 Function Selection 0to 31 0

Note: If not using an input terminal or if using it in the through-mode, be sure to set that terminal to “F”’.

W H3-03/H3-04: Terminal A1 Gain/Bias Setting
Parameter H3-03 sets the level of the selected input value that is equal to 10 Vdc input at terminal A1l (Gain).

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

Both can be used to adjust the analog input A1 characteristics.

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

Default Settings
Using the factory default settings for the analog input’s function, gain, and bias, the 0 to 10 Vdc signal at the analog input will

yield a 0 to 100% frequency reference span.
Gain=100% | :

Frequency
reference

\

Bias = 0 % :
oV 10V

Figure 5.66 Analog Input A1 Default Characteristics

Setting Examples

* Gain H3-03 = 200%, A1 as frequency reference input:
An input 10 Vdc will be equivalent to a 200% frequency reference and 5 Vdc will be equivalent to a 100% frequency

reference. Since the drive output is limited by the maximum frequency parameter (E1-04), the frequency reference will be

equal to E1-04 above 5 Vdc.
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A
Gain =200 %

Frequecny
reference

100 %
E1-04

Bias =0 %

oV 5V 10V

Figure 5.67 Frequency Reference Setting by Analog Input with Increased Gain

* Bias H3-04 = -25%, A1 as frequency reference input
An input of 0 Vdc will be equivalent to a -25% frequency reference.
When parameter H3-01 = 0 the minimum frequency reference is 0% between 0 and 2.5 Vdc input. An analog input of 2.5
to 10 Vdc will now be the same as 0 to 100% of the frequency reference span.

When parameter H3-01 = 1, the motor will rotate in reverse between 0 and 2.5 Vdc input.

Gain=100% T

Frequency
reference

Bias = -25% |

H3-01 =1

Figure 5.68 Frequency Reference Setting by Analog Input with Negative Bias

* Gain = 0%, Bias = 100%, A1 as frequency reference input
This setting leads to an inverse-acting frequency reference. The minimum analog input level (0 Vdc) will produce a 100%

frequency reference and the maximum analog input level (10 Vdc) will produce a 0% frequency reference.
Bias =100 % &

Frequency
reference

\

Gain=0%

oV 10V
Figure 5.69 Frequency Reference Setting by Analog Input with Inverse Gain and Bias Settings

B H3-09: Terminal A2 Signal Level Selection

Selects the input signal level for analog input A2. Be sure to also set DIP switch S1 on the terminal board accordingly for a
voltage input or current input.

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

Setting 0: 0 to 10 Vdc with Lower Limit
The input level is 0 to 10 Vdc. Negative input values will be limited to 0. Refer to the explanation of H3-01, Setting 0. Refer
to Setting 0: 0 to 10 Vdc with Limit on page 189
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Setting 1: 0 to 10 Vdc without Lower Limit

The input level is 0 to 10 Vdc. Negative input values will be accepted. Refer to the explanation of H3-01, Setting 1. Refer to
Setting 1: 0 to 10 Vdc without Limit on page 189

Setting 2: 4 to 20 mA Current Input
The input level is 4 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0 (like setting 0).

Setting 3: 0 to 20 mA Current Input
The input level is 0 to 20 mA. Negative input values by negative bias or gain settings will be limited to 0 (like setting 0).
B H3-10: Terminal A2 Function Selection

Determines the function assigned to analog input terminal A2. Refer to Multi-Function Analog Input Terminal Settings on
page 192 for a list of functions and descriptions.

No. Name Setting Range Default
H3-10 Terminal A2 Function Selection 0to 31 0
B H3-11/H3-12: Terminal A2 Gain/Bias Setting
Parameter H3-11 sets the level of the selected input value that is equal to 10 Vdc/20 mA input at terminal A2 (Gain).
Parameter H3-12 sets the level of the selected input value that is equal to 0 Vdc/4 mA/0 mA input at terminal A2.

Both can be used to adjust the analog input A2 characteristics. The setting works in the same way as parameters H3-03/04 for
analog input Al.

No. Name Setting Range Default
H3-11 Terminal A2 Gain Setting -999.9 10 999.9% 100.0%
H3-12 Terminal A2 Bias Setting -999.9 t0 999.9% 0.0%

B H3-13: Analog Input Filter Time Constant
Parameter H3-13 sets the time constant for a first order filter that will be applied to both analog inputs A1 and A2.

No. Name Setting Range Default
H3-13 Analog Input Filter Time Constant 0.00 t0 2.00 s 0.03 s

An analog input filter can be used to prevent erratic drive control when a “noisy” analog reference is used. The drive operation
becomes more stable the longer the time programmed, but it becomes less responsive to rapidly changing analog signals.

B Multi-Function Analog Input Terminal Settings

This section describes the various functions that can be assigned to terminal A1 and A2 by setting H3-02 and H3-10.

Note: The scaling of all input functions depends on the gain and bias settings for the analog inputs. Set these to appropriate values when selecting
and adjusting analog input functions.

Setting Function Page Setting Function Page
0 Frequency Bias 192 F Not used/Through Mode 193
1 Frequency Gain 192 10 Forward Torque Limit
2 Auxiliary Frequency Reference 193 11 Reverse Torque Limit 193
4 Output Voltage Bias 193 12 Regenerative Torque Limit
7 Overtorque/Undertorque Detection Level 193 15 General Torque Limit
B PID Feedback 193 16 Differential PID Feedback 193
C PID Set Point 193 30 DriveWorksEZ Analog Input 1 194
E Motor Temperature (PTC input) 193 31 DriveWorksEZ Analog Input 2

Setting 0: Frequency Bias
The input value of an analog input set to this function will be added to the analog frequency reference value. Use this setting
also when only one analog input is used to supply the frequency reference.

By default both analog inputs A1 and A2 are set for this function. Using both A1 and A2 at the same time increases the
frequency reference by the total of both inputs.

Example: If the analog frequency reference by analog input Al is 50% and a bias of 20% is applied by analog input A2, the
resulting frequency reference will be 70% of the maximum output frequency.

Setting 1: Frequency Gain
The input value of an analog input set to this function will be multiplied with the analog frequency reference value.
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Example: If the analog frequency reference from analog input A1 is 80% and a gain of 50% is applied from analog input A2,
the resulting frequency reference will be 40% of the maximum output frequency.

Setting 2: Auxiliary Reference

Sets the auxiliary frequency reference when Multi-Step Speed operation is selected. Refer to Multi-Step Speed Selection on
page 144 for details.

Setting 4: Voltage Bias

Voltage bias boosts the output voltage of the V/f curve as a percentage of the maximum output voltage (E1-05). Available
only when using V/f Control.

Setting 7: Overtorque/Undertorque Level

Overtorque level sets the overtorque/undertorque detection level using the analog input. This works with Torque Detection
Selection 1 (L6-01) and will take the place of the torque detection level set to L6-02. For general Open Loop Vector Control,
this function is based on 100% of the motor rated torque. For V/f Control and PM Open Loop Vector, this function is based
on 100% of the drive rated current. Refer to L6: Torque Detection on page 213 for details on torque detection.

Setting B: PID Feedback

An input set for this function supplies the PID feedback value. This setting requires PID operation to be enabled in b5-01.
Refer to PID Feedback Input Methods on page 123.

Setting C: PID Set Point

An input set for this function supplies the PID set point value. The frequency reference selected in parameter b1-01 no longer
becomes the PID set point. This setting requires PID operation to be enabled in b5-01. Refer to PID Setpoint Input
Methods on page 123.

Setting E: Motor Temperature

In addition to or in place of the o1 (motor overload) fault detection, it is possible to use a PTC (Positive Temperature
Coefficient) thermistor for motor insulation protection. Refer to Motor Protection Using a Positive Temperature Coefficient
(PTC) on page 199 for detailed explanations.

Setting F: Not Used

Any analog input that is not used should be set to F. When set to “F”, an input does not affect any drive function but the input
level can be read out by a PLC via a communication option or MEMOBUS/Modbus communications (through mode). This
way drive analog inputs can be used to read out external sensor values if there is a lack of PLC analog inputs.

Setting 10/11/12/15: Positive/Negative/Regenerative/General Torque Limit (OLV only)

These functions make it possible to limit the torque reference with an analog input. The limit can either be set as a general
value for all operation conditions (setting 15) or can be programmed separately for each operation condition (quadrants 1, 2,
3, and 4). Figure 5.70 shows which limit is applied in each quadrant. The lowest of the values will always be used as the limit.
The value is set as a percentage of the motor rated torque. Refer to L7: Torque Limit on page 216 for information how torque
limits work.

positive torque reference

REV run regenerative A FWD run motoring

10: Positive Torque Limit 10: Positive Torque Limit
12: Regenerative Torque Limit 15: Torque Limit

15: Torque Limit Parameter L7-01

Parameter L7-04
quadrant 2 | quadrant 1
| .

REV motor rotation P FWD motor rotation
quadrant 3 | quadrant 4

11: Negative Torque Limit

11: Negative Torque Limit 12: Regenerative Torque Limit
15: Torque Limit [— 15: Torque Limit

Parameter L7-03 Parameter L7-02

REV run motoring FWD run regenerative

negative torque reference
Figure 5.70 Analog Input Torque Limits

Setting 16: Differential PID Feedback

If an analog value is set for this function, the PID controller is set for differential feedback. The subtraction of the PID feedback
input value and the differential feedback input value builds the feedback value that is used to calculate the PID input. Refer
to PID Feedback Input Methods on page 123.
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Setting 30/31: DriveWorksEZ Analog Input 1/2

These settings are for analog output functions used in DriveWorksEZ. Normally there is no need to change or apply these
settings.

€ H4: Multi-Function Analog Output Terminals
These parameters assign a function to analog output terminal AM for monitoring a specific aspect of drive performance.

B H4-01: Multi-Function Analog Terminal AM Monitor Selection

Sets the desired drive monitor parameter UL-CI10] to output as an analog value via terminal AM. Refer to U: Monitors on
page 348 for a list of all monitors. The “Analog Output Level” columns indicates if a monitor can be applied for analog output.

Example: Enter “103” for U1-03.

No. Name Setting Range Default
H4-01 Multi-Function Analog 1 (Terminal AM Monitor Selection) 000 to 999 102

A setting of 031 or 000 applies no drive monitor to the analog output. With this setting the terminal AM output level can be
set by a PLC via a communication option or MEMOBUS/Modbus communications (through mode).

B H4-02/H4-03: Multi-Function Analog Output Terminal AM Gain/Bias

Parameter H4-02 sets the output voltage that is equal to 100% of the monitor value. Parameter H4-03 sets the output voltage
equal to 0% of the monitor value.

Both values are set as a percentage of 10 V. The minimum output voltage for terminal AM is 0 V, the maximum is 10 Vdc.
Figure 5.71 illustrates the function of the gain and bias settings.

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

E Bias 30%
. ' Gain 100%
10V fommmmaaams ; caim 150% W0V fommmmmm o e\
Terminal AM H Bias 0% 0 Terminal AM ;
output ' output '
voltage y Gain 100% voltage !
SV [f----f- -2 d Bias 0% ' Bias 0%
" Gain 50% sV T A4 Gain00%
\Bias 0% '
ov : ov '

0% 100% 0%

Monitor value Monitor value

Figure 5.71 Analog Output Gain/Bias Setting
When viewing the settings for H4-02, terminal AM will output a voltage that is equal to 100% of the monitor value (considering

the present setting). When viewing the settings for H4-03, terminal AM will output a voltage that is equal to 0% of the monitor
value.

4 H5: MEMOBUS/Modbus Serial Communication
Through the drives built in RS-422/485 port (terminals R+, R-, S+, S-), serial communication can be performed with
programmable logic controllers (PLCs) or similar devices using the MEMOBUS/Modbus protocol.

The H5-OO parameters are used to set up the drive for MEMOBUS/Modbus Communications. Refer to MEMOBUS/Modbus
Serial Communication on page 376 for detailed descriptions of the H5-[1[J parameters.

€ H6: Pulse Train Input/Output

A one track pulse train signal with a maximum frequency of 32 kHz can be input to the drive at terminal RP. This pulse train
signal can be used as the frequency reference, for PID functions, or as the speed feedback signal in V/f Control.

The pulse output monitor terminal MP, which can be used in sinking or sourcing mode, can output drive monitors values as
a pulse train signal with a maximum frequency of 32 kHz.

Use parameters H6-CIO to scale and set up the function for the pulse input terminal RP and pulse output terminal MP.
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B H6-01: Pulse Train Input Terminal RP Function Selection

Selects the function of pulse train input terminal RP.

No. Name Setting Range Default
H6-01 Pulse Train Input Terminal RP Function Selection 0to4 0

Setting 0: Frequency Reference

If the pulse input is set for this function and the frequency reference source is set to pulse input (b1-01/15 = 4), the drive reads
the frequency value from terminal RP.

Setting 1: PID Feedback Value

Using this setting, the feedback value for PID control can be supplied as a pulse signal at terminal RP. Refer to b5: PID
Control on page 122 for details on PID control.

Setting 2: PID Setpoint Value

Using this setting, the setpoint value for PID control can be supplied as a pulse signal at terminal RP. Refer to b5: PID
Control on page 122 for details on PID control.

Setting 3: Speed Feedback for V/f Control (V/f Control only, Motor 1 only)

This setting enables simple speed feedback for V/f Control. A pulse signal can be used to input the motor speed to the drive
and thereby improve the speed control accuracy. Note that this speed feedback can only be a one track signal that can not be
used for direction detection. The drive needs a separate motor rotation direction signal. Refer to C5: Automatic Speed
Regulator (ASR) on page 138 for details on using Simple V/f Control with Speed Feedback.

Bl H6-02: Pulse Train Input Terminal RP Scaling

The pulse train input scaling parameter sets the terminal RP input frequency that is equal to 100% of the signal selected as the
input value in parameter H6-01.

No. Name Setting Range Default
H6-02 Pulse Train Input Scaling 1000 to 32000 Hz 1440 Hz

B H6-03: Pulse Train Input Terminal RP Gain

Sets the level of the value selected in H6-01 when a pulse train signal with the frequency set in H6-02 is input to terminal RP.

No. Name Setting Range Default
H6-03 Pulse Train Input Gain 0.0 to 1000.0% 100.0%

Bl H6-04: Pulse Train Input Terminal RP Bias

Sets the level of the value selected in H6-01 when a 0 Hz signal is input to terminal RP.

No. Name Setting Range Default
H6-04 Pulse Train Input Bias -100.0 to 100.0% 0.0%

Bl H6-05: Pulse Train Input Terminal RP Filter Time

Sets the pulse train input filter time constant in seconds.

No. Name Setting Range Default
H6-05 Pulse Train Input Filter Time 0.00t0 2.00 s 0.10 s

Bl H6-06: Pulse Train Output Terminal MP Monitor Selection

Selects the pulse train monitor output terminal MP function. The set value 0O is equal to the numerals in UO-O00 of the
selected monitor. Refer to U: Monitors on page 348 for a complete list of monitors. Selectable monitor items are listed
below.

No. Name Setting Range Default

000, 031, 101, 102, 105, 116, 102
501, 502, 801 to 809

H6-06 Pulse Train Output Terminal MP Monitor Selection

B H6-07: Pulse Train Output Terminal MP Monitor Scaling

Pulse train monitor scaling sets the output frequency at terminal MP when the monitor item is 100%. Set H6-06 to 102 and
H6-07 to 0 to make the pulse train monitor output synchronous to the output frequency.
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No. Name Setting Range Default
H6-07 Pulse Train Input Monitor Scaling 0 to 32000 Hz 1440 Hz
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5.8 L: Protection Functions

€@ L1: Motor Protection Functions
B L1-01: Motor Overload Protection Function Selection

The drive has an electronic overload protection function that estimates the motor overload level based on output current, output
frequency, thermal motor characteristics, and time. An oL 1 fault will be triggered when motor overload is detected.

L1-01 sets the overload protection function characteristics according to the motor being used.

No. Name Setting Range Default
L1-01 Motor Overload Protection Selection 0to4 A1-02 dependent

Note: When the motor protection function is enabled (L1-01 is not set to zero), an oL 1 alarm can be output through one of the multi-function outputs
by setting H2-01 to 1F. The output will close when the motor overload level reaches 90% of the oL1 detection level.

Setting 0: Disabled - Motor Overload Protection is not Provided

This setting should be used if no motor overheat protection is desired or if multiple motors are connected to one drive. In this
case it is recommended that you install a thermal relay for each motor as show in Figure 5.72

Drive V '
Power ——%5— ﬁ @
supply MC1 L10
N
C2 L20

MC1, MC2: Magnetic contactors
L10, L20: Thermal relays

Figure 5.72 Example of Protection Circuit Design for Multiple Motors

NOTICE: Protect each motor with individual thermal overloads when multiple motors are connected to one drive. Failure to comply could
result in motor damage. Disable the electronic overload protection of the drive (L1-01 = “0: Disabled”) and protect each motor with individual
motor thermal overloads.

Setting 1: General Purpose Motor (standard self-cooled)

Because the motor is self-cooled, the overload tolerance drops when the motor speed is lowered. The drive appropriately
adjusts the electrothermal trigger point according to the motor overload characteristics, protecting the motor from overheat
throughout the entire speed range.

Overload Tolerance Overload Characteristics Cooling Ability
150 60 sec. |\Rated Speed=100% Speed
£ 100 ‘ Motor designed from I
< 90 1 otor designed to operate from lne iy operation at less than line
S power. f ith 100% load
g 3 Motor cooling is most effective when power frequency wit o joad cafl
2 60 o runnine at rated namenlate base trigger motor overload protection
50|| Continuous f g P (oL1). A fault is output and the motor
\ requency (check the motor .
A g : . will coast to stop.
P specifications).
c
0533 100120 167 200
(60 Hz)
Speed (%)

Setting 2: Drive Dedicated Motor (constant torque, 1:10)

Use this setting when operating a drive duty motor with a torque ratio of 1:10. This motor type is allowed to run with 100%
load from 10% up to 100% speed. Running slower speeds with full load can trigger an overload fault.
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Overload Tolerance

Overload Characteristics Cooling Ability
150
Rated Speed=100% Speed
60 sec.
& 100 —
§ Motor is designed to effectively cool Continuous operation with 100% load
55 itself even at low speeds (as lower as 6 from 6 Hz to 50/60 H
0 N Hz). rom z to zZ.
Continuous A i
i i B
P
0170 100120 167 200

(60 Hz)

Speed (%)

Setting 3: Vector Motor (constant torque, 1:100)

Use this setting when operating a drive dedicated motor with a torque ratio of 1:100. This motor type is allowed to run with
100% load from 1% up to 100% speed. Running slower speeds with full load can trigger an overload fault.

Overload Tolerance

Overload Characteristics Cooling Ability
150 Rated Speed=100% Speed
60 sec.
< 100
£ 90
S .
E _ Motor is designed to effectively cool |Continuous operation with 100% load
50{| Continuous A itself at ultra-low speeds (about 0.6 Hz). from 0.6 Hz to 50/60 Hz.
< | Bi
e % °
0 100120 167 200
(60 Hz)

Speed (%)

Setting 4: PM Derated Torque Motor

This setting is for operating a PM motor. PM motors for derated torque have a self-cooling design, so the overload tolerance

drops as the motor slows. Electronic thermal overload is triggered in accordance with the motor overload characteristics,
providing overheat protection across the entire speed range.

Overload Tolerance

Overload Characteristics

Cooling Ability

ABOp - - mmmm oo

120} -------- :
100} ---- - j
80 --(C--->

Torque (%)

50

Continuous

Output
frequency

0 10 33

100

Motor Speed (%)

PM motors for derated torque have the
most effective cooling design when
operating at the max frequency.

derated torque applications, the load

Because this motor is designed for

needs to be limited at low speeds.

Note:

thermal relay is not needed.

Select a method to protect the motor from overheat by setting L1-01 between 1 and 4 when running a single motor from the drive. An external

B L1-02: Motor Overload Protection Time

Sets the time it takes the drive to detect motor overheat due to overload. This setting rarely requires adjustment, but should
correlate with the motor overload tolerance protection time for performing a hot start.

No.

Name

Setting

Range

L1-02

Motor Overload Protection Time

0.1to5

Default

1.0 min

.0 min
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* Defaulted to operate with an allowance of 150% overload operation for one minute.
* Figure 5.73 shows an example of the electrothermal protection operation time using a general-purpose motor operating at
60 Hz with L1-02 set to one minute.

Operation time (minutes)

0.4 [T R
— <—— Hot start
0.1
Motor current (%)
0 100 150 200 E2-01=100% motor current

Figure 5.73 Motor Protection Operation Time

Bl Motor Protection Using a Positive Temperature Coefficient (PTC)
A motor PTC can be connected to an analog input of the drive. This input is used by the drive for motor overheat protection.

When the motor overheat alarm level is reached, an oH3 alarm will be triggered and the drive will continue operation as
selected in L1-03. When the overheat fault level is reached an oH4 fault is triggered, a fault signal will be output and the drive
will stop the motor using the stop method determined in L1-04.

Figure 5.74 shows a PTC connection example for analog input A2. If using analog input A2, make sure to set DIP switch S1
on the terminal board for voltage input when using this function.

Multi-function input Drive

e

MA
+V MB Multi-function
(+10.5V, 20 mA) output (contact)
MC
Branch
resistor I
12kQ . P1
A2 (0-10 V) -
PTC . b . P2 Multi-function
thermistor }Z ﬁﬁg output (photocoupler)
AC B
3} PC

Figure 5.74 Connection of a Motor PTC

The PTC must have the following characteristics for one motor phase. Normally a motor is protected by three PTCs connected
in series.
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) Class F Class H
Resistance (Q) 150°C 180°C
1330 i ."
550 _,{' Tr: threshold value

/ Y \ Tr Temperature

Tr 5 Tr Tr+5

Figure 5.75 Motor PTC Characteristics

Overheat detection using a PTC can be set up by parameters L1-03/04/05 as explained below.
B L1-03: Motor Overheat Alarm (oH3) Operation Selection

Sets the drive operation when the PTC input signal reaches the motor overheat alarm level.

No. Name Setting Range Default
L1-03 Motor Overheat Alarm Operation Selection 0to3 3

Setting 0: Ramp to Stop
The drive stops the motor using the active deceleration time.

Setting 1: Coast to Stop
The drive output is switched off and the motor coasts to stop.

Setting 2: Fast-stop
The drive stops the motor using the Fast-stop time set in parameter C1-09.

Setting 3: Alarm Only
The operation is continued and an oH3 alarm is displayed on the digital operator

B L1-04: Motor Overheat Fault (oH4) Operation Selection

Sets the drive operation when the PTC input signal reaches the motor overheat fault level.

No. Name Setting Range Default
L1-04 Motor Overheat Fault Operation Selection 0to2 1

Setting 0: Ramp to Stop
The drive stops the motor using the active deceleration time.

Setting 1: Coast to Stop
The drive output is switched off and the motor coasts to stop.

Setting 2: Fast-stop
The drive stops the motor using the Fast-stop time set in parameter C1-09.

B L1-05: Motor Temperature Input Filter Time

Used to set a filter on the PTC signal in order to prevent a motor overheat fault from being mistakenly detected.

No. Name Setting Range Default
L1-05 Motor Temperature Input Filter Time 0.00 to 10.00 s 0.20 s

B L1-13: Continuous Overload Detection Selection

Determines whether or not to hold the current value of the electrothermal motor protection (L1-01) when the power supply is
interrupted.
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No. Name Setting Range Default
L1-13 Continuous Electronic Thermal Overload Protection Selection Oorl 1

Setting 0: Disabled

Setting 1: Enabled

@ L2: Momentary Power Loss Ride-Thru
B L2-01: Momentary Power Loss Operation Selection

When a momentary power loss occurs (DC bus voltage falls below the level set in 1.2-05), the drive can be set to automatically
return to the operation it was performing when the power went out based on certain conditions.

No. Name Setting Range Default
L2-01 Momentary Power Loss Operation Selection 0to2 0

Setting 0: Disabled (default)
If power is not restored within 15 ms, a Uv1 fault will result and the drive will stop the motor.

Setting 1: Enabled, Recover Within L2-02

When a momentary power loss occurs, the drive will attempt to restart and perform Speed Search if power is restored within
the period of time set to parameter L2-02. If power is not restored within the time set to L2-02 (i.e. DC bus voltage level
remains below Uvl detection level L2-05), then a Uv1 fault is triggered and the drive output will be shut off.

Setting 2: Recover as Long as CPU has Power

Drive will try to restart as long as the CPU still has power. This allows for a longer ride-through time than setting L2-01 to 1.
A Uvl fault is not triggered. This setting should also be used if the KEB function is utilized.

Note: 1. Theamount of time the drive is capable of recovering after a power loss is determined by the capacity of the drive. Drive capacity determines
the upper limit for L2-02.
2. When L2-01 is set to 1 or 2, and a magnetic contactor between motor and drive is used, be sure that the magnetic contactor is kept close as
long as the drive attempts to restart.
3. When L2-01 is set to 1 or 2, “Uv” will flash on the operator while the drive is attempting to recover from a momentary power loss. A fault
signal is not output at this time.

B L2-02: Momentary Power Loss Ride-Thru Time
Set the time in which the power has to return before a Uv fault is tripped. This parameter is valid only if L2-01 = 1.

No. Name Setting Range Default
L2-02 Momentary Power Loss Ride-Thru Time 0.0to25.5s Detegg}gfd by

B L2-03: Momentary Power Loss Minimum Baseblock Time

Sets the minimum baseblock time when power is restored following a momentary power loss. This determines the time it takes
for the leftover voltage in the motor to dissipate. Increase this setting if overcurrent or overvoltage occur at the beginning of
Speed Search after a power loss or DC Injection Braking. If L2-03 > L2-02, then the drive will restart after the time set to
L2-03 has passed from the beginning of the power loss.

n Parameter Details

No. Name Setting Range Default
L2-03 Momentary Power Loss Minimum Baseblock Time 0.1t05.0s Detecl;gl_l(r)lzd by

B L2-04: Momentary Power Loss Voltage Recovery Ramp Time

Sets the time constant used to ramp up the voltage during Speed Search. The setting value determines the time for a change
from zero to the maximum voltage.

No. Name Setting Range Default
L2-04 Momentary Power Loss Voltage Recovery Ramp Time 0.0to5.0s Detecl;gl_l(r)lzd by

B L2-05: Undervoltage Detection Level

Determines the voltage at which a Uv1 fault is triggered or at which the KEB function is activated.
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No. Name Setting Range Default
L2-05 <I> Undervoltage Detection Level 150 to 210 V 190 v <2

<1> Values are for 200 V class drives and must be doubled for 400 V class drives.
<2> This value is initialized when E1-01 is changed.

This setting rarely needs to be changed.

When setting L2-05 is lower than the default setting, be sure to install an AC reactor option to the input side of the power
supply to prevent damage to drive circuitry.

B Kinetic Energy Backup (KEB) Function

In case of a power loss, the KEB function can decelerate the motor and use the rotational energy of the machine to backup/
maintain the drive DC bus for a certain period of time. This allows the drive to continue running without interrupting the output
power during a momentary power loss. Once the power is restored, the drive smoothly returns to the same operational state
before the power loss occurred. The KEB function supports two different operation modes.

KEB 1

In this mode the drive decelerates the motor based on the deceleration time set in parameter L2-06/C1-09 in order to keep the
DC bus voltage level high. When the power supply returns, it uses the time set to L2-07 or the selected acceleration time to
accelerate back to the frequency reference.

KEB Ride-Thru OFF ON OFF
(H1-000 = 65 or 66)

Output
frequency

™

L2-06 P 207

Figure 5.76 KEB Ride-Thru Timing Diagram for Multiple Drives

Note: IfL2-06 is set to 0.0 s, C1-09 is used instead. If L2-07 is set to 0.0 s, the drive reaccelerates using the selected acceleration time.

Use this method with setting parameters L2-06 and L2-07 if multiple drives must decelerate but still keep the speed ratio
between the drives constant during power loss. In this case, a braking resistor is required in order to avoid overvoltage trips.

KEB2

In this mode the drive decelerates the motor by calculating the energy of the rotating system. The deceleration rate is
continuously adjusted so that the DC bus voltage meets the level set in parameter L2-11. The rotational energy is estimated
using the parameters L.3-24 and L2-25. When the power supply returns, the drive accelerates back to the frequency reference
using the selected acceleration time.

Activation and Deactivation of the KEB Function

The KEB function requires parameter L2-01 to be set to 1 or 2 and a digital input has to be configured for the KEB 1 (H1-
00 = 65/66) or KEB 2 (H1-O0O = 7A/7B) command. The input has to be enabled during KEB. Refer to Setting 65/66: KEB
Ride-Thru 1 (N.C.)/2 (N.O.) on page 178 and Refer to Setting 74/7B: KEB Ride-Thru 2 (N.C./N.0.) on page 179 for details
on setting the KEB input commands.

The KEB function is automatically activated when one of the conditions below becomes true.

» The DC bus voltage falls below the level set in parameter L2-05. The KEB input has to be set within 50 ms after the KEB
function was activated, or the drive will assume the power supply has returned and attempt to restart.

* The input programmed for KEB 1 or 2 is activated. This input should be triggered by an external undervoltage detection
relay.

The KEB function ends when one of the conditions below become true.

» The KEB input was released or
* The function was activated by DC bus voltage detection and no KEB input was set within 50 ms after the KEB activation.

Figure 5.77 shows a wiring example for triggering the KEB function at power loss using digital input S6.
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Braking
Resistor

L1

L2

L3 I

UV Detection

Relay

O S6 - KEB command 1 or 2

Q@ S1 - Start command

Figure 5.77 KEB Function Wiring Example

Note: Make sure the Run command is not switched off when momentary power loss occurs. If the Run command is shut off, the drive will not
accelerate back to speed when the power is restored.

KEB Related Adjustment Parameters

The KEB 1 functions can be adjusted using the following parameters:
» L2-05, Undervoltage Detection Level

» L2-06 or C1-09, KEB Deceleration Time or Fast-stop Time

» L.2-07, KEB Acceleration Time
» L2-08, Frequency Gain at KEB Start

Use the following parameters when adjusting the KEB 2 function:

» L2-05, Undervoltage Detection Level
» L2-08, Frequency Gain at KEB Start
* L2-11, Desired DC Bus Voltage during KEB
» L3-20, Main Circuit DC Voltage Adjustment Gain
Sets the proportional gain for controlling the DC bus voltage and keeping it at the desired level during KEB 2 operation.
* L3-21, Accel/Decel Rate Calculation Gain
Sets the gain used to calculate the acceleration or deceleration rate when KEB 2 is active.
» L3-24, Motor Acceleration Time
This value is used to estimate the regenerative power fed back from the mechanics to the drive DC bus during KEB 2.
» L.3-25, Load Inertia Ratio
This value is used to estimate the regenerative power fed back from the mechanics to the drive DC bus during KEB 2.

B L2-06: KEB Deceleration Time (KEB 1 only)

Sets the time to decelerate from the frequency reference when the KEB command was input down to zero speed. It can be
used to decelerate different drives down to zero in the same time and thereby keep a constant speed ratio.

n Parameter Details

When L2-06 is set to 0.0 s, the time set in parameter C1-09 (set for deceleration from maximum frequency to zero) is used for
the deceleration.

No. Name Setting Range Default
L.2-06 KEB Deceleration Time 0.0t0 200.0 s 0.0s

B L2-07: KEB Acceleration Time (KEB 1 only)

Sets the time to reaccelerate from the speed when KEB was deactivated to the frequency reference. It can be used to accelerate
different drives up to their frequency reference in the same time and thereby keep a constant speed ratio.

When set to 0, the drive will accelerate back up to speed according to parameters C1-01 through C1-08 (set for acceleration
from zero to maximum frequency).

No. Name Setting Range Default
L2-07 KEB Acceleration Time 0.0to255s 00s
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B L2-08: Frequency Gain at KEB Start (KEB 1 only)

When KEB 1 is activated, the output frequency is reduced in a single step in order to quickly get the motor into a regenerative
state. The amount of this frequency reduction can be calculated using the following formula:

Amount of reduction = Slip frequency prior to KEB x (L2-08) x 2

No. Name Setting Range Default
L2-08 Minimum Frequency Gain at KEB Start 0 to 300% 100%

B L2-11: Desired DC Bus Voltage during KEB (KEB 2 only)
Sets the desired voltage in the DC bus during KEB 2 operation.

No. Name Setting Range Default
L2-11 Desired DC Bus Voltage during KEB 150 to 400 V <I> E1-01x1.22

<1> Values are for 200 V class drives and must be doubled for 400 V class drives.

& L3: Stall Prevention

When the load is too high or acceleration and deceleration times are too short, the motor may be unable to keep up with the
frequency reference, resulting in excessive slip. This “stalling” makes it impossible to decelerate or accelerate. The drive can
prevent the motor from stalling and still reach the desired speed without the user needing to change the acceleration or
deceleration time settings. The Stall Prevention function can be set separately for acceleration, operating at constant speeds,
and deceleration.

B L3-01: Stall Prevention During Acceleration Selection

Stall Prevention during acceleration is used when the motor loses speed during acceleration due to a relatively large load. It
prevents overcurrent and motor overload (oL1) from occurring.

This parameter sets the Stall Prevention method for acceleration.

No. Name Setting Range Default
L3-01 Stall Prevention Selection during Acceleration 0to2 <> 1

<I> Setting 2 is not available for PM OLV.

Setting 0: Disabled

No Stall Prevention is provided. If the acceleration time setting is too short, the drive may not be able to accelerate within the
set time and the motor may stall.

Setting 1: Enabled
Enables Stall Prevention during acceleration. The operation depends on the selected control mode.

* V/f or Open Loop Vector Control:

When the output current exceeds 85% of the level set in parameter L3-02, the acceleration rate is reduced. The acceleration
is stopped when the current exceeds L3-02. Acceleration continues when the current falls below L3-02.

The Stall Prevention level is automatically reduced in the field weakening area. Refer to L3-03: Stall Prevention Limit
During Acceleration on page 206.
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Output current

Stall Prevention Level

L3-02 During Acceleration \
L3-02 ~~

-15% \

Output frequency

Time

AN

-

Controls the output frequency
to prevent the motor from stalling

Time

Figure 5.78 Stall Prevention During Acceleration for Induction Motors

* Open Loop Vector Control for PM:

Acceleration is stopped when the output current reaches the level set in parameter L3-02, and after 100 ms the drive
decelerates using the deceleration time set in parameter L3-22 (Refer to L3-22: Deceleration Time at Stall Prevention
During Acceleration on page 206). When the current falls below 85% of L3-02, deceleration is stopped. The drive will
attempt to reaccelerate again after 100 ms.

A
Output current

L3-02 715 % of L3-02

.

Time

Output frequency

< 100 ms,
100 ms %J

-

—>
- > Time

Deceleration
using L3-22

Figure 5.79 Stall Prevention During Acceleration for Permanent Magnet Motors

Setting 2: Intelligent Stall Prevention

When L3-02 = 2, the drive will disregard the selected acceleration time and try to accelerate in the minimum time. The
acceleration rate is adjusted so that the current does not exceed the value set in parameter L3-02.

B L3-02: Stall Prevention Level During Acceleration

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

No. Name Setting Range Default
L3-02 Stall Prevention Level during Acceleration 0to 150% </~ <I>

<1> The upper limit and default value is determined by the duty rating and the carrier frequency derating selection (C6-01 and L8-38 respectively).

* If stalling occurs with L3-02 set to its default value when using a motor that is relatively small compared to the drive, try
lowering L3-02.
* When operating the motor in the constant power range, also set parameter L.3-03.
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B L3-03: Stall Prevention Limit During Acceleration

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

No. Name Setting Range Default
L3-03 Stall Prevention Limit during Acceleration 0 to 100% 50%
Stall Prevention level during Acceleration
L3-02
L3-03
Output frequency

E1-06
Base frequency

Figure 5.80 Stall Prevention Level and Limit During Acceleration

B L3-22: Deceleration Time at Stall Prevention During Acceleration

Sets the brief deceleration time used when stalling occurs while accelerating a PM motor. When set to 0, this function is
disabled and the drive will decelerate at the selected deceleration time when stalling occurs.

The function is effective only in Open Loop Vector Control for PM motors and if parameter L3-01 is set to 1.

No.
L3-22

Default
00s

Name
Deceleration Time at Stall Prevention During Acceleration

Setting Range
0 to 6000.0 s

B L3-04: Stall Prevention During Deceleration Selection

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

Selects the Stall Prevention method during deceleration.
No.

L3-04

<1> Settings 3 and 4 are not available in Open Loop Vector Control for PM motors.

Setting 0: Disabled

When this setting is used, the drive decelerates according to the set deceleration time. With high inertia loads or rapid
deceleration, an overvoltage (ov) fault may occur. In this case use braking options or switch to another L3-04 selection.

Setting Range Default
0to4 <> 1

Name
Stall Prevention Selection During Deceleration Selection

Note: Use this setting or set L3-04 to 3 whenever a Dynamic Braking Resistor or another braking option is used.

Setting 1: General Purpose Stall Prevention

With this setting the drive tries to decelerate in the set deceleration time. When the DC bus voltage exceeds the Stall Prevention
level, the drive pauses deceleration. Deceleration continues as soon as the DC bus voltage drops below that level. Stall
Prevention may be triggered repeatedly to avoid an overvoltage fault. The DC bus voltage level for Stall Prevention depends
on the input voltage setting E1-01.

Drive Input Voltage Stall Prevention Level during Deceleration
200 V Class Vdc =380V
E1-01 >400V Vde =760 V
400 V' Class E1-01 <400 V Vdc = 660 V

Note:

1. This setting should not be used in combination with a Dynamic Braking Resistor or other braking options. If Stall Prevention during

deceleration is enabled, it will be triggered before the braking resistor option can operate.

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

a braking option.

Figure 5.81 illustrates the function of Stall Prevention during deceleration.
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Output Frequency

Deceleration characteristics
/ when Stall Prevention was
triggered during deceleration

Time

specified deceleration time

Figure 5.81 Stall Prevention During Deceleration

Setting 2: Intelligent Stall Prevention

With this setting the drive adjusts the deceleration rate so that the DC bus voltage is kept at the level set in parameter L3-17.
This way the shortest possible deceleration time is achieved while the motor is protected from stalling. The deceleration time
that has been selected is disregarded, but the achievable deceleration time can not be smaller than 1/10 of the set deceleration
time.

This function uses the following parameters for adjusting the deceleration rate:

* DC bus voltage gain L3-20
* Deceleration rate calculations gain L.3-21
* Inertia calculations for motor acceleration time L3-24
* Load inertia ratio L3-25
Refer to these parameter descriptions for details.
Note: As the deceleration time is not constant, Intelligent Stall Prevention should not be used in applications where stopping accuracy is a concern.
Use braking options instead.
Setting 3: Stall Prevention with Braking Option
Enables the Stall Prevention function while using a braking resistor. Use this setting if overvoltage occurs with L.3-04 disabled
when using a braking resistor. This makes it possible to reduce the deceleration time.
Setting 4: Overexcitation Braking

Enables overexcitation deceleration. Overexcitation Braking (increasing the motor flux) shortens the deceleration time
compared to deceleration with no Stall Prevention (L3-04 = 0). Repetitive or long overexcitation deceleration can result in
motor overheat. In such situations, either shorten the deceleration time setting or use a braking resistor option.

Use parameters n3-13 and n3-23 for fine-tuning this function.

Note: Because the allowable flux level for overexcitation varies based on the flux saturation characteristics of the motor, set the proper overexcitation
level by adjusting the excitation gain in parameter n3-13. Motor characteristics and inertia of the machine influence the deceleration time during
overexcitation deceleration.

M L3-05: Stall Prevention Selection During Run

Stall Prevention During Run can prevent a motor from stalling by automatically reducing the speed when a transient overload
occurs while the motor is running at constant speed.

This parameter selects the Stall Prevention During Run method.

No. Name Setting Range Default
L3-05 Stall Prevention Selection During Run 0to2 1

Note: 1. This function is not available in Open Loop Vector Control. Use the torque limit function instead.
2. When output frequency is 6 Hz or less, Stall Prevention During Run is disabled regardless of the setting in L3-05/06.

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

Setting 1: Decelerate Using C1-02

If the current exceeds the Stall Prevention level set in parameter L.3-06, the drive decelerates at Decel Time 1 (C1-02). Once
the current level drops below the value of L3-06 minus 2% for 100 ms it accelerates back to the frequency reference at the
active acceleration time.

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

Sets the current level for Stall Prevention During Run. Depending on the setting of parameter L3-23 the level is automatically
reduced in the constant power range (speed beyond base speed).

No. Name Setting Range Default
L3-06 Stall Prevention Level During Run 30 to 150 <I> <I>

<1> The upper limit and default for this setting is determined by C6-01 and L8-38.

B L3-23: Automatic Stall Prevention Level Reduction

This function reduces the Stall Prevention during run level in the constant power range.

No. Name Setting Range Default
13-23 Automatic Reduction Function %eulliction for Stall Prevention during 0orl 0

Setting 0: Disabled
The level set in L3-06 is used throughout the entire speed range.

Setting 1: Enabled
The Stall Prevention level during run is reduced in the constant power range. The lower limit will be 40% of L3-06.

B Overvoltage Suppression Function

This function suppresses overvoltage faults by slightly increasing the output frequency when the DC bus voltage rises. It can
be used to drive loads with cyclic regenerative operation, such as punch presses or other applications that involve repetitive
crank movements.

The output frequency is adjusted during ov suppression so that the DC bus voltage does not exceed the level set in parameter
L3-17. In addition to the parameters explained below, ov suppression also uses these settings for frequency adjustment:

* DC bus voltage gain L3-20

* Deceleration rate calculations gain L3-21

* Inertia calculations for motor acceleration time 1.3-24
* Load inertia ratio L3-25

Note: 1. The motor speed will exceed the frequency reference when overvoltage suppression is triggered. Consequently, overvoltage suppression
is not appropriate in applications that require a perfect match between the frequency reference and the actual motor speed.
2. Disable overvoltage suppression when using a braking resistor.
3. Overvoltage may still occur if there is a sudden increase to a regenerative load.
4. This function is enabled only when operating just below the maximum frequency. Overvoltage suppression does not increase the output
frequency beyond the maximum frequency. If this is required by the application increase the maximum frequency and change the base
frequency setting.

B L3-11: Overvoltage Suppression Function Selection

Enables or disables the overvoltage suppression function.

No. Name Setting Range Default
L3-11 ov Suppression Function Selection Oorl 0

Setting 0: Disabled

The output frequency is not adjusted. A regenerative load may trip the drive with an overvoltage fault. Use this setting if
braking options are installed.

Setting 1: Enabled
When the DC bus voltage rises due to regenerative load, an overvoltage fault is prevented by increasing the output frequency.

B L3-17: Target DC Bus Voltage for Overvoltage Suppression and Stall Prevention

Sets the target DC bus voltage target level used by the overvoltage suppression function (L3-11 = 1) and Intelligent Stall
Prevention during deceleration (L3-04 = 2).

No. Name Setting Range Default

Target DC Bus Voltage for Overvoltage Suppression, and Intelligent <I> <> <>
=17 Stall Prevention During Deceleration 150 to 400 370V

<1> Values are for 200 V class drives and must be doubled for 400 V class drives.
<2> This value is initialized when E1-01 is changed.
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B L3-20: DC Bus Voltage Adjustment Gain

Determines the proportional gain used by overvoltage suppression (L3-11 = 1), Kinetic Energy Backup 2, and Intelligent Stall
Prevention during deceleration (L3-04 = 2) in order to control the DC bus voltage.

No. Name Setting Range Default
L3-20 DC Bus Voltage Adjustment Gain 0.00 to 5.00 1.00

Adjustment for KEB 2 and Intelligent Stall Prevention During Deceleration

* Increase this setting slowly in steps of 0.1 if overvoltage (ov) or undervoltage (Uv1) occurs at the beginning of deceleration
while KEB Ride-Thru 2 is enabled or Intelligent Stall Prevention during deceleration is activated.
» If this setting is too high, then a fair amount of speed or torque ripple can result.

Adjustment for Overvoltage Suppression

* Increase this setting slowly in steps of 0.1 if overvoltage suppression is enabled (L3-11 = 1) and a sudden increase in a
regenerative load results in an overvoltage (ov) fault.
« If this setting is too high, excessive speed or torque ripple can result.

B L3-21: Accel/Decel Rate Calculation Gain

Determines the proportional gain used by overvoltage suppression (L3-11 = 1), Kinetic Energy Backup 2, and Intelligent Stall
Prevention during deceleration (L3-04 = 2) in order to calculate acceleration and deceleration rates.

No. Name Setting Range Default
L3-21 Accel/Decel Rate Calculation Gain 0.00 to 200.00 1.00 <I>

<1> This value is reset to its default value when the control mode is changed (A1-02). The value shown here is for Open Loop Vector Control.

Adjustment for KEB 2 and Intelligent Stall Prevention During Deceleration

* Reduce the setting in steps of 0.05 if there is a fairly large speed or current ripple during KEB Ride-Thru 2 or when using
Intelligent Stall Prevention during deceleration.

» Small reductions in the acceleration gain can also help solve problems with overvoltage and overcurrent.

* Decreasing this setting too much can result in a slow DC bus voltage control response and may also lengthen deceleration
times beyond optimal levels.

Adjustment for Overvoltage Suppression

* Increase this setting in steps of 0.1 if overvoltage occurs as a result of a regenerative load when overvoltage suppression is
enabled (L3-11=1).
» If there is a fairly large speed ripple when overvoltage suppression is enabled, then decrease L3-21 in steps of 0.05.

B L3-24: Motor Acceleration Time for Inertia Calculations

Sets the time it takes to accelerate the motor from stop to the maximum speed at motor rated torque. This parameter should

be set when using KEB Ride-Thru 2, Intelligent Stall Prevention during deceleration (L2-04 =2), or the overvoltage suppression =
function (L3-11 =1). 8
No. Name Setting Range Default é

L3-24 Motor Acceleration Time for Inertia Calculations 0.001 to 10.000 DetermmedEb S}i (;) 12 _8;‘; E2-11, and §

<1> Parameter L3-24 is defaulted for a Yaskawa standard 4-pole motor. During Auto-Tuning, L3-24 will be initialized to a Yaskawa standard 4-pole ﬂ
motor if parameter E2-11 is changed. This value also changes based on the motor code set to E5S-01 when using the Open Loop Vector Control
Mode for PM motors.

Calculations are made as follows:

270+ J [kgm?] * N eq[r/Min]
60 ° Trated[Nm]

L3-24 =

The rated torque can be calculated as follows:

60 - P, IkW] - 10°
2T+ n.,[/min]

[Nm] =

T rated!
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B L3-25: Load Inertia Ratio

Determines the ratio between the rotor inertia and the load. Set this parameter when using KEB Ride-Thru 2, Intelligent Stall
Prevention during deceleration (L3-04 = 2), or the overvoltage suppression function (L3-11 = 1).

No. Name Setting Range Default
L3-25 Load Inertia Ratio 0.0 to 1000.0 1.0

When set incorrectly, a fairly large current ripple can result during KEB Ride-Thru 2 and overvoltage suppression (L3-11 =
1) or other faults such as ov, Uvl, and oC may occur.

Parameter L.3-25 can be calculated by:

Machine Inertia

L3-25 = Motor Inertia

@ L4: Speed Agree/Frequency Reference Loss Detection

These parameters set up the speed agree and speed detection functions which can be assigned to the multi-function output
terminals.

B L4-01/02: Speed Agreement Detection Level and Detection Width

Parameter L4-01 sets the detection level for the digital output functions “Speed Agree 1,” “User Set Speed Agree 1,”
“Frequency Detection 1,” and “Frequency Detection 2.”

Parameter L4-02 sets the hysteresis level for these functions.

No. Name Setting Range Default
L4-01 Speed Agreement Detection Level 0.0 to 400.0 Hz 0.0 Hz
L4-02 Speed Agreement Detection Width 0.0 t0 20.0 Hz 2.0 Hz

Refer to H2-01 to H2-03: Terminal MA/MB/MC, P1/PC and P2/PC Function Selection on page 180, Settings 2, 3, 4, and
5.

B L4-03/04: Speed Agreement Detection Level and Detection Width (+/-)

Parameter L4-03 sets the detection level for the digital output functions “Speed Agree 2,” “User Set Speed Agree 2,”
“Frequency Detection 3,” and “Frequency Detection 4.”

Parameter L4-04 sets the hysteresis level for these functions.

No. Name Setting Range Default
L4-03 Speed Agreement Detection Level (+/-) 0.0 to 400.0 Hz 0.0 Hz
L4-04 Speed Agreement Detection Width (+/-) 0.0 t0 20.0 Hz 2.0 Hz

Refer to H2-01 to H2-03: Terminal MA/MB/MC, P1/PC and P2/PC Function Selection on page 180, Settings 13, 14, 15,
and 16.

B L4-05: Frequency Reference Loss Detection Selection

The drive can detect a loss of an analog frequency reference from input A1 or A2. Reference loss is detected when the frequency
reference value reduces for 90% within 400 ms.

Analog T ] - 100%
frequency A 80%
reference - 10%

— .
400ms

Loss of
Reference OFF ON

output

time
Figure 5.82 Loss of Reference Function

To have a fault output trigger when frequency reference loss occurs, set H2-01, H2-02, or H2-03 to “C”. Refer to Setting C:
Frequency Reference Loss on page 184 for details on setting the output function.

Parameter L4-05 selects the operation when a frequency reference loss is detected.
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No. Name Setting Range Default
L4-05 Frequency Reference Loss Detection Selection Oorl 0
Setting 0: Stop
The drive will stop the motor.

Setting 1: Continue Operation with Reduced Frequency Reference

The drive will continue operation at the frequency reference value set in parameter L4-06. When the external frequency
reference value is restored, the operation is continued with the frequency reference.

B L4-06: Frequency Reference at Reference Loss

Sets the frequency reference level the drive runs with when L4-05 = 1 and a reference loss was detected. The value is set as
a percentage of the frequency reference before the loss was detected.

No. Name Setting Range Default
L4-06 Frequency Reference at Reference Loss 0.0 to 100.0% 80.0%

B L4-07: Speed Agreement Detection Selection

Determines when frequency detection is active using parameters L.4-01 through L4-04.

No. Name Setting Range Default
L4-07 Speed Agreement Detection Selection Oorl 0

Setting 0: No Detection During Baseblock
Setting 1: Detection Always Enabled
B Notes on Controlling the Brake for the Hoist Application

* The frequency detection function is used for controlling the brake.

When an external Baseblock command is present while a Run command is active, the frequency reference will be kept as
long as the Run command is active. To avoid improper brake operation make sure that frequency detection is set so that the
brake does not open during Baseblock (L4-07 = “0”, default).

Brake Open/Close Brake Activation Level
Function Parameter Signal Parameter
Frequency
Detection L4-07=0 Frequency Detection Level L4-01=2.0t0 3.0 Hz <>
Conditions
Sé?gélgg;yz H2-01 =5 Frequency Detection Width 2.0 Hz (fixed)

<1>1f the load slips during stop, make it greater than E1-09 or 2.0 Hz until the load no longer slips.

L4-01 \ 2.0 Hz (fixed)
Output —>Time

Frequency

Frequency ON | OFF

Dectection 2

Figure 5.83 Frequency Detection 2

* The braking sequence should be designed as follows:

* A normally open signal (N.O.) should be used to control the brake so that it is released when terminal MA-MC closes.
* An external circuit should be added to ensure the brake is fully applied in case of a fault or emergency condition.
* An additional external circuit should also be added to ensure the brake releases properly when an Up/Down Command is
entered.
* When changing the speed using an analog signal, make sure that the source of the frequency reference is assigned to the
control circuit terminals (b1-01 = 1).

* A sequence to open and close the holding brake appears in the diagram below.
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OFF
S1-sC  UP ——— ON

b6-02

4103 d1-01 (Enabled when b1-01 = 0)
Output frequency _ ) N
0 L4-01 |p6-01 Nam b4-01
Output
MA-MC

! . —> Time
DC Injection braking

| ON LOFF

Frequency Detection 2
(H2-01=5)

Holding brake

Closed\_©OPen Closed

Figure 5.84 Holding Brake Time Chart

@ L5: Fault Restart

The drive can be set up to perform a self-diagnostic check and resume the operation after a fault has occurred. If the self-check
is successful and the cause of the fault has disappeared, the drive restarts by performing Speed Search (Refer to b3: Speed
Search on page 116 for details).

The drive can attempt to restart itself following the faults listed below.

Fault Name Fault Name

GF (Ground Fault) olL4 (Overtorque 2)

LF (Output Open Phase) oV (DC Bus Overvoltage)

oC (Overcurrent) PF (Input Phase Loss)
oH1 (Drive Overheat) rH (Braking Resistor Fault)
olL1 (Motor Overload) T (Braking Transistor Fault)
oL2 (Drive Overload) Uvl (DC Bus Undervoltage) <>
olL3 (Overtorque 1)

<1> When L2-01 is set to 1 or 2 (continue operation during momentary power loss)
Use parameters L5-01 to L5-05 to set up automatic fault restart.

To output a signal during fault restart, set H2-01, H2-02, or H2-03 to 1E.
Do not use the fault restart function in elevator applications.

B L5-01: Number of Auto Restart Attempts

Sets the number of times that the drive may attempt to restart itself.

No. Name Setting Range Default
L5-01 Number of Auto Restarts 0to 10 0

The method of incrementing the restart counter is determined by the setting of parameter L5-05. When the counter reaches
the number set in L5-01 the operation stops and the fault has to be reset manually after correcting the cause.

The restart counter is incremented at each restart attempt, regardless of whether the attempt was successful. When the counter
reaches the number set in L5-01 the operation stops and the fault has to be reset manually after correcting the cause.

The number of fault restarts is reset back to zero when:

* The drive operates normally for ten minutes following a fault restart.
* A fault is cleared manually after protective functions are triggered.
* The power supply is cycled.

B L5-02: Auto Restart Fault Output Operation Selection
Selects if the fault output (H2-01/02/03 = E) is set when the drive attempts to restart.

No. Name Setting Range Default
L5-02 Auto Restart Fault Output Operation Selection Oorl 0

Setting 0: No Fault Output

Setting 1: Fault Output is Set
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B L5-04: Fault Reset Interval Time

Determines the amount of time to wait between attempts to restart the drive when parameter L5-05 is set to 1.

No. Name Setting Range Default
L5-04 Fault Reset Interval Time 0.5 t0 600.0 s 10.0 s
B L5-05: Fault Reset Operation Selection
No. Name Setting Range Default
L5-05 Fault Reset Operation Selection Oorl 0

Setting 0: Count Successful Restarts

The drive will continuously attempt to restart. If a restart trial is successful, the restart counter is increased. This operation is
repeated each time a fault occurs until the counter reaches the value set in L5-01.

Setting 1: Count Restart Attempts
The drive will try to restart using the time interval set in parameter L5-04. Each attempt is counted, whether it was successful

or not.

@ L6: Torque Detection

The drive provides two independent torque detection functions that trigger an alarm or fault signal when the load is too heavy
(oL), or suddenly drops (UL). They are set up using the L6-000 parameters. To indicate the underload or overload condition
to an external device, digital outputs should be programmed as shown below.

H2-01 /02/03 Setting Description
B Torque detection 1, N.O. (output close when over-/underload is detected)
17 Torque detection 1, N.C. (output opens when over-/underload is detected)
18 Torque detection 2, N.O. (output close when over-/underload is detected)
19 Torque detection 2, N.C. (output opens when over-/underload is detected)

Figure 5.85 and Figure 5.86 show the function of overtorque and undertorque detection.

Note:

Motor current / torque

10 % hysteresis 10 % hysteresis

L6-02/05 \ 4
A T A ~—

Torque detection 1 (NO)
or

Torque detection 2 (NO)

L6-03/06

-

ON

L6-03/06

-

ON

Figure 5.85 Overtorque Detection Operation

Motor current / torque

L6-02/05

Torque detection 1 (NO)
or
Torque detection 2 (NO)

10 % hysteresis

\,\r ,,,,,,,,,,,,, /

A

L6-03/06

>

ON

L6-03/06

Y

ON

Figure 5.86 Undertorque Detection Operation
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2. In V/fControl and Open Loop Vector Control for PM, the level is set as a percentage of the drive rated output current. In Open Loop Vector,
it is set as a percentage of the motor rated torque.

Note: When overtorque occurs in the application, the drive may stop due to overcurrent (0C) or overload (oL1). To prevent this, an overload situation
should be indicated to the controller before oC or oLL1 occur in the drive. Use the torque detection for this purpose. Use undertorque detection
to discover application problems like a torn belt, a pump shutting off, or other similar trouble.

B L6-01/L6-04: Torque Detection Selection 1/2

The torque detection function is triggered when the current/torque exceeds the levels set in parameter L6-02/05 for longer
than the time set in L6-03/06. The parameters L6-01/04 select the detection condition and the operation at detection.

No. Name Setting Range Default
L6-01/ L6-04 Torque Detection Selection 1/2 0to8 0

Setting 0: Disabled

Setting 1: oL3/0L4 at Speed Agree - Alarm

Overtorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection during
acceleration and deceleration. The operation continues after detection and an oLL.3/0L.4 alarm is triggered.

Setting 2: oL3/oL4 at Run - Alarm

Overtorque detection works whenever a Run command is active. The operation continues after detection and an oL.3/0L4
alarm is triggered.

Setting 3: oL3/oL4 at Speed Agree - Fault

Overtorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection during
acceleration and deceleration. The operation is stopped and an oL.3/0L4 fault is triggered.

Setting 4: oL3/o0L4 at Run - Fault
Overtorque detection works whenever a Run command is active. The operation is stopped and an oL.3/0L.4 fault is triggered.

Setting 5: UL3/UL4 at Speed Agree - Alarm

Undertorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection during
acceleration and deceleration. The operation continues after detection and an oL3/0L4 alarm is triggered.

Setting 6: UL3/UL4 at Run - Alarm

Undertorque detection works whenever a Run command is active. The operation continues after detection and an oL3/0L4
alarm is triggered.

Setting 7: UL3/UL4 at Speed Agree - Fault

Undertorque detection is active only when the output speed is equal to the frequency reference, i.e., no detection during
acceleration and deceleration. The operation is stopped and an oL.3/0L4 fault is triggered.

Setting 8: UL3/UL4 at Run - Fault
Undertorque detection works whenever a Run command is active. The operation is stopped and an 0L.3/0L4 fault is triggered.

B L6-02/L6-05: Torque Detection Level 1/2

These parameters the detection levels for the torque detection functions 1 and 2.

No. Name Setting Range Default
L6-02 Torque Detection Level 1 0 to 300% 150%
L6-05 Torque Detection Level 2 0 to 300% 150%

Note: The torque detection level 1 (L6-02) can also be supplied by an analog input set to H3-02/10 = 7. In this case the analog value has priority and
the setting L6-02 is disregarded. Torque detection level 2 (L6-05) can not be set by an analog input.

B L6-03/L6-06: Torque Detection Time 1/2

These parameters set the time that the levels set in L6-02/05 have to be exceeded before an alarm/fault is triggered.

No. Name Setting Range Default
L6-03 Torque Detection Time 1 0.0t0 10.0s 0.1s
L6-06 Torque Detection Time 2 0.0t0 10.0 s 0.1s
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B Mechanical Weakening Detection

This function can be used to detect mechanical weakening of a machine that leads to overtorque or undertorque situations after
a certain machine operation time has elapsed.

The function is activated in the drive when the cumulative operation counter U4-01 exceeds the time set in parameter L6-11.
Mechanical weakening detection uses the torque detection 1 settings (L6-01/02/03) and triggers an oL5 fault when overtorque
or undertorque occurs in the speed range determined by parameter L6-08/09. The oL5 operation is set by parameter L6-08.

To output a signal for mechanical weakening detection, set H2-01, H2-02, or H2-03 to 22.
B L6-08: Mechanical Weakening Detection Operation

Decides which speed range the function is active and sets the mechanical weakening detection operation.

No. Name Setting Range Default
L6-08 Mechanical Weakening Detection 0to8 0

Setting 0: Disabled

Setting 1: Continue Running if the Speed is Greater than L6-09 (signed) - Alarm
Detection when the speed is above L6-09 (signed). Upon detection the operation is continued but an oLL5 alarm is output.

Setting 2: Continue Running if the Speed is Greater than L6-09 - Alarm
Detection when the speed is above L6-09 (unsigned). Upon detection the operation is continued but an oL5 alarm is output.

Setting 3: Stop when Motor Speed is Greater than L6-09 (signed)
Detection when the speed is above L6-09 (signed). Upon detection the operation is stopped and an oL5 fault is output.

Setting 4: Stop when Motor Speed is Greater than L6-09
Detection when the speed is above L6-09 (unsigned). Upon detection the operation is stopped and an fault is output.

Setting 5: Continue Running if the Speed is less than L6-09 (signed) - Alarm
Detection when the speed is below L6-09 (signed). Upon detection the operation is continued but an oL5 alarm is output.

Setting 6: Continue Running if the Speed is less than L6-09 - Alarm
Detection when the speed is below L6-09 (unsigned). Upon detection the operation is continued but an oL5 alarm is output.

Setting 7: Stop when Motor Speed is less than L6-09 (signed)
Detection when the speed is below L6-09 (signed). Upon detection the operation is stopped and an oL5 fault is output.

Setting 8: Stop when Motor Speed is less than L6-09
Detection when the speed is below L6-09 (unsigned). Upon detection the operation is stopped and an oL5 fault is output.

B L6-09: Mechanical Weakening Detection Speed Level
Sets the speed level that defines the speed range for mechanical weakening detection.
No. Name Setting Range Default
L6-09 Mechanical Weakening Detection Speed Level -110.0 to 110.0% 110%

The value is set as a percentage of the maximum frequency. If L6-08 is set for unsigned speed detection (L6-08 =2, 4, 6, 8)
then the absolute value of L6-09 is used, i.e., negative settings will be treated as positive.

B L6-10: Mechanical Weakening Detection Time

Sets the time permitted for the situation selected in parameter L6-08 to arise before mechanical weakening is detected.

No. Name Setting Range Default
L6-10 Mechanical Weakening Detection Time 0.0t0 10.0 s 0.1s

H L6-11: Mechanical Weakening Detection Start Time

Sets the drives cumulative operation time at which mechanical weakening detection is activated. If U4-01 reaches the L6-11
value, the function is activated.

No. Name Setting Range Default

L6-11 Mechanical Weakening Detection Start Time 0to 65535 h Oh
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@ L7: Torque Limit

The torque limit function can be used to limit the torque in each of the four quadrants individually and thereby protect the
machinery. It can be used in the Open Loop Vector Control mode. A digital output programmed for “During Torque
Limit” (H2-01/02/03 = 30) can be switched when the drive is operating at the torque limit.

Bl L7-01/02/03/04: Torque Limits

These parameters set the torque limits in each operation mode.

No. Name Setting Range Default
L7-01 Forward Torque Limit 0 to 300% 200%
L7-02 Reverse Torque Limit 0 to 300% 200%
L7-03 Forward Regenerative Torque Limit 0 to 300% 200%
L7-04 Reverse Regenerative Torque Limit 0 to 300% 200%

Note: If the multi-function analog input is programmed for “10: Positive Torque Limit”, “11: Negative Torque Limit”, “12: Regenerative Torque
Limit”, or “15: General Torque Limit”, the drive uses the lower value of either L7-01 through L7-04, or analog input torque limit. Refer to
Setting 10/11/12/15: Positive/Negative/Regenerative/General Torque Limit (OLV only) on page 193 for details on using analog torque limits.

B L7-06: Torque Limit Integral Time Constant

Sets the integral time constant for the torque limit function.

No. Name Setting Range Default
L7-06 Torque Limit Integral Time Constant 5 to 10000 ms 200 ms

B L7-07: Torque Limit Control Method Selection during Accel/Decel

Selects the function of torque limit during acceleration and deceleration.

No. Name Setting Range Default
L7-07 Torque Limit Control Method Selection during Acceleration/ 0orl 0
Deceleration

Setting 0: Proportional Control

The torque limit function works with P-control during acceleration and deceleration and switches to [-control at constant speed.
Use this setting when acceleration or deceleration to the desired speed has priority over torque limitation during speed changes.

Setting 1: Integral Control

The torque limit function always uses I-control. Use this setting when high accuracy torque limitation is required even during
speed changes. Using this function may increase the acceleration time, or may prevent the motor speed from reaching the
frequency reference when the torque limit is reached before.

@ L8: Hardware Protection
B L8-01: Internal Dynamic Braking Resistor Protection Selection (ERF type)

This parameter selects the dynamic braking resistor protection when using an optional heatsink mounted braking resistor (ERF
type, 3% ED).

No. Name Setting Range Default
L8-01 Internal Braking Resistor Protection Oorl 0

Setting 0: Disabled
Disables the braking resistor protection. Use this setting for any braking option other than the Yaskawa ERF Type resistor.

Setting 1: Enabled
Enables the protection for ERF type resistors.

B L8-02: Overheat Alarm Level

Sets the overheat alarm (oH) detection level.

The drive will output an alarm when the heatsink temperature exceeds the alarm level set in parameter L8-02. If the operation
when this alarm occurs is set for continued operation (L8-03 = 4) and the temperature reaches the overheat fault level, the
drive will trigger an oH1 fault and stop the operation.
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When an output terminal is set for the oH pre-alarm (H2-01/02/03 = 20), the switch will close when the heatsink temperature
rises above L8-02.

No. Name Setting Range Default
L8-02 Overheat Alarm Level 50to 130 °C Depending on size

B L8-03: Overheat Pre-Alarm Operation Selection

Sets the operation when an overheat pre-alarm is detected.

No. Name Setting Range Default
L8-03 Overheat Pre-Alarm Operation 0to4 3

Setting 0: Ramp to Stop

If an overheat alarm occurs, the drive decelerates to stop using the selected deceleration time. If a digital output is programmed
for “fault” (H2-01/02/03 = E), this output will be triggered.

Setting 1: Coast to Stop

If an overheat alarm occurs, the drive switches off the output and the motor coasts to stop. If a digital output is programmed
for “fault” (H2-01/02/03 = E), this output will be triggered.

Setting 2: Fast-stop

If an overheat alarm occurs, the drive decelerates to stop using the Fast-stop time (C1-09). If a digital output is programmed
for “fault” (H2-01/02/03 = E), this output will be triggered.

Setting 3: Alarm Only
If an overheat alarm occurs, an alarm is output and the drive continues operation.

Setting 4: Operation with Reduced Speed

If an overheat alarm occurs, the operation is continued but the speed is reduced to the level set in parameter L8-19. If after 10
s the oH alarm is still present, the speed is reduced once more. The amount of reduction depends on how often the alarm
repeats. If the oH alarm disappears while the drive is operating at a reduced speed, then the drive will switch back to the
previous speed it was reduced to before. Figure 5.87 explains the operation with reduced speed during an oH alarm. A digital
output programmed for 4D is switched when the oH alarm is still active after ten reduction cycles.

Output frequency
A 10s 10s ; 10s Je 10s ; 10s Js 10s 10s
fref
oH
Alarm
fox (L8-19) [+ Reset oH
Alarm Reset oH
oH Alarm
Alarm v+ v | U
fref x (L8-19)2 ............................
oH etc. oH
£ % (L8-19)8 [ Alarm | | Alarm
fref X (L8-19)4 .........................................................................
time
oH alarm number @ ® ® @ ® ®
Digital ouput (4D)

Figure 5.87 Output Frequency Reduction During Overheat Alarm

B L8-19: Frequency Reduction Rate During Overheat Pre-Alarm

Specifies how much the output frequency is reduced when L8-03 is set to 4 and an oH alarm is present. Set as a factor of the
maximum output frequency.
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No. Name Setting Range Default
L8-19 Frequency Reduction Rate During oH Pre-Alarm 0.1t00.9 0.8

B L8-05: Input Phase Loss Protection Selection

Enables or disables the input phase loss detection.

No. Name Setting Range Default
L8-05 Input Phase Loss Detection Selection Oorl 1 <>

<1> Disabled in 200 V single-phase drives.
Setting 0: Disabled

Setting 1: Enabled

Enables the input phase loss detection. As detection is performed by measuring the DC bus ripple, a phase loss fault (PF) can
also be triggered by power supply voltage imbalance or main circuit capacitor deterioration. Detection is disabled when:

* The drive is decelerating.
* No Run command is active.
¢ Output current is less than or equal to 30% of the drive rated current.

H L8-07: Output Phase Loss Detection

Enables or disables the output phase loss detection, which is triggered when the output current falls below 5% of the drive
rated current.

Note: Output phase loss detection can mistakenly be triggered if the motor rated current is very small compared to the drive rating. Disable this
parameter in such cases.

No. Name Setting Range Default
L8-07 Output Phase Loss Detection Selection 0to2 1

Setting 0: Disabled

Setting 1: Fault when One Phase is Lost
An output phase loss fault (LF) is triggered when one output phase is lost. The output shuts off and the motor coasts to stop.

Setting 2: Fault when Two Phases are Lost
An output phase loss fault (LF) is triggered when two output phases are lost. The output shuts off and the motor coasts to stop.

B L8-09: Output Ground Fault Detection Selection

Enables or disables the output ground fault detection.

No. Name Setting Range Default
L8-09 Output Ground Fault Detection Oorl 1

Setting 0: Disabled
Ground faults are not detected.

Setting 1: Enabled
A ground fault (GF) is triggered when high leakage current or a ground short circuit occurs in one or two output phases.

B L8-10: Heatsink Cooling Fan Operation Selection

Selects the heatsink cooling fan operation.

No. Name Setting Range Default
L8-10 Fan Operation Selection Oorl 0

Setting 0: Run with Timer

The fan is switched on when a Run command is active. It is switched off with the delay set in parameter L8-11 after the Run
command has been released. Using this setting extends the fan lifetime.

Setting 1: Run always
The fan runs whenever power is supplied to the drive.
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B L8-11: Heatsink Cooling Fan Off Delay Time
Sets the cooling fan switch off delay time if parameter L8-10 is set to 0.

No. Name Setting Range Default
L8-11 Cooling Fan Switch Off Delay 0to 300 s 60 s

B L8-12: Ambient Temperature Setting

If the temperature where the drive is mounted is above the specified values, the drive rated current must be reduced for optimal
performance life. By setting the ambient temperature to parameter L8-12 and adjusting the installation method setting in L8-35,
the drive rating automatically adapts to safe values.

No. Name Setting Range Default
L8-12 Ambient Temperature Setting -10 to +50 °C 40 °C

B L8-15: oL2 Characteristics Selection at Low Speeds

Selects whether the drive overload capability (oL fault detection level) is reduced at low speeds in order to prevent premature
output transistor failures.

No. Name Setting Range Default
L8-15 oL2 Characteristics at Low Speed Oorl 1

Setting 0: Disabled

The overload protection level is not reduced. Frequently operating the drive with high output current at low speed can lead to
premature drive faults.

Setting 1: Enabled
The overload protection level (oL.2 fault detection level) is automatically reduced at speeds below 6 Hz.

B L8-18: Software CLA Selection

The Software Current Limit (CLA) is a drive protection function that prevents output transistor failures caused by high current.
Parameter L8-18 enables or disables this function.

Note: This setting should not be changed unless absolutely necessary. For proper drive protection and operation leave the Software CLA function

enabled.
No. Name Setting Range Default
L8-18 Software Current Limit Selection Oorl 1

Setting 0: Disabled
The drive may trip on an oC fault if the load is too heavy or the acceleration is too short.

Setting 1: Enabled

When the soft CLA current level is reached, the drive reduces the output voltage in order to reduce the current. If the current
level drops below the Software CLA level, then normal operation will continue.

B L8-29: Current Unbalance Detection (PM OLV only)

Current unbalance can heat up a PM motor and lead to demagnetization of the magnets from heat. The current imbalance ﬂ
detection function prevents such motor damage by monitoring output currents and triggering a LF2 fault in case of current
unbalance.

Parameter Details

No. Name Setting Range Default
L8-29 Current Unbalance Detection (LF2) Oorl 1

Setting 0: Disabled
The drive does not protect the motor.

Setting 1: Enabled
When an output current imbalance is detected, a LF2 fault is triggered, the output is switched off, and the motor coasts to stop.

B L8-35: Installation Method Selection

Selects the type of installation and changes the drive overload (oL2) limits accordingly.

Note: 1. This parameter is not reset when the drive is initialized.
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2. The value is preset to the appropriate value when the drive is shipped. Change the value only when using Side-by-Side installation or when
mounting a standard drive with the heatsink outside the cabinet.

No. Name Setting Range Default
L8-35 Installation Method Selection 0to3 Dete(r)r;_l(r)lzd by

Setting 0: IP20/Open-Chassis Drive

Must be selected if an IP20/Open-Chassis drive is installed with minimal 30 mm space to the next drive or a cabinet wall.
Setting 1: Side-by-Side Mounting

Must be selected if drives are Side-by-Side mounted with a minimum space of 2 mm.

Setting 2: NEMA Type 1 Drive
Must be selected if the drive has a NEMA Type 1 enclosure.

Setting 3: Finless Drive or External Heatsink Installation
Must be selected for finless drives or if a standard drive is mounted with the heatsink outside the cabinet.
B L8-38: Carrier Frequency Reduction Selection

The drive can reduce the carrier frequency when the output current exceeds a certain level. This temporarily increases the
overload capability (oL2 detection) and the drive can run through transient load peaks without tripping.

L8-38 selects the operation of the carrier frequency reduction function.

Note: This function cannot be used in Open Loop Vector for PM motors.

No. Name Setting Range Default
L8-38 Carrier Frequency Reduction Selection 0to2 Dete(l;rzn_l(r)ljd by

Setting 0: Disabled
No carrier frequency reduction at high current.

Setting 1: Enabled for Output Frequencies below 6 Hz

The carrier frequency is reduced at speeds below 6 Hz when the current exceeds 100% of the drive rated current. The drive
returns to its normal carrier frequency when the current falls below 88% or the output frequency exceeds 7 Hz.

Setting 2: Enabled for Entire Frequency Range
The carrier frequency is reduced at the following speeds:

* Below 6 Hz when the current exceeds 100% of the drive rated current.
» Above 7 Hz when the current exceeds 112% of the drive rated current.

The drive uses the delay time set in parameter L.8-40 and a hysteresis of 12% when switching the carrier frequency back to
the set value.

B L8-40: Carrier Frequency Reduction Off Delay Time

Sets the delay time which is used to switch back to the normal carrier frequency. The carrier frequency reduction function is
disabled if this value is O s.

No. Name Setting Range Default
L8-40 Low Carrier Frequency Off Delay Time 0.00 or 2.00 s 0.50 s

B L8-41: High Current Alarm Selection

The drive can be set to trigger a high current alarm (HCA) when the output current rises too high.

No. Name Setting Range Default
L8-41 High Current Alarm Selection Oorl 0

Setting 0: Disabled
No alarm is output.

Setting 1: Enabled

An alarm is triggered when the output current exceeds 150% of the drive rated current. A digital output indicating an alarm
(H2-01/02/03 = 10) can be programmed.
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5.9 n: Special Adjustments

The n parameters handle a variety of specialized adjustments and functions, including Hunting Prevention, AFR Control, High
Slip Braking, resistance between motor lines, and PM motor control functions.

€ n1: Hunting Prevention

Hunting Prevention keeps the drive from hunting as a result of low inertia and operating with light load. It is available in V/f
Control only.
H n1-01: Hunting Prevention Selection

Enables or disables the Hunting Prevention function.

Note: This function is available only when using V/f Control. Hunting Prevention should be disabled when drive response is need over suppressing
motor oscillation. This function can also be disabled without any problems in applications with high inertia loads or relatively heavy loads.

No. Name Setting Range Default
nl-01 Hunting Prevention Selection Oorl 1

Setting 0: Disabled

Setting 1: Enabled

H n1-02: Hunting Prevention Gain Setting

Sets the gain for the Hunting Prevention Function.

No. Name Setting Range Default
nl-02 Hunting Prevention Gain Setting 0.00 to 2.50 1.00

Normally, n1-02 does not need to be changed, but adjustment may help under the following conditions:

* If the motor vibrates while lightly loaded and n1-01 = 1, increase the gain by 0.1 until vibration ceases.
* If the motor stalls while n1-01 = 1, decrease the gain by 0.1 until the stalling ceases.

H n1-03: Hunting Prevention Time Constant

Determines how responsive the Hunting Prevention function is (affects the primary delay time for Hunting Prevention).

No. Name Setting Range Default
nl-03 Hunting Prevention Time Constant 0 to 500 ms Detegg_lgfd by

H n1-05: Hunting Prevention Gain while in Reverse

This parameter is the same as n1-02, except that it is used when the motor rotates in reverse. See the setting instructions for
nl-02.

Note: When set to 0 ms, n1-02 is enabled even when the drive is operating in reverse.

No. Name Setting Range Default
nl-05 Hunting Prevention Gain while in Reverse 0.00 to 2.50 0.00

€ n2: Automatic Frequency Regulator (AFR) Tuning

These parameters are used to achieve speed stability when a load is suddenly applied or removed by calculating changes in
the torque current feedback and then compensating the output frequency.

Note: Before making changes to the AFR parameters, make sure the motor parameters are set properly or perform Auto-Tuning.

B n2-01: AFR Gain
Sets the internal speed feedback detection control gain in the AFR.

No. Name Setting Range Default

n2-01 AFR Gain 0.00 to 10.00 Dependis?zgeon drive

Normally there is no need to adjust n2-01 from the default setting. Make adjustments in the following cases:
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* If hunting occurs, increase the set value in steps of 0.05 while checking the response.
* If response is low, decrease the set value in steps of 0.05 while checking the response.

B n2-02/n2-03: AFR Time Constant 1/2

Parameter n2-02 sets the time constant normally used by AFR.

Parameter n2-03 sets the time constant during Speed Search or when during regenerative operation the actual motor slip
exceeds 50% of the rated slip.

No. Name Setting Range Default
n2-02 AFR Time Constant 1 0 to 2000 ms 50 ms
n2-03 AFR Time Constant 2 0 to 2000 ms 750 ms

Note: Parameter n2-02 cannot be set higher than n2-03 or an oPEOS error will result.
These parameters rarely need to be changed. Adjust settings only under the following conditions.

* If hunting occurs, increase n2-02. If response is low, decrease it.

* Increase the setting of n2-03 if overvoltage (ov) failures occur with high inertia loads at the end of acceleration or when the
load changes radically.

* When increasing n2-02, make sure to increase C4-02 (Torque Compensation Delay Time Constant 1) proportionally.

* When increasing n2-03, make sure to increase C4-06 (Torque Compensation Delay Time Constant 2) proportionally.

€ n3: High Slip Braking (HSB)/Overexcitation Deceleration

High Slip Braking (V/f Control)

HSB works in V/f Control only and is used to decrease the stopping time compared to normal deceleration without using
braking resistor options. HSB stops the motor by reducing the output frequency in large steps, thus producing a high slip.
Regenerative energy created from decelerating the load is dissipated in the motor windings through increased motor slip.
Because of the increased temperature of the motor windings, HSB should not be used for frequently stopping the motor. The
duty cycle should be around 5% or less.

Notes on using High Slip Braking:

* The deceleration time that has been set is ignored during HSB.

* Braking time varies based on the load inertia and motor characteristics.

» HSB must be triggered by a digital input set to H1-OOO = 68. Once the HSB command is given, it is not possible to restart
the drive until the motor is stopped and the Run command is cycled.

Use parameters n3-01 through n3-04 for adjusting HSB.
Overexcitation Deceleration (V/f Control and Open Loop Vector)

Overexcitation deceleration increases the flux during deceleration and allows shorter deceleration time settings than with
normal deceleration without the use of a braking resistor. Enabled by setting L3-04 = 4.

Notes on Overexcitation Deceleration

» Asregenerative energy is mainly dissipated as heat in the motor, the motor temperature will rise if overexcitation deceleration
is applied frequently. In such cases, make sure the motor temperature does not exceed the maximum allowable value or
consider using a braking resistor option instead.

*» The drive decelerates at the active deceleration time. Make sure to set this time so that no overvoltage (ov) fault occurs.

* When a Run command is entered during overexcitation deceleration, overexcitation operation is cancelled and the drive will
reaccelerate to the specified speed.

* Do not use overexcitation deceleration in combination with a braking resistor option.

* Overexcitation deceleration can not be used in Open Loop Vector for PM motors.

Use parameters n3-13 through n3-23 for adjusting overexcitation deceleration.

B n3-01: High Slip Braking Deceleration Frequency Width

Sets the step width for frequency reduction during HSB. Increase this value if DC bus overvoltage (ov) occurs during HSB.

No. Name Setting Range Default
n3-01 High Slip Braking Deceleration Frequency Width 1 to 20% 5%

B n3-02: High Slip Braking Current Limit

Sets the maximum current to be output during an HSB stop as a percentage of motor rated current (E2-01). Reducing the
current limit increases the deceleration time. Make sure that this value does not exceed 150% of the drive’s current rating.
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No.

Name

Setting Range

Default

150%

n3-02 High Slip Braking Current Limit 100 to 200%
H n3-03: High Slip Braking Dwell Time at Stop

When the motor reaches a relatively low speed at the end of HSB, the output frequency is kept at the minimum output frequency
E1-09 for the time set in n3-03. Increase this time if the inertia is very high and the motor is still coasting after HSB is complete.

No. Name Setting Range Default
n3-03 High Slip Braking Dwell Time at Stop 0.0t0 10.0 s 1.0s

H n3-04: High Slip Braking Overload Time

Sets the time required for an HSB overload fault (0L7) to occur when the drive output frequency does not change for some
reason during an HSB stop.

No. Name Setting Range Default
n3-04 High Slip Braking Overload Time 30 to 1200 s 40 s

B n3-13: Overexcitation Deceleration Gain

Applies a gain to the V/f pattern output value during overexcitation deceleration, thereby determining the level of
overexcitation. The drive returns to the normal V/f value after the motor has stopped or when it is accelerating to the frequency
reference.

No. Name Setting Range Default
n3-13 Overexcitation Deceleration Gain 1.00 to 1.40 1.10

The optimum setting for n3-13 depends on the motor flux saturation characteristics.

* Increase the gain by 1.25 to 1.30 to improve the breaking power of overexcitation.
* Reduce the value when the motor slip gets too high, which can trigger overcurrent (oC), motor overload (oL1), or drive
overload (oL2) faults. Alternatively reduce n3-21.

H n3-21: High Slip Suppression Current Level

If overcurrent, oL 1, or oL2 occur during overexcitation deceleration, reduce the overslip suppression current level. Set as a
percentage of the drive rated current.

Reduce this setting if the current during overexcitation deceleration exceeds the overslip suppression current set in n3-21 as
a result of flux saturation and excessive slip. Alternatively reduce the overexcitation gain n3-13.

No. Name Setting Range Default
n3-21 Overslip Suppression Current Level 0 to 150% 100%

H n3-23: Overexcitation Operation Selection

Determines which direction overexcitation can be used in. However, parameter L3-04 must be set to 4 in order for n3-23 to
be enabled.

No. Name Setting Range Default
n3-23 Overexcitation Operation Selection 0to?2 0

Setting 0: Enabled in Both Directions
Setting 1: Enabled in Forward Direction Only
Setting 2: Enabled in Reverse Direction Only

€ n6: Motor Line-to-Line Resistance Online Tuning

The drive can tune the motor line-to-line resistance during run in order to prevent torque loss due to a rise in motor temperature
increase, especially at low speeds.

B n6-01: Motor Line-to-Line Resistance Online Tuning Selection

n Parameter Details

No.

Name

Setting Range

Default

n6-01

Motor Line-to-Line Resistance Online Tuning

Oorl

1
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Setting 0: Disabled
Setting 1: Enabled

4 n8: PM Motor Control

These parameters are available when using the special Open Loop Vector Control for permanent magnet motors and can be
used to adjust the control performance.

B n8-45: Speed Feedback Detection Control Gain (for PM OLV)

Sets the gain for internal speed feedback detection control. Although this setting rarely needs to be changed, adjustment may
be necessary under the following conditions:

* Increase this setting if motor oscillation or hunting occurs.
* Decrease this setting in increments of 0.05 to decrease the drive responsiveness.

No. Name Setting Range Default
n8-45 Speed Feedback Detection Control Gain 0.00 to 10.00 0.80

B n8-47: Pull-In Current Compensation Time Constant (for PM OLV)

Sets the time constant for making the actual current and the pull-in current agree.

Although this setting rarely needs to be changed, adjustment may be necessary under the following conditions:

* Increase this setting when it takes too long for the reference value for the pull-in current to match the target value.
* Decrease this setting if motor oscillation occurs.

No. Name Setting Range Default
n8-47 Pull-In Current Compensation Time Constant 0.0t0 100.0 s 5.0s

B n8-48: Pull-In Current (for PM OLV)

Tells the drive the amount of d-axis current to be provided to the motor during no-load operation at a constant speed. Set as a
percentage of the motor rated current.

* Increase this setting when hunting occurs or the motor speed is unstable while running at a constant speed.
» If there is too much current when driving a light load at a constant speed, then reduce this level slightly.

No. Name Setting Range Default
ng8-48 Pull-In Current 20 t0 200% Determined by

B n8-49: d Axis Current for High Efficiency Control (for PM OLV)

Sets the amount of d axis current when using Energy Saving control as a percentage of the motor rated current.
Although this setting seldom needs to be changed, please note the following:

* If motor operation is unstable when driving heavy loads, try increasing this setting (towards 0).
* If motor parameters (E5) have been changed, this value will be reset to 0 and has to be readjusted.

No. Name Setting Range Default
n8-49 d Axis Current for High Efficiency Control -200.0 to 0.0% Deteggl_l(r)l Td by

B n8-51: Acceleration Time Pull-In Current (for PM OLV)
Sets the d-axis current during acceleration as a percentage of the motor rated current (E5-03).
Adjustments to this setting may help in the following situations:

* Increase this setting when a large amount of starting torque is required.
» Lower this setting if there is excessive current during acceleration.

No. Name Setting Range Default
n&-51 Acceleration Time Pull-In Current 0 to 200% Dete]glg_lg Td by

B n8-54: Voltage Error Compensation Time Constant (for PM OLV)

Sets the time constant for voltage error compensation. Make changes to this parameter under the following conditions:
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* Adjust the value when hunting occurs at low speed.

* Increase the value in steps of 0.1 when hunting occurs with sudden load changes. Try to disable the compensation by setting
n8-51 = 0 if increasing does not help.

* Increase the value when oscillations occur at start.

No. Name Setting Range Default
n8-54 Voltage Error Compensation Time Constant 0.00 to 10.00 1.00

B n8-55: Load Inertia (for PM OLV)

Sets the ratio between motor inertia and the inertia of the connected machinery. If this value is set too low, the motor may not
start very smoothly, and a STo fault (Motor Step-Out) might occur.

No. Name Setting Range Default
n8-55 Motor/Load Inertia Ratio 0to3 0

Setting 0: Below 1:10
The inertia ratio between the motor and the load is just less than 1:10.

Setting 1: Between 1:10 and 1:30

The inertia ratio between the motor and the load is between 1:10 and 1:30. Set n8-55 to 1 if a STo fault occurs as a result of
impact load or sudden acceleration/deceleration when n8-55 = 0.

Setting 2: Between 1:30 and 1:50

The inertia ratio between the motor and the load is between 1:30 and 1:50. Set n8-55 to 2 if a STo fault occurs as a result of
impact load or sudden acceleration/deceleration when n8-55 = 1.

Setting 3: Beyond 1:50

The inertia ratio between the motor and the load is higher than 1:50. Set n8-55 to 3 if a STo fault occurs as a result of impact
load or sudden acceleration/deceleration when n8-55 = 2.

B n8-62: Output Voltage Limit (for PM OLV)

Sets the output voltage limit to prevent output voltage saturation. This value should not be set higher than the actual input
voltage.

No. Name Setting Range Default
n8-62 <1~ Output Voltage Limit 0.0 to 230.0 Vac 230 Vac

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

B n8-65: Speed Feedback Detection Control Gain during ov Suppression (for PM OLV)

Sets the gain for internal speed feedback detection control when overvoltage suppression is active. Although this setting rarely
needs to be changed, adjustment may be necessary under the following conditions:

* Increase this setting if motor oscillation or hunting occurs when ov suppression is active.
* Decrease this setting in increments of 0.05 to decrease the drive responsiveness during ov suppression.

No. Name Setting Range Default
18-65 Speed Feedback Detecti(s)n Contrql Gain during Overvoltage 0.00 to 10.00 1,50
uppression
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5.10 o: Operator Related Settings

These parameters concern the various functions and features of the digital operator.

€ o1: Display Settings and Selections
These parameters determine how data is shown on the operator display.

B o01-01: Drive Mode Unit Monitor Selection

Selects which UO-OO monitor parameter will be displayed in the operation menu upon power-up when 01-02 = 5. Press the
up arrow key four times and select the desired monitor.

No. Name Setting Range Default
. . . . 104 to 621
0l-01 Drive Mode Unit Monitor Selection (U1-04 to U6-21) <I> 106 (U1-06)

<1> U2-00 and U3-0O0 parameters cannot be selected.

To select a monitor parameter, set the three numeric digits that make up that monitor. This is done by entering the O0-O part
of UO-O0. For a list of monitors, Refer to U: Monitor Parameters on page 232.

Bl 01-02: User Monitor Selection after Power Up

Selects which monitor parameter will be displayed upon power up. Defaulted to show the frequency reference when the drive
is first turned on.

No. Name Setting Range Default
01-02 User Monitor Selection after Power Up 1to5 1

Setting 1: Frequency Reference (U1-01)
Setting 2: Forward/Reverse

Setting 3: Output Frequency (U1-02)

Setting 4: Output Current (U1-03)

Setting 5: User Selected Monitor (set by 01-01)

B o01-03: Digital Operator Display Selection
Parameter 01-03 allows the programmer to change the units used in the following parameters and monitors:

» U1-01: frequency reference

» U1-02: output frequency

» U1-05: motor speed

» Ul-16: output frequency after softstarter (accel/decel ramp generator)
* d1-01 to d1-17: frequency references

No. Name Setting Range Default
01-03 Digital Operator Display Selection 0to3 0
Setting 0: Hz

The frequency reference and monitors are displayed in Hz with a resolution of 0.01 Hz.

Setting 1: %

The frequency reference and monitors are displayed as a percentage with a resolution of 0.01%. 100% is equal to the maximum
output frequency.

Setting 2: r/min

The frequency reference and monitors are displayed in r/min with a resolution of 1 r/min. For correct display values, the
number of motor poles must be entered into parameters E2-04, E4-04, or E5-04, depending on which motor setting is used.
Setting 3: User-Set Display Units

The frequency reference and monitors are displayed with the maximum value and resolution defined by parameters o1-10 and
0l1-11. The default display unit when 01-03 = 3 is 100.00%.
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B 01-10: User-Set Display Units Maximum Value

Determines the display value that is equal to the maximum output frequency. The decimal number is defined by parameter
ol-11.

Note: This setting changes automatically when 01-03 is changed. 01-10 can only be adjusted when 01-03 is set to 3.

No. Name Setting Range Default
ol-10 User-Set Display Units Maximum Value 1 to 60000 Detecl;rln_l(r)g(? d by

H o1-11: User-Set Display Units Decimal Display

Determines the number of digits for user-set display if 01-03 is set to 3. The setting value is equal to the number of decimal
places. The maximum display value is defined by o1-10.

Note: This setting changes automatically when 01-03 is changed. o1-11 can only be adjusted when 01-03 is set to 3.
No. Name Setting Range Default
ol-11 User-Set Display Units Decimal Display 0to3 Deteﬁl_lgg d by

@ 02: Operator Key Selections

These parameters determine the functions assigned to the operator keys.

B 02-01: LO/RE (LOCAL/REMOTE) Key Function Selection

Parameter 02-01 determines whether the LO/RE key on the digital operator will be enabled or not for switching between
LOCAL and REMOTE.

No.
02-01

Setting 0: Disabled
The LO/RE key is disabled.

Setting 1: Enabled

The LO/RE switches between LOCAL and REMOTE operation. Switching is possible during stop only. When LOCAL is
selected, the LED indicator on the LO/RE key will light up.

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.

H 02-02: STOP Key Function Selection

Selects if the STOP key on the digital operator can be used to stop the operation when the drive is controlled from a remote
source (i.e., not from digital operator).

No.
02-02
Setting 0: Disabled
The STOP key has no function when the drive is controlled by a source other than the digital operator. The drive can only be
stopped from the Run command source that has been selected.
Setting 1: Enabled

The STOP key can be used to terminate the operation, even if the Run command source is not assigned to the digital operator.
If operation has been interrupted by pressing the STOP key, the Run command must be cycled to restart the drive.

Name
LO/RE Key Function Selection

Setting Range Default
Oorl 1

Name
STOP Key Function Selection

Setting Range Default
Oorl 1

B 02-03: User Parameter Default Value

Once drive parameters are set up completely, the values set can be saved as “User Initialization Values” by setting parameter
02-03. Once this has been done, the “Initialize Parameters” parameter (A1-03) will offer the choice of “1110: User Initialize”.
Choosing A1-03 =*“1110: User Initialized”, will reset all parameters to the values saved as “User Initialization Values”. Refer
to A1-03: Initialization on page 104 for details on drive initialization.

No.
02-03

Name
User Parameter Default Value

Setting Range Default
0to?2 0
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Setting 0: No Change
All “User Initialization Values” are kept as they are.

Setting 1: Set User Initialization Values

The current parameter settings are saved as “User Initialization Values”. Once 02-03 is set to 1 and the ENTER key is pressed,
the values are saved and the display returns to 0.

Setting 2: Clear User Initialization Values

All “User Initialization Values” are cleared. Once 02-03 is set to 2 and the ENTER key is pressed, the values are erased and
the display returns to 0.

B 02-04: Drive Model Selection

Parameter 02-04 matches the control board to the drive hardware. Proper setting of 02-04 is important for optimal performance
and proper protection for the drive hardware. This parameter is configured at the factory and does not normally require
adjustment in the field. It is available primarily to accommodate control board replacement in the event of damage.

No. Name Setting Range Default

02-04 Drive Model Selection - Dependg;%eon drive

Note: 1. Refer to Defaults by Drive Capacity (02-04) and ND/HD (C6-01) on page 357 for a list of 02-04 settings and parameters that change
depending on the drive model selection.
2. Drive performance will suffer if the correct drive capacity is not set to 02-04, and protective functions will fail to operate properly.

B 02-05: Frequency Reference Setting Method Selection

Determines if the ENTER key must be used to input a frequency reference from the digital operator.

No. Name Setting Range Default
02-05 Frequency Reference Setting Method Selection Oorl 0

Setting 0: ENTER Key Required

Every change in the frequency reference setting on the digital operator has to be finalized by pressing the ENTER key before
it becomes effective.

Setting 1: ENTER Key Not Required

The output frequency changes immediately when the reference is changed by the UP and DOWN key on the digital operator.
The ENTER key does not need to be pressed. The frequency reference is saved five seconds after the Up or DOWN key has
been released.

B 02-06: Operation Selection when Digital LCD Operator is Disconnected

Determines if the drive will stop when an external LCD operator is removed in LOCAL mode or with b1-02 set to 0.

Note: An LCD operator is available as an option. This setting is not applicable to the standard LED operator that comes with the drive.

No. Name Setting Range Default
02-06 Digital Operator Disconnection Operation Oorl 0

Setting 0: Continue Operation
The operation is continued.

Setting 1: Trigger a Fault
The operation is stopped and an “oPr” fault is triggered. The motor coasts to stop.

B 02-07: Motor Direction at Power Up when Using Operator

Determines the direction the motor will rotate after the drive is powered up when the Run command is set to be given from
the digital operator.

Note: This parameter is effective only when the Run command is set to be given from the digital operator (b1-02/16 = 0).

No. Name Setting Range Default
02-07 Motor Direction at Power Up when Using Operator Oorl 0
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Setting 0: Forward
Setting 1: Reverse

@ 03: Copy Function

Use 03 parameters to Read, Copy, and Verify the parameter settings to and from the drive.

B 03-01 Copy Function Selection

This parameter controls the copying of parameters to and from the LED operator (option). The copy function will change
certain parameter default settings depending on the regional specification of the drive.

No. Name Setting Range Default
03-01 Copy Function Selection Oorl 0

0: COPY SELECT (no function)
1: INV --> OP READ
All parameters are copied from the drive to the LED operator.

2: OP --> INV WRITE
All parameters are copied from the LED operator to the drive.

3: OP<-->INV VERIFY
Parameter settings in the drive are compared to those in the LED operator.

Note: When using the copy function, the drive model number (02-04) and the software number (U1-14) must match or an error will occur.

H 03-02 Copy Allowed Selection

Enables and disables the digital operator copy functions.

No. Name Setting Range Default
03-02 Copy Allowed Selection 0,1 0
0: Disabled
No digital operator copy functions are allowed
1: Enabled
Copying allowed

€ o04: Maintenance Monitor Settings
H 04-01: Accumulated Operation Time Setting

Parameter 04-01 sets the cumulative operation time and allows the user to set the starting value of the accumulated operation
time displayed in monitor U4-01.

Note: The value in 04-01 is set in 10 h units. For example, a setting of 30 will set the cumulative operation time counter to 300 h. 300 h will also be
displayed in monitor U4-01.

No. Name Setting Range Default
04-01 Accumulated Operation Time Setting 0 to 9999 0

B 04-02: Accumulated Operation Time Selection

Selects the conditions for what is to be considered “accumulated operation time.” Accumulated operation time is displayed in
U4-01.

No. Name Setting Range Default
04-02 Accumulated Operation Time Selection Oorl 0

Setting 0: Power On Time
The drive logs the time it is connected to a power supply, no matter if the motor is running or not.

Setting 1: Run Time

The drive logs the time that the output is active, i.e., whenever a Run command is active (even if the motor is not rotating) or
a voltage is output.
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B 04-03: Cooling Fan Operation Time/Maintenance Setting

Sets the value of the cooling fan operation time counter displayed in monitor U4-03. Parameter 04-03 also sets the base value
used for the cooling fan maintenance value displayed in U4-04. Be sure to reset this parameter back to 0 if the cooling fan is
replaced.

Note: 1. The value in 04-03 is set in 10 h units. For example, a setting of 30 will set the cooling fan operation time counter to 300 h. “300” will be

displayed in monitor U4-03.
2. The actual maintenance time depends on the environment the drive is used in.

No. Name Setting Range Default
04-03 Cooling Fan Operation Time 0 to 9999 0

B 04-05: Capacitor Maintenance Setting

Sets value of the maintenance monitor for the DC bus capacitors displayed in U4-05 as a percentage of the total expected
performance life. This value should be reset to 0 when the DC bus capacitors have been replaced.

Note: The actual maintenance time will depend on the environment the drive is used in.

No. Name Setting Range Default
04-05 Capacitor Maintenance Setting 0 to 150% 0%

B 04-07: DC Bus Pre-charge Relay Maintenance Setting

Sets the value of the softcharge bypass relay maintenance time displayed in U4-06 as a percentage of the total expected
performance life. This value should be reset to 0 when the relay has been replaced.

Note: The maintenance actual time depends on the environment the drive is used in.

No. Name Setting Range Default
04-07 DC Bus Pre-charge Relay Maintenance Setting 0to 150% 0%

B 04-09: IGBT Maintenance Setting

Sets the value of the IGBT maintenance time displayed in U4-07 as a percentage of the total expected performance life. This
value should be reset to 0 when the IGBTs have been replaced.

Note: The actual maintenance time depends on the environment the drive is used in.

No. Name Setting Range Default
04-09 IGBT Maintenance Setting 0to 150% 0%

B o04-11: U2, U3 Initialization

When the drive is initialized, the fault trace and fault history monitors (U2-00 and U3-0O0) are not reset. Parameter 04-11
can be used to initialize them.

No. Name Setting Range Default
04-11 U2, U3 Initialization Oorl 0

Setting 0: No Action
The drive keeps a record of the fault trace and fault history.

Setting 1: Reset Fault Data

Resets the data for the U2-000 and U3-000 monitors. Once 04-11 is set to 1 and the ENTER key is pressed, the fault data
are erased and the display returns to 0.

B 04-12: kWh Monitor Initialization

The kWh monitors U4-10 and U4-11 are not initialized when the power is cycled or the drive is initialized. 04-12 can be used
to manually reset them.

No. Name Setting Range Default
04-12 kWh Monitor Initialization Oorl 0

Setting 0: No Action
The kWh data are kept as they are.
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Setting 1: Reset kWh Data

Resets the kWh counter. The monitors U4-10 and U4-11 will show 0. Once 04-12 is set to 1 and the ENTER key is pressed,
the kWh data are erased and the display returns to 0.

B 04-13: Number of Run Commands Counter Initialization

The Run command counter displayed in U4-02 is not reset when the power is cycled or the drive is initialized. Using 04-13
it can be manually reset to 0.

No. Name Setting Range Default
04-13 Number of Run Commands Counter Reset Oorl 0

Setting 0: No Action
The Run command data are kept as they are.

Setting 1: Reset kWh Data

Resets the Run command counter. The monitor U4-02 will show 0. Once 04-13 is set to 1 and the ENTER key is pressed, the
counter value is erased and the display returns to 0.

@ q: DriveWorksEZ Parameters
B q1-01 to q6-07: Reserved for Use by DriveWorksEZ

These parameters are reserved for use with DriveWorksEZ. Refer to the DriveWorksEZ manual for more information.

@ r: DriveWorksEZ Connection Parameters
B r1-01 to r1-40: DriveWorksEZ Connection Parameters

These parameters are reserved for use with DriveWorksEZ. Refer to the DriveWorksEZ manual for more information.

€ T: Motor Tuning

Auto-Tuning automatically sets and tunes parameters required for optimal motor performance.

Refer to Auto-Tuning on page 91 for details on Auto-Tuning parameters.
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5.11 U: Monitor Parameters

Monitor parameters let the user view various aspects of drive performance as it is shown on the operator display.

Some monitors can be output from terminal AM by assigning the specific monitor parameter number to H4-01. Refer to
H4-01: Multi-Function Analog Terminal AM Monitor Selection on page 194 for details on assigning functions to the analog
output.

€ U1: Operation Status Monitors

Status monitors display drive status like output frequency, current etc. Refer to U1: Operation Status Monitors on page 349
for a complete list of U1-O00 monitors and descriptions.

& U2: Fault Trace

These monitor parameters are used to view the status of various drive aspects when a fault occurs. This information is helpful
for finding out why a fault occurred. Refer to U2: Fault Trace on page 350 for a complete list of U2-000 monitors and
descriptions.

U2-00 monitors are not reset when the drive is initialized. Refer to 04-11: U2, U3 Initialization on page 230 for instructions
to initialize the fault trace.

& U3: Fault History

These parameters display faults that have occurred during operation as well as the drive operation time when those faults
occurred. Refer to U3: Fault History on page 351 for a complete list of U3-C0100 monitors and descriptions.

U3-00 monitors are not reset when the drive is initialized. Refer to 04-11: U2, U3 Initialization on page 230 for instructions
to initialize the fault trace.

€ U4: Maintenance Monitors

Maintenance monitors show:

* Runtime data of the drive and cooling fans, and number of Run commands issued.

* Maintenance data and replacement information for various drive components.

* kWh data.

* Highest peak current that has occurred and output frequency at the time the peak current occurred.
» Motor overload status information.

* Detailed information about the present Run command and frequency reference source selection.

Refer to U4: Maintenance Monitors on page 351 for a complete list of U4-C000 monitors and descriptions.

€ U5: PID Monitors

These monitors display various aspects of PID control. Refer to PID Block Diagram on page 124 for a description of where
each monitor is located in the PID control block.

Refer to US: PID Monitors on page 353 for a complete list of U5-C10 monitors and descriptions.

€ U6: Control Monitors

Control monitors show:

* Reference data for the output voltage and vector control.

* ASR monitors. Refer to C5: Automatic Speed Regulator (ASR) on page 138 for details and an illustration that shows where
in the ASR block the monitors are located.

* The offset value added to the frequency reference by the Frequency Offset function. Refer to Setting 44/45/46: Offset
Frequency 1/2/3 Addition on page 177.

* The bias value added to the frequency reference by the Up/Down 2 function. Refer to Setting 75/76: Up/Down 2 on page
179.

Refer to U6: Control Monitors on page 353 for a complete list of U6-C100 monitors and descriptions.
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@ US8: DriveWorksEZ Monitors

These monitors are reserved for use with DriveWorksEZ.
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This Page Intentionally Blank
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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.

6.1 SECTION SAFETY ..ottt ssssss s ssss s s sssss s sssssnss s 236
6.2 MOTOR PERFORMANCE FINE TUNING..........cccoiiiimrrrnsnre s 238
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6.8 DIAGNOSING AND RESETTING FAULTS..........oooiiiiiinnenrrrrrn e sssnnnens 266
6.9 TROUBLESHOOTING WITHOUT FAULT DISPLAY.......ooociiimmrrrriinnnnneeennnns 267
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6.1 Section Safety

A DANGER

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

A WARNING

Electrical Shock Hazard
Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may 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.

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 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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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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6.2 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: This section describes parameters that are commonly edited. Consult Yaskawa for more information on detailed settings and fine-tuning the
drive.

€ V/f Motor Control Method Tuning
Table 6.1 Parameters for Tuning the Drive in V/f Motor Control Method

Default Suggested

Problem Parameter No. Corrective Action Value Setting

.

If insufficient motor torque relative to the size of the load
causes hunting, reduce the setting.

* When motor hunting and oscillation occur with a light load,
increase the setting. 1.00 0.10 t0 2.00

Motor hunting and oscillation at| Hunting Prevention

speeds between 10 and 40 Hz Gain (n1-02) » Lower this setting if hunting occurs when using a motor with
arelatively low inductance, such as a high-frequency motor
or a motor with a larger frame size.
« Ifthe motor noise is too loud, increase the carrier frequency.
M . * When motor hunting and oscillation occur at speeds up to
* Motor noise

Carrier Frequency 40 Hz, lower the carrier frequency. 7 (Swing

: ls\/lgé(()lrs}:lungné%oarﬁizoscﬂlatlon Al Selection (C6-02) |+ The default setting for the carrier frequency depends on the] PWM 1) ToA
P P drive capacity (02-04) and the Drive Duty Selection
(C6-01).

« Poor torque or speed response Torque Compensation|* If motor torque and speed response are too slow, decrease
« Motor hgntin alg d oscilg tion Primary Delay Time | the setting. 200 ms <I>| 100 to 1000 ms

& (C4-02)  If motor hunting and oscillation occur, increase the setting.
« Poor motor torque at speeds  If motor torque is insufficient at speeds below 10 Hz,

q P Torque Compensation| increase the setting.
below 10 Hz 1.00 0.50 to 1.50

Gain (C4-01) « If motor hunting and oscillation with a relatively light load,
decrease the setting.

If torque is insufficient at speeds below 10 Hz, increase the E1-08:
Mid Output Voltage A| setting. 7

* Motor hunting and oscillation

* Poor motor torque at low speeds (E1-08) « If motor instability occurs at motor start, decrease the 1152%_418/ Initial value +5 V
* Motor instability at motor start | Minimum Output setting. 138V
Voltage (E1-10)  [Note: The recommended setting value is for 200 V class <I>

drives. Double this value when using a 400 V class drive.

Slip Compensation |* After setting the motor-rated current (E2-01), motor-rated

* Poor speed precision %ain (83_01) slip (E2-02) and motor no-load current (E2-03), adjust the - 0.5t0 1.5
slip compensation gain (C3-01).

<1> Default settings change when the Control Method is changed (A1-02) or a different V/f pattern is selected using parameter 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 6.2 Parameters for Tuning the Drive in OLV Motor Control Method

Problem Parameter No. Corrective Action Default Value Susgegtjgz;’ed
: fezgrogls(;tor torque and speed * If motor torque and speed response are too slow,
. . AFR Gain gradually decrease the setting by 0.05.
Control motor hunting and (n2-01) + If motor hunting and oscillation occur, gradually 1.00 0.50 10 2.00
oscillation at speeds between 10 . the setting by 0.05
and 40 Hz. increase the setting by 0.05.
» To improve motor torque speed response, gradually
reduce this setting by 10 ms and check the
* Poor motor torque and speed performance. Tl
response q P + If motor hunting and oscillation occur as a result of]
. . AFR Time Constant 1 load inertia, gradually increase the setting by 50 ms
OCSO(;Ile;li(I,IIllO;?Z h;lerg;n‘t%e‘?vrxlfgen 10 (n2-02) and check the performance. 50 ms 50 to 2000 ms
and 40 Hz P Note: Ensure that n2-02 < n2-03. When making
) adjustments to n2-02, set C4-02 (Torque
Compensation Primary Delay Time Constant 1)
accordingly.
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by 0.1 ms.

Problem Parameter No. Corrective Action Default Value s%%%ﬁﬁg’d
« If overvoltage trips occur, gradually increase this
setting by 50 ms.
* Ifresponse is slow, gradually reduce this setting by
AFR Time Constant 2 10 ms.
(n2-03) Note: Ensure that n2-02 < n2-03. When making 750 ms 750 10 2000 ms
adjustments to n2-03, increase the value of C4-06
* Overvoltage trips when (Torque Compensation Primary Delay Time 2)
accelerating, decelerating, or proportionally.
during sudden speed or load « If overvoltage trips occur, gradually increase this
changes. setting by 10 ms and check the performance.
Torque Compensaton |* Y 1ePorse oo, aradualy reduce tiseting by
5 (Crtey [Note: Ensure that C4-02 < C4-06. When changing 150 ms 1500 750 ms
C4-06 (Torque Compensation Primary Delay Time
Constant 2), increase the value of n2-03
proportionally.
» To improve motor torque speed response, gradually
reduce this setting by 2 ms and check the
« Poor motor torque and speed Torque Compensation | performance.
response q P Primary Delay Time | If motor hunting and oscillation occur, gradually 20 <I> 20 to 100 ms
. Morzor huntine and oscillation Constant 1 increase this setting by 10 ms. ms
g ’ (C4-02) Note: Ensure that C4-02 < C4-06. When making
adjustments to C4-02, increase n2-02 (AFR Time
Constant) proportionally.
Slip Compensation . lI)t;/ r(le%prc;r;se is slow, gradually decrease the setting
. o . . . <I>
Poor speed response and stability P%?S%gilég_ga?e * If speed is unstable, gradually increase the setting 200 ms 100 to 500 ms
by 10 ms.
* If speed is too slow, gradually increase the setting
. . Slip Compensation Gain| by 0.1 ms. <>
Poor speed precision (C3-01) * If speed is too fast, gradually decrease the setting 1.0 0.5t0 1.5

Motor noise
Control motor hunting and

Carrier Frequency

If there is too much motor noise, the carrier
frequency is too high.

If motor hunting and oscillation occur at low
speeds, reduce the carrier frequency.

7 (Swing PWM
1)

0 to the default

Voltage (E1-10)

When working with a relatively light load, increasing
this value too much can create an excessively high of]

a torque reference.

(l)(s)cilllzatlon occur at speeds below Selection (C6-02) |, The default setting for the carrier frequency setting
) 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. o N
Mid Output Voltage A * If the motor exhibits excessive instability at start- | g1_08: 12.0 v
* Poor motor torque at low speeds (E1-08) up, reduce the setting. <I>
* Poor speed response Minimum Output Note: The default value is for 200 V class units. E1-10:25V Initial £2 V
* Motor instability at motor start. Double this value when using a 400 V class drive. <>

<1> Default settings change when the Control Method is changed (A1-02) or a different V/f pattern is selected using parameter 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 = “17).

€ Motor Hunting and Oscillation Control Parameters

In addition to the parameters discussed on page 152, the following parameters indirectly affect motor hunting and oscillation.

Table 6.3 Parameters that Affect Control Performance in Applications

Name (Parameter No.)

Application

Dwell Function (b6-01 through b6-04)

Prevents motor speed loss by maintaining the output frequency when working with heavy loads or when
there is powerful backlash on the machine side.

Accel/Decel Time (C1-01 through C1-09)

deceleration.

Adjusting accel and decel times will affect the torque presented to the motor during acceleration or

C2-04)

S-Curve Characteristics (C2-01 through

Prevents shock at the beginning and end of acceleration and deceleration.

Jump Frequency (d3-01 through d3-04)

Skips over the resonant frequencies of connected machinery.

Analog Filter Time Constant (H3-

13)

Prevents fluctuation in the analog input signal due to noise.
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Name (Parameter No.)

Application

Stall Prevention (L3-01 through L3-06,
L3-11)

* 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.

Torque Limits (L7-01 through L7-04,
L7-06, L7-07)

* 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.
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6.3 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 70.

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 6.4 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 6.4 Types of Alarms, Faults, and Errors
Drive Responses to Alarms, Faults, and Errors

Type

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.

* 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-O0O = 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

266.

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.

* The motor does not stop.

* One of the multi-function contact outputs closes if set to be tripped by a minor fault (H2-OO = 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.

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.

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.

Faults

Minor Faults and
Alarms

Operation Errors

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 242 for more information. Conditions such as overvoltage
or external faults can trip both faults and minor faults, therefore it is important to note whether the LEDs remain lit or if the
LEDs flash.

Troubleshooting

Table 6.5 Fault Displays

LED Operator Display Name Page | |LED Operator Display Name Page
b5 bUS  |Option Communication Error 244 || _____ Drive specification mismatch during
rr MEMOBUS/Modbus CPFOG CPF06 |Terminal Board or Control Board 245
-t CE | communication Error 44 1 replacement
3 CF _ |Control Fault 244 CREO CPF07 |Terminal Board Communication Fault| 245
faf CoF  |Current Offset Fault 244 CPEOE CPF08 }EEIEFOM Serial Communications 245
Forno : —
SEER gigi ?é?MC - Error ;4‘; TPE 7! | CPFII |RAM Fault 245
UL E ata Fault 4 TPFIZ | CPF12 |FLASH Memory Fault 245
] CPF13 |Watchdog Circuit Exception 245
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LED Operator Display Name Page | |LED Operator Display Name Page
FOC 1o P Coan
1'__ ,n,'_ :' 1 CPF14 |Control Circuit Fault 245 ol II__-:I;: u _t'o oF?[ig 3to Option Card Fault (Port A) 249
S CPF16 |Clock Fault 245 ornaa 0o
rRET CPF17 |Timing Fault 245 oH oH |Heatsink Overheat 249
CPF I8 | CPF18 [Control Circuit Fault 245 of | oH1 |Heatsink Overheat 249
CPE 1S | CPF19 |Control Circuit Fault 246 ah3 oH3 _|Motor Overheat 1 (PTC input) 249
CPF20 RAM Fault 246 olY oH4  [Motor Overheat 2 (PTC input) 249
CPFAG or ol L1 |Motor Overload 250
_,_rL :i‘::?'qr CPF21 FLASH Meglor}{ Fault ' 246 "H’- _l' 0 (.) or Overloa
Lrrc <1> |Watchdog Circuit Exception 246 oLC oL2 |Drive Overload 250
Clock Fault 246 ol 3 oL3 |Overtorque Detection 1 251
LA CPF22 |A/D Conversion Error 246 ol oL4 |Overtorque Detection 2 251
Lrrcd CPF23 |PWM Feedback Data Fault 246 ol5 oL5 |Mechanical Weakening Detection 1 251
CRFECY CPF24 |Drive Capacity Signal Fault 246 ol 1 oL7 |High Slip Braking oL 251
| Excessive Speed Deviation (for afr oPr  |Operator Connection Fault 251
ocu 4BV ISimple V/f with PG) 246 z = 1o . .
— - [u] o verspeed (for Simple V/f with PG) 251
dudAl dWAL |DriveWorksEZ Program Error Output| 246 0 It 251
LuF! dWFL |DriveWorksEZ Fault 246 = - S
d::';_'l_l = ' HE PF  |Input Phase Loss 252
ciru EF0 |Option Card Ex.ternal Faul.t 256 o G PG Disconnect (for Simple V/f with 52
£F lwEEn | EFlto External Fault (input terminal S1 to 246 ruo % [PG)
- EF7_|S7) H rH  |Dynamic Braking Resistor 253
FhH FbH |Excessive PID Feedback 247 — D < Brakine Transi 253
Fhi FbL |PID Feedback Loss 247 — - ynamic Braxing Transistor
i ,_' - SEr SEr |Too Many Speed Search Restarts 253
i GF _ |Ground Fault 247 5o STO _|Pull-Out Detection 253
,"Li - LF__|Output Phase Loss 247 ] UL3  |Undertorque Detection 1 253
£ ,_L LF2_|Current Imbalance 248 UL UL4 |Undertorque Detection 2 253
o i,' — o€ Ove.rcurrent 248 bLs UL5 |Mechanical Weakening Detection 2 253
D:c /_,:’__/, /_:’ oFA00 Opt?on Cafd Fault (port A) 248 ot Uvl  |Undervoltage 254
i FI-"’:,’ .', OFAOI Opt?on Unit Fault 24 tud Uv2 |Control Power Supply Undervoltage | 254
ornia | oFA03 |Option Card Fault (Port A) 249 Ju3 Uv3_ |Soft Charge Circuit Fault 254
oF ALY oFA04 |Option Card Fault (Port A) 249

<1> Displayed as £ £ 2{l when occurring at drive power up. When one of the faults occurs after successfully starting the drive, the display will show
roc
Lo,

B 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 255. 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 6.6 Minor Fault and Alarm Displays

LED Operator Display Name M"('ﬂ;_':aunltgluot)p ut Page
bb bb Drive Baseblock No output 255
BUS bUS Option Card Communications Error YES 255
CARLL CALL  |Serial Communication Transmission Error YES 255
CE CE MEMOBUS/Modbus Communication Error YES 255
fr5l CrST Can Not Reset YES 255
dEu dEv Excessive Speed Deviation (for Simple V/f with PG) YES 256
anf dnE Drive Disabled YES 256
dLdAL dWAL  |DriveWorksEZ Alarm YES 246
EF EF Run Command Input Error YES 256
EF ltoEFT EF1 to EF7 |External Fault (input terminal S1 to S7) YES 257
F&H FbH Excessive PID Feedback YES 257
Fhil FbL PID Feedback Loss YES 257
Abb Hbb Safe Disable Signal Input YES 257
HabF HbbF Safe Disable Signal Input YES 257
HCA HCA  |Current Alarm YES 258
aH oH Heatsink Overheat YES 258
nHc oH2 Drive Overheat YES 258
a3 oH3 Motor Overheat YES 258
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LED Operator Display Name erzl?lafnagt=01uot)put Page
oL oL3 Overtorque 1 YES 258
ol oL4 Overtorque 2 YES 259
ol b oL5 Mechanical Weakening Detection 1 YES 259

o5 oS Overspeed (for Simple V/f with PG) YES 259
ou ov Overvoltage YES 259
FRSS PASS  [MEMOBUS/Modbus Test Mode Complete No output 259
FPlio PGo PG Disconnect (for Simple V/f with PG) YES 259
rin rUn During Run 2, Motor Switch Command Input YES 260
5 SE MEMOBUS/Modbus Test Mode Fault YES 260
] UL3 Undertorque 1 YES 260
UL UL4 Undertorque 2 YES 260
bLs ULS Mechanical Weakening Detection 2 YES 253
o Uv Undervoltage YES 260
B Operation Errors
Table 6.7 Operation Error Displays
LED Operator LED Operator
Display Name Page Display Name Page
oFED oPEO1 |Drive Unit Setting Error 261 oFELE oPEO8 |Parameter Selection Error 262
oFELZ oPE(Q2 |Parameter Setting Range Error 261 oFELS oPE09 |PID Control Selection Error 262
oFElS oPE03 |Multi-Function Input Setting Error 261 afE Il oPE10 |V/f Data Setting Error 263
oPEQY oPE04 |Terminal Board Mismatch Error 262 ofE oPE11 |Carrier Frequency Setting Error 263
oFELS oPEO5 |Run Command Selection Error 262 ofE i3 oPE13 |Pulse Train Monitor Selection Error 263
aPEOT oPEO7 E/Iulti-Function Analog Input Selection 262
rror
B Auto-Tuning Errors
Table 6.8 Auto-Tuning Error Displays
LED Operator LED Operator
Display Name Page Display Name Page
End ! Endl |Excessive V/f Setting 264 Er-04 Er-04 |Line-to-Line Resistance Error 264
43 Motor Iron Core Saturation Coefficient Er-05 Er-05 |No-Load Current Error 265

ChoC End2 E 264 = T

_ rror Er-U0 Er-08 |Rated Slip Error 265

Endd End3 |Rated Current Setting Alarm 264 [T Er-09 |Acceleration Error 265

C__i — -
lZ- i ,_r/’ _:' Er-01 |Motor Data Error 264 [P Er-11_ |Motor Speed Error 265
L "’_"':_ Er-02_|Alarm 264 Er- i Er-12  |Current Detection Error 265
tr-Ud Er-03 [STOP button Input 264
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6.4 Fault Detection

6.4 Fault Detection

@ Fault Displays, Causes, and Possible Solutions

Table 6.9 Detailed Fault Displays, Causes, and Possible Solutions

LED Operator Display Fault Name
~ Option Communication Error
] bUS * 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 an EMC 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
rc 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.

Use Yaskawa-recommended cables, or another type of shielded line. Ground the shield on the controller
side or on the drive input power side.

Ensure that other equipment such as switches or relays do not cause noise and use surge suppressors if]
required.

Separate all wiring for communications devices from drive input power lines. Install an EMC noise
filter to the input side of the drive input power.

LED Operator Display Fault Name
- Control Fault
LF 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
- r Current Offset Fault
ser 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 calculated 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-OO = 61 or 62).
Note: When using a PM motor, both External Speed Search 1 and 2 perform the same operation.

LED Operator Display

Fault Name

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.
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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
FOcA PWM Data Error
CoOcCha
L 3 CPF03 - -
srryd There is a problem with the PWM data.
Cause Possible Solution
Drive hardware is damaged. Replace the drive.
LED Operator Display Fault Name
R EEPROM Data Error
rocn
sEHE CPEOS 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 power supply was switched off when
parameters were written (e.g., using a
communications option card).

Reinitialize the drive (A1-03).

LED Operator Display Fault Name
FoOCha Terminal Board Communications Error
L CPF07 . . .
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
rocng CPFO8 EEPROM Serial C(?mn.numcanon 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
CPE L CPF11 RAM Fault
Cause Possible Solution
Hardware is damaged. Replace the drive.
LED Operator Display Fault Name
FOoc 13 FLASH Memory Fault
srhE CPFI2 Problem with the ROM (FLASH memory).
Cause Possible Solution
Hardware is damaged. Replace the drive.
LED Operator Display Fault Name
Foc 13 Watchdog Circuit Exception
Pk id CPFI3 Self-diagnostics problem.
Cause Possible Solution
Hardware is damaged. Replace the drive.
LED Operator Display Fault Name
FoOc iU Control Circuit Fault
sEr CPFl4 CPU error (CPU operates incorrectly due to noise, etc.)
Cause Possible Solution
Hardware is damaged. Replace the drive.
LED Operator Display Fault Name
Focoic Clock Fault
FFio CPFI6 Standard clock error.
Cause Possible Solution
Hardware is damaged. Replace the drive.
LED Operator Display Fault Name
CEE T CPF17 Tirr.linvg Fault - -
A timing error occurred during an internal process.
Cause Possible Solution
Hardware is damaged. Replace the drive.
LED Operator Display Fault Name
o CPFIS8 Control Circuit Fault . . :
CPU error. Non-Maskable Interrupt (An unusual interrupt was triggered by noise, etc.)
Cause Possible Solution

Hardware is damaged.

Replace the drive.
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LED Operator Display Fault Name
r Control Circuit Fault
roc l|7l
s CPELY CPU error (Manual reset 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, watchdog circuit exception,
clock error
rocan o rOca ¢ RAM fault.
FhreuortrRed CPE20or CPE2L 1, 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
rpEaa CPF22 A/D Convers:lon Fault
A/D conversion error.
Cause Possible Solution

Control circuit is damaged.

* Cycle power to the drive. Refer to Diagnosing and Resetting Faults on page 266.
« If the problem continues, replace the drive.

LED Operator Display Fault Name
Ffacaa PWM Feedback Fault
srred CPF23 PWM feedback error.
Cause Possible Solution
Hardware is damaged. Replace the drive.
LED Operator Display Fault Name
gy CPF24 Drive Capacity Signal Fault
o 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
Speed Deviation (for Simple V/f with PG)
dtu dEv 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.

short.

Acceleration and deceleration times are set too

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
dbudFL dWFL DriveWorksEZ Fault
dbufAl dWAL DriveWorksEZ Program Error Output
Cause Possible Solution
Fault output by DriveWorksEZ » Correct whatever caused the fault.
LED Operator Display Fault Name
£en EFO Option Card External Fault
B An external fault condition is present.

Cause

Possible Solution

An external fault was received from the PLC
with other than F6-03 = 3 “alarm only” (the
drive continued to run after external fault).

» Remove the cause of the external fault.
» Remove the external fault input from the PLC.

Problem with the PLC program.

Check the PLC program and correct problems.

LED Operator Display Fault Name
[ EF1 External Fault (input terminal S1)
External fault at multi-function input terminal S1.
£eo EF2 External Fault (input terminal S2)
External fault at multi-function input terminal S2.
£E3 EF3 External Fault (input terminal S3)
- External fault at multi-function input terminal S3.
£Ey EF4 External Fault (input terminal S4)
B External fault at multi-function input terminal S4.
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External Fault (input terminal S5)

£F5

s EFS External fault at multi-function input terminal S5.

£EG EF6 External Fault (input terminal S6)

T External fault at multi-function input terminal Sé.

con External Fault (input terminal S7)

crl 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
Err Eir EEPROM Write Error
s Data does not match the EEPROM being written to.
Cause Possible Solution
. <
Press the ©E%E8 button.
B » Correct the parameter settings.
» Cycle power to the drive. Refer to Diagnosing and Resetting Faults on page 266.
LED Operator Display Fault Name
~ Excessive PID Feedback
h FbH 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”.
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
PID Feedback Loss
[ FbL 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
- Ground Fault
L GF * 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 (H1-O0O =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
_ Output Phase Loss
LF LF * Phase loss on the output side of the drive.
+ Phase Loss Detection is enabled when L8-07 is set to “1” or “2”.
Cause Possible Solution

The output cable is disconnected.

* Check for wiring errors and ensure the output cable is connected properly.

» Correct the wiring.

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

247

n Troubleshooting



6.4 Fault Detection

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 57.

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
s Output current imbalance
Lrc 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 57 .

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

ol oC Overcurrent

T 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

Check the motor cables.
Remove the short circuit and power the drive back up.

is a grounding problem.

Check the resistance between the motor cables and the ground terminal®.
Replace damaged cables.

The load is too heavy.

Measure the current flowing into the motor.

Replace the drive with a larger capacity 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.

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 = “1”).
Program the Speed Search command input through one of the multi-function contact input terminals
(H1-00 =“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

oFAOD

oFA00

Option Card Fault (Port A)

The option card is incompatible with the drive.
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Cause Possible Solution
The option card is incompatible with the drive.|Use a compatible option card.
LED Operator Display Fault Name
ofa0 OFAO1 Option Card Faljllt (Port A)
Replace the option card.
Cause Possible Solution
;lillée d(;Ii)\Eleon card is not connected properly to Turn the power off and reconnect the option card.
LED Operator Display Fault Name
ofa03 oFA03 Opt}on Card Fault‘(port A)
Option card self-diagnostic error
oEany OFAO4 Option Card Fault (port A)

An error occurred attempting to write to the option card memory.
Option Card Fault (port A)
Communication ID error

oFR3I0 tonFAY3 0FA30 to oFA43

Cause Possible Solution
Option card or hardware is damaged. Replace the option card. Contact Yaskawa for consultation.
LED Operator Display Fault Name
Heatsink Overheat
ohH oH 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

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.

Measure the output current.

Decrease the load.

Lower the carrier frequency (C6-02).

Replace the cooling fan. Refer to Cooling Fan Replacement on page 281.
After replacing the drive, reset the cooling fan maintenance parameter (04-03 = “0”).

LED Operator Display Fault Name

Overheat 1 (Heatsink Overheat)

The temperature of the heatsink has exceeded the overheat detection level.
Cause Possible Solution

Check the temperature surrounding the drive.

Improve the air circulation within the enclosure panel.

Install a fan or air conditioner to cool the surrounding area.
Remove anything near the drive that might be producing excessive heat.

Measure the output current.
Lower the carrier frequency (C6-02).
Reduce the load.

* Check the maintenance time for the cooling fan (U4-04).

+ 1f U4-04 exceeds 90%, replace the cooling fan. Refer to Cooling Fan Replacement on page 281.
After replacing fan, reset the fan maintenance time (04-03 = “0”).

Current flowing to control circuit terminal +V| ¢ Check the current level of the terminal.

exceeded the tolerance level. Set the current to the control circuit terminal to be 20 mA or less.

Surrounding temperature is too high.

Load is too heavy.

Internal cooling fan is stopped.

ohf | oH1

Surrounding temperature is too high. :

Load is too heavy.

The internal cooling fan has reached its
performance life or has malfunctioned.

LED Operator Display Fault Name
_ Motor Overheat Alarm (PTC Input)
oH3 oH3 * 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

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

Motor Overheat Fault (PTC Input)

ona oH4 + The motor overheat signal to analog input terminal A1 or A2 exceeded the fault detection level.
* Detection requires that multi-function analog input H3-02 or H3-10 = “E”.

Motor has overheated
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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

ol | oL1

Motor Overload

The electrothermal sensor tripped overload protection.

Cause

Possible Solution

Load is too heavy.

Reduce the load.

Cycle times are too short during acceleration
and deceleration.

Increase the acceleration and deceleration times (C1-01 through C1-08).

* 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.

« Ifthe 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.
» If E1-08 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).

Motor overheated by overexcitation operation.

» Overexcitation increases the motor losses and the motor temperature. If applied too long, motor damage
can occur. Prevent excessive overexcitation operation or apply proper cooling to the motor

» Reduce the excitation deceleration gain (n3-13).

Set L3-04 (Stall Prevention during Deceleration) to a value other than 4.

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
oLc oL2 : : :
The thermal sensor of the drive triggered overload protection.
Cause Possible Solution

Load is too heavy.

Reduce the load.

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 = “1).

Output current fluctuation due to input phase
loss

Check the power supply for phase loss.
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LED Operator Display Fault Name
Overtorque Detection 1
ol d oL3 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
Overtorque Detection 2
ol oL4 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.

LED Operator Display Fault Name
ol G oL5 Mechanical Weakening Detection 1
T Overtorque occurred, matching the conditions specified in L6-08.
Cause Possible Solution

Overtorque occurred, triggering the
mechanical weakening level set to L6-08.

Check for the cause of mechanical weakening.

LED Operator Display Fault Name
o7 oL7 High-Slip Braking oL
[l
He The output frequency stayed constant for longer than the time set in n3-04 during High-slip Braking.
Cause Possible Solution

Excessive load inertia.

Motor is driven by the load.

* Reduce deceleration times using parameters C1-02, -04, -06 and -08 in applications that do not use

Something on the load side is restricting
deceleration.

High-slip Braking.
+ Use a braking resistor to shorten deceleration time.

The overload time during High-slip Braking is
too short.

* 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

oPr

External Digital Operator Connection Fault

 The external operator has been disconnected from the drive.

Note: An oPr fault will occur when all of the following conditions are true:
Output is interrupted when the operator is disconnected (02-06 = 1).

The run command is assigned to the operator

(b1-02 = 0 and LOCAL has been selected).

Cause

Possible Solution

External operator is not properly connected to
the drive.

Check the connection between the operator and the drive.

* Replace the cable if damaged.

Turn off the drive input power and disconnect the operator. Next reconnect the operator and turn the
drive input power back on.

LED Operator Display Fault Name

0t oS Overspeed (Simple V/f with PG)

T 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
au ov Voltage in the DC bus has exceeded the overvoltage detection level.
- » For 200 V class: approximately 410 V
* For 400 V class: approximately 820 V (740 V when E1-01 is less than 400)
Cause Possible Solution

Deceleration time is too short and regenerative
energy flows from the motor into the drive.

* 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 = “17).

Stall prevention is enabled as the default setting.
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6.4 Fault Detection

Fast acceleration time causes the motor to
overshoot the speed reference.

* Check if sudden drive acceleration triggers an overvoltage alarm.
¢ Increase the acceleration time.
» Use longer S-curve acceleration and deceleration times.

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 = “1”).
Lengthen the S-curve at acceleration end.

Drive input power voltage is too high * Check the voltage. o s . . .
’ » 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
~ Input Phase Loss
AE PF 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.

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 51

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.

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
o PGo PG Disconnect (for Simple V/f with PQG)
]
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.
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LED Operator Display Fault Name
Braking Resistor Overheat
rH 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.

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 very hot.

LED Operator Display

Fault Name

[ 1T

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 266.
» Replace the drive if the fault continues.

LED Operator Display Fault Name
[ SEr Too Many Speed Search Restarts
B 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
crm STO Motor Pull Out or Step Out Detection
) N
- Motor pull out or step out has occurred. Motor has exceeded its pull out torque.
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
_ Undertorque Detection 1
uLs UL3 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.

There is a fault on the machine side.

Check the load for any problems.

LED Operator Display Fault Name
Undertorque Detection 2
) 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

1 ULS

(NN

Mechanical Weakening Detection 2

The operation conditions matched the conditions set to L6-08.
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6.4 Fault Detection

Cause

Possible Solution

Undertorque was detected and matched the
condition of mechanical loss detection
operation selection (L6-08).

Check the load side for any problems.

LED Operator Display

Fault Name

Uvl

DC Bus Undervoltage

One of the following conditions occurred while the drive was stopped:

» Voltage in the DC bus fell below the undervoltage detection level (L2-05).

* 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 than 400) The fault is output only if]
L2-01 =0 or L2-01 =1 and the DC bus voltage is under L2-05 for longer than L2-02.

Cause

Possible Solution

Input power phase loss.

* The main circuit drive input power is wired incorrectly.
 Correct the wiring.

One of the drive input power wiring terminals
is loose.

* Ensure there are no loose terminals.
* Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire Gauges and
Tightening Torque on page 51

There is a problem with the voltage from the
drive input power.

* Check the voltage.
 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 worn.

* Check the maintenance time for the capacitors (U4-05).
» Replace the drive if U4-05 exceeds 90%.

The drive input power transformer is not large
enough and voltage drops after switching on
power.

Check the capacity of the drive input power transformer.

Air inside the drive is too hot.

Check the drive internal temperature.

Problem with the CHARGE indicator.

Replace the drive.

LED Operator Display Fault Name
0o Control Power Supply Voltage Fault
uuc Uv2 . S .
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
o3 Undervoltage 3 (Inrush Prevention Circuit Fault)
[N} UV3 B N N . B
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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6.5 Alarm Detection

6.5 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 Alarm Codes, Causes, and Possible Solutions on page 255 for the appropriate
action.

€@ Alarm Codes, Causes, and Possible Solutions

Table 6.10 Alarm Codes, Causes, and Possible Solutions

LED Operator Display Minor Fault Name
. bb Baseblock
oo
T Drive output interrupted as indicated by an external baseblock signal.
. . Minor Fault
Cause Possible Solutions (H2-00 = 10)
External baseblock signal entered via multi- . : .
function input terminal (S1 to S7). Check external sequence and baseblock signal input timing. No output
LED Operator Display Minor Fault Name
_ Option Communication Error
als bUS  After initial communication was established, the connection was lost.
* Assign a run command frequency reference to the option card.
. . Minor Fault
Cause Possible Solutions (H2-000 = 10)
Connection is broken or master controller |- Check for faulty wiring.
stopped communicating * Correct the wiring. . YES
) » Repair ground wiring or disconnected cables.
Option card is damaged. ?;1 ;l(liere are no problems with the wiring and the fault continues to occur, replace the option YES
The option card is not properly connected to . The; hcogn_ector pins on the option card are not properly lined up with the connector pins VES
the drive. on the dive.
* Reinstall the option card.
* Check options available to minimize the effects of noise.
» Take steps to counteract noise in the control circuit wiring, main circuit lines and ground
wiring.
* Try to reduce noise on the controller side.
A data error occurred due to noise. + Use surge absorbers on magnetic contactors or other equipment causing the disturbance. YES
» 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.
» All wiring for communications devices should be separated from drive input power lines.
Install an EMC noise filter to the input side of the drive input power.
LED Operator Display Minor Fault Name
O Serial Communication Transmission Error
Ll L CALL . . .
Communication has not yet been established.
. . Minor Fault
Cause Possible Solutions (H2-00 = 10)
Communications wiring is faulty, there is a | » Check for wiring errors.
short circuit, or something is not connected |+ Correct the wiring. YES
properly. » Remove and ground shorts and reconnect loose wires.
Programming error on the master side. Check communications at start-up and correct programming errors. YES
o S * Perform a self-diagnostics check.
Communications circuitry is damaged. » Replace the drive if the fault continues to occurs. YES
Terminal resistance setting is incorrect The terminal slave drive must have the internal terminal resistance switch set correctly. Place YES
g ) DIP switch S2 to the ON position.

LED Operator Display Minor Fault Name
MEMOBUS/Modbus Communication Error
Control data was not received correctly for two seconds.

[ p

CE
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6.5 Alarm Detection

command was entered.

. . Minor Fault
Cause Possible Solutions (H2-00 = 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.
A data error occurred due to noise  Use surge absorbers on magnetic contactors or other equipment causing the disturbance. YES
’  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 an
EMC noise filter to the input side of the drive input power.
o L . » Check the H5 parameter settings as well as the protocol setting in the controller.
Communication protocol is incompatible. |, Ensure settings are compatible. YES
The CE detection time (H5-09) is set shorter| *+ Check the PLC.
than the time required for a communication | ¢+ Change the software settings in the PLC. YES
cycle to take place. » Set a longer CE detection time (H5-09).
Incompatible PLC software settings or there|* Check the PLC. YES
is a hardware problem. » Remove the cause of the error on the controller side.
Communications cable is disconnected or |+ Check the connector for a signal through the cable.
d S YES
amaged. » Replace the communications cable.
LED Operator Display Minor Fault Name
LrGl CrST Can Not Reset
Minor Fault
Cause Possible Solutions Output
(H2-00=10)
. * Ensure that a run command cannot be entered from the external terminals or option card
Fault reset was being executed when a run duri
uring fault reset. YES

e Turn off the run command.

LED Operator Display

Minor Fault Name

Speed Deviation (for Simple V/f with PG)

dfu dEv 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-O00 =10)
Load is too heavy Reduce the load. YES
ggc;:}lle(:)rre:tlon and deceleration times are set Increase the acceleration and deceleration times (C1-01 through C1-08). YES
The load is locked up. Check the machine. YES
Parameter settings are inappropriate. Check the settings of parameters F1-10 and F1-11. YES
The motor brake engaged. Ensure the brake releases properly. YES
LED Operator Display Minor Fault Name
anf dnE Drive Disabled
Minor Fault
Cause Possible Solutions Output
H2-00=10)
“Drive Enable” is set to a multi-function
contact input (H1-OOO = 6A) and that signal|{Check the operation sequence. YES
was switched off.
LED Operator Display Minor Fault Name
cr EF Forward/Reverse Run Command Input Error
[
B Both forward run and reverse run closed simultaneously for over 0.5 s.
Minor Fault
Cause Possible Solutions Output
H2-00=10)
Sequence error Check the forward and reverse command sequence and correct the problem. YES
q Note: When minor fault EF detected, motor ramps to stop.
LED Operator Display Minor Fault Name
- Option Card External Fault
ll_' I EFO . -
An external fault condition is present.
Minor Fault
Cause Possible Solutions Output
(H2-00=10)
An external fault was received from the PLC| | pove the cause of the external fault
with F6-03 =3 (causing the drive to continue|, g ve the external fault input from the PLC. YES
running when an external fault occurs).
There is a problem with the PLC program. |Check the PLC program and correct problems. YES
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incorrectly.

LED Operator Display Minor Fault Name
[ EF1 External fault (input terminal S1)
External fault at multi-function input terminal S1.
3 EF2 External fault (input terminal S2)
s External fault at multi-function input terminal S2.
cCo EF3 External fault (input terminal S3)
s External fault at multi-function input terminal S3.
£y EF4 External fault (input terminal S4)
- External fault at multi-function input terminal S4.
cCC External fault (input terminal S5)
trh EF5 - — .
External fault at multi-function input terminal S5.
cc External fault (input terminal S6)
EFh EF6 - — :
External fault at multi-function input terminal S6.
£En EF7 External fault (input terminal S7)
External fault at multi-function input terminal S7.
Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
grlllfé(t)imal device has tripped an alarm Remove the cause of the external fault and reset the multi-function input value. YES
* Ensure the signal lines have been connected properly to the terminals assigned for external
Wiring is incorrect. fault detection (H1-OO = 20 to 2F). YES
* Reconnect the signal line.
Multi-function contact inputs are set * Check if the unused terminals have been set for H1-OO = 20 to 2F (External Fault). YES

+ Change the terminal settings.

LED Operator Display Minor Fault Name
~ Excessive PID Feedback
FoH 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 setto 1 or 4.
Minor Fault
Cause Possible Solutions Output
(H2-O00 = 10)
Parameters settings for b5-36 and b5-37 are Check parameters b5-36 and b5-37. YES
ncorrect.
PID feedback wiring is faulty. Correct the wiring. YES
Feedback sensor has malfunctioned. Check the sensor and replace it if damaged. YES
Feedback input circuit is damaged. Replace the drive. YES
LED Operator Display Minor Fault Name
~ PID Feedback Loss
Fhl 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 b5-13 and b5-14 are Check parameters b3-13 and b5-14. YES
correct.
PID feedback wiring is faulty. Correct the wiring. YES
Feedback sensor has malfunctioned. Check the sensor and replace it if damaged. YES
Feedback input circuit is damaged. Replace the drive. YES
LED Operator Display Minor Fault Name
Safe Disable Signal Input
Hbb
Hbb Hbb Both Safe Disable Input channels are open.
Minor Fault
Cause Possible Solutions Output
(H2-O00 =10)
. . . Check if external safety circuit tripped and disabled the drive. If the Safe Disable function
There is no signal at terminal HI. is not utilized, check if the terminals HC, H1, and H2 are linked. YES
Internally, both Safe Disable channels are Replace the drive. YES
broken.
LED Operator Display Minor Fault Name
- Safe Disable Signal Input
[ L' C
Hbb! HbDF One of the Safe Disable input channels is open.
Minor Fault
Cause Possible Solutions Output
(H2-00 =10)
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6.5 Alarm Detection

Clear debris caught in the fan that restricts air circulation.

One of the Safe Disable channels is faulty. |Replace the drive. YES
LED Operator Display Minor Fault Name
HCA HCA Current Alarm
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 times are too |+ If the torque level is not right for the load, take the following steps: YES
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| + Check the motor capacity.
drive is attempting to run a motor greater |+ Use a motor appropriate for the drive. Ensure the motor is within the allowable capacity YES
than the maximum allowable capacity. range.
The current level increased due to Speed The alarm will appear only briefly. There is no need to take action to prevent the alarm from
Search after a momentary power loss or ocourring in such instances YES
while attempting to perform a fault restart. g )
LED Operator Display Minor Fault Name
H oH Heatsink Overheat
o .
B The temperature exceeded the maximum allowable value.
Minor Fault
Cause Possible Solutions Output
(H2-O00 =10)
* Check the surrounding temperature.
. . . * Improve the air circulation within the enclosure panel.
Surrounding temperature is too high * Install a fan or air conditioner to cool surrounding area. YES
* Remove anything near drive that may cause extra heat.
. » Replace the cooling fan. Refer to Cooling Fan Replacement on page 281.
Internal cooling fan has stopped.  After replacing the drive, reset the cooling fan maintenance parameter to (04-03 = “0”). YES
* Provide proper installation space around the drive as indicated in the manual. Refer to
Correct Installation Orientation on page 35. YES
. . . « Allow for the specified space and ensure that there is sufficient circulation around the
Airflow around the drive is restricted. control 1
panel.
 Check for dust or foreign materials clogging cooling fan. YES

warning in the drive.

* Solving the problem will clear the warning.

LED Operator Display Minor Fault Name
JH o2 Drive Overheat Warning
I
o “Drive Overheat Warning” was input to a multi-function input terminal, S1 through S7 (H1-O00O= B)
Minor Fault
Cause Possible Solutions Output
(H2-O00=10)

An external device triggered and overheat |+ Search for the device that tripped the overheat warning. YES

LED Operator Display

Minor Fault Name

Motor Overheat

load 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.

o3 oH3 The motor overheat signal entered to a multi-function analog input terminal exceeded the alarm level (H3-02
or H3-10 =E).
Minor Fault
Cause Possible Solutions Output
H2-00=10)
Xgltl(t))r thermostat wiring is fault (PTC Repair the PTC input wiring. YES
There is a fault on the machine side (e.g., the|* Check the status of the machine. YES
machine is locked up). * Remove the cause of the fault.
» 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 mainly involve reducing
E1-08 and E1-10. Note: Do not lower E1-08 and E1-10 excessively, because this reduces
Motor has overheated. YES

LED Operator Display

Minor Fault Name

oL3

ol3d

Overtorque 1

Drive output current (or torque in OLV) was greater than L6-02 for longer than the time set in L6-03.
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machine is locked up).

Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
Inappropriate parameter settings. Check parameters L6-02 and L6-03. YES
There is a fault on the machine side (e.g., the| * Check the status of the machine. YES

* Remove the cause of the fault.

LED Operator Display Minor Fault Name
iU oL4 Overtorque 2
ot Drive output current (or torque in OLV) was greater than L6-05 for longer than the time set in L6-06.
Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
Parameter settings are not appropriate. Check parameters L6-05 and L6-06. YES
There is a fault on the machine side (e.g., the| *+ Check the status of the machine being used. YES
machine is locked up). * Remove the cause of the fault.
LED Operator Display Minor Fault Name
i oL5 Mechanical Weakening Detection 1
L
o Overtorque occurred, matching the conditions specified in L6-08.
Minor Fault
Cause Possible Solutions Output
H2-00 = 10)
Overtorque occurred, triggering the . .
mechanical weakening level set to L6-08. Check for the cause of mechanical weakening. YES
LED Operator Display Minor Fault Name
c Overspeed (for Simple V/f with PG)
o3 oS - — -
Pulse input (RP) indicates that motor speed feedback exceeded F1-08 setting.
Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
* Adjust the gain by using the pulse train input parameters (H6-02 through H6-05).
Overshoot or undershoot is occurrin, * Adjust the speed feedback accuracy. . . YES
g * Increase the settings for C5-01 (Speed Control Proportional Gain 1) and reduce C5-02
(Speed Control Integral Time 1).
PG pulse settings are incorrect. Set the H6-02 (Pulse Train Input Scaling) = 100%, the number of pulses during maximum YES
motor revolutions.
Parameter settings are inappropriate. S&lchFli Egg )setting for the overspeed detection level and the overspeed detection time (F1-08 YES
LED Operator Display Minor Fault Name
DC Bus Overvoltage
au ov 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)
Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
Suree voltage present in the drive input * Install a DC reactor or an AC reactor.
o vger gep P * Voltage surge can result from a thyristor convertor and a phase advancing capacitor YES
P ) operating on the same drive input power system.
* The motor is short-circuited.
* Ground current has over-charged the main| ¢ Check the motor power cable, relay terminals and motor terminal box for short circuits.
TR ; h v ) YES
circuit capacitors via the drive input * Correct grounding shorts and turn the power back on.
power.
* Review possible solutions for handling noise interference.
. Review section on ha_ndling noise interference and check control circuit lines, main circuit
Noise interference causes the drive to lines and ground wiring. o YES
operate incorrectly. . it/‘[gle mlalgnetlc contactor is identified as a source of noise, install a surge protector to the
coil.
Set number of fault restarts (L5-01) to a value other than 0. YES
LED Operator Display Minor Fault Name
FR5S PASS MEMOBUS/Modbus Comm. Test Mode Complete
Minor Fault
Cause Possible Solutions Output
(H2-00 = 10)
MEMOBUS/Modbus test has finished This verifies that the test was successful. No output
normally.
LED Operator Display Minor Fault Name
ar PGo PG Disconnect (for Simple V/f with PG)
tu Detected when no PG pulses received for a time longer than setting in F1-14.
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6.5 Alarm Detection

significantly.

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 wrong. Correct the wiring. YES
Motor brake is engaged. Ensure the brake releases properly YES
LED Operator Display Minor Fault Name
" Motor Switch during Run
o rUn N .
A command to switch motors was entered during run.
Minor Fault
Cause Possible Solutions Output
H2-00=10)
A motor switch command was entered Change the operation pattern so that the motor switch command is entered while the drive YES
during run. is stopped.
LED Operator Display Minor Fault Name
5E SE MEMOBUS/Modbus Communication Test Mode Error
Minor Fault
Cause Possible Solutions Output
H2-00 =10)
A digital input programmed to 67H
(MEMOBUS/Modbus test) was closed Stop the drive and run the test again. No output
while the drive was running.
LED Operator Display Minor Fault Name
e UL3 Undertorque Detection 1
I
e Drive output current (or torque in OLV) less than L6-02 for longer than L6-03 time.
Minor Fault
Cause Possible Solutions Output
H2-00 =10)
Inappropriate parameter settings. Check parameters L6-02 and L.6-03. YES
Load has dropped or decreased significantly.|Check for broken parts in the transmission system. YES
LED Operator Display Minor Fault Name
gy UL4 Undertorque Detection 2
- Drive output current (or torque in OLV) less than L6-05 for longer than L6-06 time.
Minor Fault
Cause Possible Solutions Output
H2-00=10)
Inappropriate parameter settings. Check parameters L6-05 and L6-06. YES
The load has dropped or decreased Check for broken parts in the transmission system. YES

disconnected.

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:
o 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
Cause Possible Solutions Output
(H2-00=10)
Phase loss in the drive input power. Check for wiring errors in the main circuit drive input power. Correct the wiring. YES
Loose wiring in the drive input power * Ensure the terminals have been properly tightened.
. & putp * Apply the tightening torque specified in this manual to fasten the terminals. Refer to Wire YES
terminals. N .
Gauges and Tightening Torque on page 51
. . . » Check the voltage.
Tc}:\?vr:r 1\5/;11t1;r(;blem with the drive input » Lower the voltage of the drive input power so that it is within the limits listed in the YES
P ge- specifications.
Drive internal circuitry is worn » Check the maintenance time for the capacitors (U4-05). YES
Yy ’ » Replace the drive if U4-05 exceeds 90%.

The drive input power transformer is not |+ Check for a tripped alarm when the magnetic contactor, line breaker and leakage breaker
large enough and voltage drops when the are turned on. YES
power is switched on. » Check the capacity of the drive input power transformer.
Air inside the drive is too hot. » Check the temperature inside the drive. YES
The CHARGE indicator light is broken or |, Replace the drive. YES
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6.6 Operator Programming Errors

6.6 Operator Programming Errors

An Operator Programming Error (oPE) 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 oPE Codes, Causes, and Possible Solutions on page 261 for the appropriate action. When
an oPE error is displayed, press the ENTER button to display U1-18 (oPE fault constant). This monitor displays the parameter

causing the oPE error.

@ oPE Codes, Causes, and Possible Solutions

Table 6.11 oPE Codes, Causes, and Possible Solutions

LED Operator Display Error Name
o Drive Capacity Setting Fault
Fedd PEO1 . .
areye © Drive capacity and the 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 Correct the value set to 02-04
the same. i
LED Operator Display Error Name
e Parameter Range Setting Error
ortld PE02 -
arue © Use U1-18 to find parameters set outside the 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
ofEl3 oPE03 A contradictory setting is assigned to multi-function contact inputs H1-01
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).

Correctly set functions that need to be enabled in combination with other

(settings 75 vs. 76).

The Up 2 command was set but the Down 2 command was not, or vice versa

functions.

* Run/Stop command for a 2-Wire sequence was set (H1-OO = 42), but
forward/reverse command (H1-OO = 43) was not.

* “Drive Enable” is set to multi-function input S1 or S2 (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 = “0”) or disable the Up/Down command.

Settings for NC and NO input for the following functions were selected at the
same time:
» 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 1 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 Up 2/Down 2 Command
(16 vs. 75, 76)

Check for contradictory settings assigned to the multi-function input
terminals at the same time. Correct setting errors.
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6.6 Operator Programming Errors

One of the following settings was entered while H1-OO = 2 (External

Reference 1/2):

* 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).

Correct the settings for the multi-function input terminal parameters.

H2-00 = 38 (Drive Enabled) but H1-OJO is not set to 6A (Drive Enable).

H1-0O0 = 7E (Direction Detection) although H6-01 is not set to 3 (Simple
V/f with PG).

LED Operator Display

Error Name

oPEDH

oPE04

Initialization required.

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
oPE0S oPEO5 Run Command/Frequency Reference Source Selection Error
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 > 0)

Set H6-01 to “0”.

LED Operator Display Error Name
Multi-Function Analog Input Selection Error
aftd oPE07 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)

Disable one of the PID selections.

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)

LED Operator Display Error Name
o Parameter Selection Error
oFtld 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 to “0”.
* Set the motor-rated current for PM to “0” (E5-03).

occur at the same time.

Note: Use U1-18 to find which parameters are set outside the specified setting range. Other errors are given precedence over oPEO8 when multiple errors

LED Operator Display Error Name
o PID Control Selection Fault
oPElS oPE09 PID control function selection is incorrect. Requires that PID control is
enabled (b5-01 =1 to 4).
Cause Possible Solutions
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6.6 Operator Programming Errors

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).

e Set b5-15 to another value besides 0.

* Set the stopping method to coast to stop or ramp to stop (b1-03

“1”)'

‘40” or

LED Operator Display Error Name
V/f Data Setting Error
The following setting errors have occurred where: E1-04 is greater than or
obE 0 oPE10 equal to E1-06 is greater than or equal to E1-07 is greater than or equal to
o 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.
Cause Possible Solutions
o Correct the settings for E1-04, -06, -07 and -09 (or E1-04, -06, -07, -09 for,
motor 2).
LED Operator Display Error Name
-1y oPEI1 Carrier Frequegcy Setting Err(?r
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.

LED Operator Display

Error Name

Pulse Monitor Selection Error

AL i3 oPE13

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
setto 101, 102, 105, or 116.

Change scaling for the Pulse Train monitor or set H6-06 to 101, 102, 105,

orll6.
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6.7 Auto-Tuning Fault Detection

6.7 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 6.12 Auto-Tuning Codes, Causes, and Possible Solutions

LED Operator Display Error Name
Cod! Endl Excessive V/f Setting. Detected only during Rotational Auto-Tuning, and displayed after Auto-Tuning is
- complete.
Cause Possible Solutions

The torque reference exceeded 20% during
Auto-Tuning.

» Before Auto-Tuning the drive, verify the information written on the motor nameplate and enter that data
to T1-03 through T1-05.

The results from Auto-Tuning the no-load
current exceeded 80%.

 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
[ End2 Motor Iron-Core Saturation Coefficient. Detected only during Rotational Auto-Tuning and displayed after
ST 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.

LED Operator Display Error Name
Endd | End3 Rated Current Setting Alarm (displayed after Auto-Tuning is complete)
Cause Possible Solutions

¢ The motor line-to-line resistance and the
motor-rated current are not consistent
with one another.

* 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.

LED Operator Display

Error Name

Er-01 Er-01

Motor Data Error

Cause

Possible Solutions

Motor data or data entered during
Auto-Tuning was incorrect.

* Check that the motor data entered to T1 parameters matches motor nameplate input before Auto-Tuning.
* 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. Data
required when Auto-Tuning for OLV
Control or 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

Er-00 | Er-02

Minor Fault

[ U
Cause

Possible Solutions

Incorrect motor data entered during
Auto-Tuning.

* 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.

.

Check the wiring and correct defective connections.

Load is too heavy.

Check around the machine.
Check the load.

.

LED Operator Display

Error Name

i Er-03

C__ni
[ (K]

STOP Button Input

Cause

Possible Solutions

Auto-Tuning canceled by pressing STOP
button.

Auto-Tuning did not complete properly and will have to be performed again.

LED Operator Display

Error Name

Er-04 Er-04

Cf

Line-to-Line Resistance Error

Cause

Possible Solutions

Motor data entered during Auto-Tuning
was incorrect.

* Motor data entered to T1 parameters does not match motor nameplate. Enter the correct data.
* Start Auto-Tuning over again and enter the correct information.
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6.7 Auto-Tuning_; Fault Detection

Auto-Tuning did not complete within
designated time frame.

Drive-calculated 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

Er-05 | Er-05

No-Load Current Error

Cause

Possible Solutions

Motor data entered during Auto-Tuning
was incorrect.

* Motor data entered to T1 parameters does not match motor nameplate. Enter the correct data.
» Restart Auto-Tuning and enter the correct information.

Auto-Tuning did not complete within
designated time frame.

Drive-calculated 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
Er-08 Er-08 Rated Slip Error
Cause Possible Solutions

Motor data entered during Auto-Tuning
was incorrect.

* Motor data entered to T1 parameters does not match 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
Er-09 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.

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
Er-1 | Er-11 Motor Speed Fault (detected only when Auto-Tuning is enabled)
Cause Possible Solutions

Torque reference is too high. (Enabled in
OLV only.)

* Increase the acceleration time (C1-01).
» Disconnect the machine from the motor, if possible.

LED Operator Display

Error Name

£ Er-12

-
Il T |

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.
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6.8 Diagnosing and Resetting Faults

6.8 Diagnosing and Resetting Faults

When a fault occurs and the drive stops, follow the instructions below to remove whatever conditions triggered the fault, then
restart the drive.

@ Fault Occurs Simultaneously with Power Loss

WARNING! Electrical Shock Hazard. Ensure there are no short circuits between the main circuit terminals (R/L1, S/L2, and T/L3) or between

the ground and main circuit terminals before restarting the drive. Failure to comply may result in serious injury or death and will cause
damage to equipment.

1. 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 266 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. Refer to Fault Displays, Causes, and Possible Solutions on page 244
3. Reset the fault. Refer to Fault Reset Methods on page 266.

@ Viewing Fault Trace Data After Fault
Step Display/Result

C 0
L0 U5 e e

1 Turn on the drive input power. The first screen F A= ] >

* |displays. = BEE| 0
Iy ‘ ml = ALM REV.
2. press until the monitor screen is displayed. nd Mo
- vy
< . .
3. Press to display the parameter setting screen. nd m
4. |Press and > until U2-02 (Fault History) is - m
displayed.
y
)
5- Ipress to view most recent fault (here, oC). nd m

-
6. |Press to view drive status information when fault
occurred.

7 Parameters U2-03 through U2-17 help determine cause
* |of fault.

\ 4
|

& Fault Reset Methods

After the Fault Occurs Procedure

Fix the cause of the fault, restart the )
drive, and reset the fault Press W3 on the digital operator.

Drive

. . . Close then open the fault signal digital input via STS——
Isizsettmg via Fault Reset Digital Input terminal S4. S4 is set fault reset as default (H1-04 <7 B Faut Reset Digtal Inpuy
— 12) 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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6.9 Troubleshooting without Fault Display

This section describes troubleshooting problems that do not trip an alarm or fault.

€ Cannot Change Parameter Settings

Cause

Possible Solutions

is present).

The drive is running the motor (i.

e., the Run command| e+ Stop the drive and switch over to the Programming Mode.
Most parameters cannot be edited during run.

settings.

The Access Level is set to restrict access to parameter

* Set the Access Level to allow parameters to be edited (A1-01 = 2).

LED screen will display “PAr”).

The operator is not in the Parameter Setup Mode (the

* See what mode the LED parameter is current set for.
» Parameters cannot be edited when in the Setup Mode (“STUP”’). Switch modes so that “PAr”
appears on the screen.

1B).

A multi-function contact input terminal is set to allow
or restrict parameter editing (H1-01 through H1-07 =

* When the terminal is open, parameters cannot be edited.
* Turn on the multi-function contact input set to 1B.

The wrong password was entered.

* 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:

Display parameter A1-04. Press the button while pressing at the same time.
Parameter A1-05 will appear.
+ Set a new password to parameter A1-05.

Undervoltage was detected.

» Check the drive input power voltage by looking at the DC bus voltage (U1-07).
* Check all main circuit wiring.

€ Motor Does Not Rotate Properly after Pressing RUN Button or after Entering External

Run Command

B Motor Does Not Rotate

Cause

Possible Solutions

The drive is not in the Drive
Mode.

* Check if the DRV light on the LED operator is lit.
+ Enter the Drive Mode to begin operating the motor. Refer to The Drive and Programming Modes on page 74.

o B
The 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:
. ® 10
Push the @GS 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 74.

A Fast-Stop was executed and
has not yet been reset.

Reset 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

Control circuit terminal (default setting)

Option card

One of the Safety Inputs is open.

Check for a short-circuit between terminals H1 and HC.
See if one of the Safety Inputs is open.

1:
2: MEMOBUS/Modbus communications
3:
+ 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.

If the frequency reference is set at terminal A1, check parameter H3-01 for the correct signal level selection. If terminal
A2 is used, check DIP switch S1. Then select the correct input level for terminal A2 in parameter H3-08.

Refer to DIP Switch S1 Analog Input Signal Selection on page 62.
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6.9 Troubleshooting without Fault Display

Cause

Possible Solutions

Selection for the sink/source
mode is incorrect.

Check DIP switch S3. Refer to Sinking/Sourcing Mode Switch on page 60.

Frequency reference is too low.

* Check the frequency reference monitor (U1-01).
* Increase the frequency by changing the maximum output frequency (E1-09).

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 Al 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.

STOP
The button was pressed

a REMOTE source.

when the drive was started from :

TOP . . .
When the button is pressed, the drive will decelerate to stop.
Switch off the run command and then re-enter a run command.

The 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).

Motor is not producing enough
torque in Open Loop Vector
Control.

» 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.

* 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 E1-10).

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.

« Ifthe 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 HI1-O1O must be set to 0.

Bl 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.

» Change the setting of parameter b1-14.

The forward direction for the motor is setup incorrectly.

Typically, forward is designated as being counterclockwise when looking from the motor shaft

(refer to the figure below).
@
(=172

1. Forward Rotating Motor (looking down the motor shaft)
2. Motor Shaft

Search estimated the speed to be
direction.

The motor is running at almost 0 Hz and the Speed

* Disable bi-directional search (b3-14 = “0”) so that Speed Search is performed only in the

in the opposite specified direction.

Note:
the motor.

Check the motor specifications for the forward and reverse directions. The motor specifications will vary depending on the manufacturer of

Bl 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”).

Wire sequence is selected.

A Reverse run signal has not been entered, although 3-

* Make sure that one of the input terminals S3 to S7 used for the 3-Wire sequence has been set
for reverse.
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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”).

Insufficient voltage insulation between motor phases. |200 V class, and 1200 V for 400 V class).

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

» 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.

M Drive Does Not Allow Selection 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 = “2”).

Bl Motor Hunting Occurs at Low Speeds

Cause

Possible Solutions

Excessive load inertia in Open Loop Vector Control. |¢ Increase the speed feedback detection control time constant (n2-02) from its default value of’

» Excess load inertia can cause motor hunting in Open Loop Vector Control due to slow motor,
response.

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).

B 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).

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.

Bl Motor Will Not Accelerate or the Acceleration Time is Too Long

Cause

Possible Solutions

* Check the maximum output frequency (E1-04).
* Increase E1-04 if it is set too low.

Frequency reference is 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 Al 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.
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Cause

Possible Solutions

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.

* Set 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.

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

“07,).

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.
* 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

incorrect values.

The analog input frequency gain and bias are set to

Check the main speed frequency reference terminal input gain level assigned to terminals A1l
and A2, as well as the frequency reference input bias to terminals A1 and A2 (parameters H3-03,
H3-04, and H3-12).

Set these parameters to the appropriate values.

input terminals A1 or A2.

A frequency bias signal is being entered via analog

If multi-function analog input terminals A1 and A2 are set for frequency reference (H3-02 =10
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 A1 and A2 (U1-13, U1-14).

B 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.

Vector Control.

Motor-rated voltage is set too high in Open Loop

» 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.

Vector Control.

Auto-Tuning did not complete properly for Open Loop

» Perform Auto-Tuning again.

B Deceleration Takes Longer Than

Expected 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 =“0").

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.
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Cause

Possible Solutions

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 A1l 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).

B Load Falls When Brake is Appli

ed (Elevator-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 Lin

es When the Drive is Powered On

Cause

Possible Solutions

Relay switching in the drive
generates excessive noise.

Separate the main

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.

circuit wiring and the control lines.

B Ground Fault Circuit Interrupter (GFCI) Trips During Run

Possible Solutions

Cause
* Increase the GFCI
Excessive leakage current trips | ®
MCCB. * Reduce the length
* Install a noise filte

Lower the carrier frequency (C6-02).

sensitivity or use GFCI with a higher threshold.

of the cable used between the drive and the motor.
r 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.

Unexpected Noise from Connected Machi

nery

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.
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Cause

Possible Solutions

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:

B Oscillation or Hunting

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).

Cause

Possible Solutions

Insufficient tuning in Open Loop Vector Control

Adjust the following parameters in the order listed.

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

“O”).

Insufficient tuning in V/f Control.

Reduce the gain.
* n1-02 (Hunting Prevention Gain Setting)
* n1-03 (Hunting Prevention Time Constant Setting)

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 and the signal is noisy.

 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.

H PID output fault

Cause

Possible Solutions

No PID feedback input.

* 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

* 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.

“B”).

The level of detection and the target value do not
correspond with each other.

 PID control keeps the difference between target and detection values at 0. Set the input level
for the values relative to one another.
+ 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 rises, the sensor detects a speed
decrease.

Set PID output for reverse characteristics (b5-09 = “17).

B Insufficient Motor Torque

Cause

Possible Solutions

Auto-Tuning has not yet been performed (required for
OLV Control).

Perform Auto-Tuning.

The control mode was changed after performing 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 O

utput is Shut Off

Cause

Possible Solutions

Low DC Injection Braking and the drive cannot
decelerate properly.

 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).

B ov or Speed Loss Occurs When Starting into a Rotating Load

Cause

Possible Solutions

The load is already rotating when the drive is trying to
start it.

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 = “17).

Set a multi-function input terminal for external Speed Search command (H1-E000=“61" or “62”
during restart).
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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, d3-02, 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 = E1-04 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
(oL2). Switch to a larger capacity motor if oL.2 faults occur too frequently.

B Unstable Motor Speed when Us

ing 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.

« Ifusing a PM motor, set the correct motor code to E5-01.
« Ifusing 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 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.

« Ifthe frequency reference is set below the frequency setin E1-09 (Minimum Output Frequency),
the drive will not operate.
« Raise the frequency reference to at least the minimum output frequency.

Bl Motor Does Not Operate When an External Run Command is Input

Cause

Possible Solutions

The LOCAL/REMOTE mode is not selected properly.

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.

« Ifthe 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.

Bl Motor Stops During Acceleratio

n or When a Load is Connected

Cause

Possible Solution

* The load is too heavy.

* The limit of motor response may be reached during
rapid acceleration. This may be a result of improper
stall prevention or automatic torque boost function
adjustment.

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),

Set b1-04 = “0” to allow reverse run operation.

the drive will not accept a reverse run command.

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

273

a Troubleshooting



6.9 Troubleshooting without Fault Display

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.

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 corrective actions.

» 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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This chapter describes the periodic inspection and maintenance of the drive to ensure that it receives
the proper care to maintain overall performance.
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7.1 Section Safety

A DANGER

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

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.

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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7.2 Inspection

7.2 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, semiconductors, capacitors, resistors, fans, and relays.
The electronics in the drive serve a critical role in maintaining proper motor control.

Follow the inspection lists provided in this chapter as a part of a regular maintenance program.
Note: The drive will require more frequent inspection if it is placed in harsh environments, such as:

* High ambient temperatures

* Frequent starting and stopping

* Fluctuations in the AC supply or load

» Excessive vibrations or shock loading

* Dust, metal dust, salt, sulfuric acid, chlorine atmospheres
* Poor storage conditions.

Perform the first equipment inspection 3 months after installation.

€ Recommended Daily Inspection

Table 7.1 outlines the recommended daily inspection for Yaskawa drives. Check the following items on a daily basis to avoid
premature deterioration in performance or product failure. Copy this checklist and mark the “Checked” column after each
inspection.

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 7.1 General Recommended Daily Inspection Checklist

Inspection Category Inspection Points Corrective Action Checked
* Inspect for abnormal oscillation or noise coming from * Check the load coupling,
Motor * Measure motor vibration.
the motor. Ti
* Tighten all loose components.
* Check for excessive load.
Coolin * Inspect for abnormal heat generated from the drive or| « Loose connections
g motor and visible discoloration. * Check for dirty heatsink or motor.
» Ambient temperature
. . . . . * Check for clogged or dirty fan.
Cooling Fan Inspect drive cooling fan operation. « Check fan operation drive parameter.
* Verify the drive environment complies with the « Eliminate the source of contaminants or correct
Environment specifications listed in the Installation section of this ;
manual poor environment.
Load * The drive output current should not be higher than the| « Check for excessive load.
motor or drive rating for an extended period of time. |« Check the motor parameter settings of the drive.
* Correct the voltage or power supply to within
Power Supply Voltage |+ Check main power supply and control voltages. nameplate specifications.
* Verify all main circuit phases.

¥ Recommended Periodic Inspection

Table 7.2 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.
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Table 7.2 Periodic Inspection Checklist

Inspection Area |

Inspection Points

Corrective Action

Checked

Main Circuit Periodic Inspection

Overall check of the main power circuit and ground
terminals

Take appropriate actions (e.g., tightening loose
connections).

General

Inspect equipment for discoloration from overheating
or deterioration.
Inspect for damaged or deformed parts.

* Replace damaged components as required.
* The drive has few serviceable parts and may
require complete drive replacement.

Inspect for dirt, foreign particles, or dust collection on
components.

* 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 39.2 x 10* to 58.8 x 10* Pa (4 - 6 kg
scm?).

Conductors and
Wiring

Inspect wiring and connections for discoloration,
damage, or heat stress.
Inspect wire insulation and shielding for wear.

* Repair or replace damaged wiring.

Terminals

Inspect terminals for stripped, damaged, or loose
connections.

* Tighten loose screws and replace damaged screws
or terminals.

Relays and Contactors

Inspect contactors and relays for excessive noise
during operation.

« Inspect coils for signs of overheating such as melted

or cracked insulation.

* Check coil voltage for over or under voltage
conditions.

* Replace damaged removable relays contactors or
circuit board.

Braking Resistors

Inspect for discoloration of heat stress on or around
resistors.

* Minor discoloration may be acceptable.
« Ifdiscoloration exists check for loose connections.

Motor Periodic Inspection

* Stop the motor and contact qualified maintenance

Operation Check * Check for increased vibration or abnormal noise. .
personnel as required.
Control Circuit Periodic Inspection
* Inspect terminals for stripped, damaged or loose ' Erl%?;;nnl;?sse screws and replace damaged screws
General connections. oIt inals are i | ircuit board th
« Check for tightness. terminals are integral to a circuit board then
board or drive replacement may be required.
Cooling System Periodic Inspection
* Replace as required.
Cooling Fan * Check for abnormal oscillation or unusual noise. * Refer to Drive Cooling Fans on page 281 for
g * Check for damaged or missing fan blades. information on cleaning or replacing the cooling
fan.
. . + Use dry air to clear away foreign matter.
Heatsink Inspect for dust or other foreign material collected on|, Use a pressure of 39.2 x 104 to 58.8 x 104 Pa (4 -
the surface. 2
6 kgecm?).
Air Duct * Inspect air intake and exhaust openings. They must be| « Visually inspect the area.
free from obstruction and properly installed. * Clear obstructions and clean air duct as required.
LED Periodic Inspection
* Make sure the LED lights correctly. + Contact your Yaskawa representative if there is
LEDs * Inspect for dust or other foreign material that may any trouble with the LED or keypad.
have collected on surrounding components. * Clean the LED.
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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7.3 Periodic Maintenance

7.3 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 Prevention Circuit

* IGBT

€ Replacement Parts

Table 7.3 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 7.3 Estimated Performance Life

Component Estimated Performance Life
Cooling Fan 10 years
Electrolytic Capacitors (Main Circuit) 10 years <>

<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 278 for more details.

Table 7.4 Performance Life Monitors Used for Component Replacement

Parameter Component Contents
Displays the accumulated operation time of the cooling fan, from 0 to 99999 hours. This value is
U4-03 X :
. automatically reset to 0 once it reaches 99999.
Cooling Fan - - — : :
Displays the accumulated cooling fan operation time as a percentage of the specified maintenance
U4-04 : : : o
period (displayed in percent %).
U4-05 Main Circuit (DC bus) Displays the accumulated time the capacitors are used as a percentage of the specified maintenance
Electrolytic Capacitors period.
U4-06 Tnrush (pre-charge) relay gllesllolllarlz: ﬁté?rgﬁﬁl,ber of times the drive is powered up as a percentage of the performance life of
U4-07 IGBT Displays the percentage of the maintenance period reached by the IGBTs.

B Related Drive Parameters

Table 7.5 Maintenance Parameter Settings

Parameter Name Control Mode
Parameter .
aramete Operator Display VI Open Loop Vector Open Loog)MVector for
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.
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7.4 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 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.

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.

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 following figure illustrates a drive with a single cooling fan.

A — Fan cover
B - Cooling fan

Figure 7.1 Remove the Cooling Fan Cover

2. Remove the fan cable carefully, disconnect the pluggable connector and remove the fan.
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B Installing the Cooling Fan

NOTICE: Prevent Equipment Damage. Follow cooling fan replacement instructions. Improper cooling fan replacement could result in
damage to equipment. When installing the replacement cooling fan into the drive, make sure the fan is facing upwards. To ensure maximum
useful product life, replace all cooling fans when performing maintenance.

1. |Install the replacement cooling fan into the drive, ensuring the alignment pins line up, as shown in the figure below:

4 M
B
i .
]
D
| n
]
]
]
]
C
. J
A - Label facing up C - Front
B - Back

Figure 7.2 Cooling Fan Orientation

A —Push the connectors together so no space remains between them.

Figure 7.3 Connectors

Note: Ensure that the left and right tabs are locked back into place.
3. Align the left and right cover tabs to install the fan cover back on the top of the drive.
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7.5 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/O PCBs.
* Cooling fan(s)
e 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.

Removable Terminal Board

A - Charge LED C
B - Terminal Board Locking Pin

Figure 7.4 Terminal Board

@ 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 7.5 Remove Front Cover

2. Pull the pin on the ground terminal out of the removable terminal block.
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7.5 Drive Replacement

Pull out the
ground terminal
pin in the direction

indicated by
the arrow.
Cable —
Terminal
\ J ™
AR,
Srctetay

&‘3‘\ E

\

Push down
the terminal
board locking
pin with a
screwdriver.

4

|
¢

4. While holding down the locking pin rom step 3, slide the removable terminal block in the direction of the arrows in

Figure 7.7.

Figure 7.7 Removing the Terminal Board
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7.5 Drive Replacement

Figure 7.8 Removable Terminal Board disconnected from the drive

B Terminal Board Replacement

1. Replace the removable terminal block on the drive according to Figure 7.9
o

{Place the terminal board below the A
guide tracks in the plastic case of the
drive. Then push it gently down and
slide it toward the keypad until the
locking pin clicks into place.

4

AN J

Figure 7.9 Terminal Board Replacement

2. Ensure the terminal block is firmly fastened to the connector.
Connector

Figure 7.10 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
Troubleshooting Terminal Board or Control Board Replacement on page 286 for a flowchart to assist in board replacement.

When replacing the drive, or changing the Control Board or Terminal Board, the following error codes may be encountered
upon application of power:

* 0PE04 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 kV A requires setting.

Procedural Notes:
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7.5 Drive Replacement

1. When replacing the drive, control board or terminal board, make sure to confirm the kV A 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

“CPF06” Faultis
displayed upon drive
replacement

Note: Drive kVA Setting 02-04 = “FF”
inside a new Terminal Board

Fault “oPE01”

NO

YES

v
| Set parameter 02-04 to match drive
nameplate rating

Fault “oPE04”
YES

NO

Fault “oPE04” drive parameter settings need
to be initialized or uploaded from the TB

v
Initialize the drive using
Parameter A1-03 = 2220 or 3330

Initialize the drive using
parameter A1-03

<

Set value = 2220

v

or 3330 Set value = 5550
Parameter setting values
< are copied
TB to CNT
v
| Ready |

I

Figure 7.11 Troubleshooting Terminal Board or Control Board Replacement
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This chapter explains the installation of available peripheral devices and options for the drive.
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8.1 Section Safety

8.1 Section Safety
A DANGER

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

Failure to comply will result in death or serious injury.

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.

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.

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.

Do not change wiring or remove option unit 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.
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8.1 Section Safety

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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8.2 Drive Options and Peripheral Devices

8.2 Drive Options and Peripheral Devices

The following table of peripheral devices lists the names of the various 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 selection and part numbers.
* Peripheral Device Installation: Refer to option manual for option installation instructions.

Table 8.1 Available Peripheral Devices

Option | Model Number | Description
Power Options
DC Reactor UZDA Series DC reactor to improve power factor
AC Reactor UZBA Series AC reactor to improve power factor
Braking Resistor ERF-150W1J Series 3% ED, 150 W braking resistor
Braking Chopper CDBR Series External braking transistor
Surge Absorber 388 x g}z:z ElgI}\%AEﬁSMKD Egggrcetzsr:s surge voltage caused by switching magnetic
Interface Options
Remote LCD Operator JVOP-180 Remote operator v&./ith 8 languages clear text LCD display
and copy function; Cable length max. 3 m
Allows the user to copy and verify parameter settings
USB/Copy Unit JVOP-181 between drives. Can also be used as adapter to connect the
drive to a PC USB port
Mechanical Options
Heatsink External Mounting EZ70205680 Installation kit for mounting the drive with the heatsink
Attachment outside of the panel (side-by-side mounting possible)
DIN Rail Attachment EZ7081220 Installation kit for mounting the drive on a DIN rail
NEMA Type 1 Kit EZ7Z0205640 Parts to make the drive conform to NEMA Type 1
enclosure
Others
24 Vdc Control Power Supply PS-V100 Option to supply the drive controller with 24 Vdc power
Option during main power loss
Drive Wizard Plus — PC tool for drive setup and parameter management
DriveWorksEZ — PC tool for enhanced programming of the drive
Communication Options
IC)I;%FIBUS'DP Communications SI-P3/V Connects to a PROFIBUS-DP network.
CC-Link Communications Card  |SI-C3/V Connects to a CC-Link network
DeviceNet Communications Card |SI-N3/V Connects to a DeviceNet network
CANopen Communications Card |SI-S3/V Connects to a CANopen network
Ethernet/IP Communications Card [SI-EN3/V <I> Connects to an Ethernet/IP network
E/I;fihatrolmk—ll Communications SI-T3/V <I> Connects to a Mechatrolink-1I network
LonWorks Communications Card [</>

Connects to a LonWorks network

<I> Under development
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8.3 Connecting Peripheral Devices

8.3 Connecting Peripheral Devices

Figure 8.1 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

USB Copy Unit
(RJ-45/USB adapter)

Power
supply

To serial comm port

Line
breaker e,
(MCCB)
or I ______________
Leakage ' B1B2 3
breaker S | ! H
urge H :
1) absorber | i '
| :
| ’
=H i E E
AC reactor ﬂ| ' Braking i
| resistor
2 H unit H

Input side 7
noise filter

7
.
I
.
I
.
I
.
I
.
I
.
I
.
—

Output side
noise filter

=

Ground

Figure 8.1 Connecting Peripheral Devices
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8.4 Installing Peripheral Devices

8.4 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 MCCB for line protection between the power supply and the main circuit power supply input terminals R/L1, S/L.2
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 an MCCB:

* The capacity of the MCCB should be 1.5 to 2 times the rated output current of the drive. Use an MCCB to 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 in the following figure.

Drive
MCCB MC
< — o R/IL1
s
S —oT/L3
Power MC
Supply MB
KE e
MC

Figure 8.2 Connecting a MCCB

WARNING! Electrical Shock Hazard. Disconnect the MCCB and MC before wiring terminals. Failure to comply may result 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/RFI 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 should be shut off in the case of a fault in external equipment such as braking resistors through use of a Magnetic
Contactor (MC).

292 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual



8.4 Installing Peripheral Devices

NOTICE: /nstall a MC on the input side of the drive when the drive should not automatically restart after power loss. To get the full performance
life out of the electrolytic capacitors and circuit relays, refrain from switching the 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.

4 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.
Use a DC reactor or AC reactor or both:

* To suppress harmonic current or improve the power factor of the power supply.
* When using a phase 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.

Bl Connecting an AC Reactor

Cc D
A B
U~~~ X RI1
~ : VI A~ LY si2
0 / Wl o~z TAs
A — Power supply C - AC reactor
B - MCCB D - Drive

Figure 8.3 Connecting an AC Reactor

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 Connecting a DC Reactor on page 293 for an example
of DC reactor wiring.

A
4
T~/
T~
D
A - Power supply C - Drive
B - MCCB D - DC reactor

Figure 8.4 Connecting a DC Reactor

€ Connecting a Surge Suppressor

A surge suppressor suppresses transient voltages generated from switching an inductive load near the drive. Inductive loads
include magnetic contactors, relays, valves, solenoids and brakes. Always use a surge suppressor or diode when operating
with an inductive load.

Note: Never connect a surge suppressor to the drive output.
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8.4 Installing Peripheral Devices

€ Connecting a Noise Filter
B 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, possibly 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.

A MCCB
. 1
@/ | 2

MCcB

NS S

A — Power supply C - Drive
B - Input-side noise filter (Model: LNFB-C10) D - Other control device

Figure 8.5 Input-Side Noise Filter (Single-Phase 200 V)

B Cc
A
TN
T~
TN
MCCB
; D
A - Power supply C - Drive
B - Input-side noise filter (Model: LNFD-10) D - Other control device

Figure 8.6 Input-Side Noise Filter (Three-Phase 200/400 V)

Refer to EMC Filter Installation on page 403 for details about EMC filter selection and installation in order to make the
drive compliant with European standards EN61800-3 and the EMC guidelines.

B Output-Side Noise Filter

A noise filter on the output side of the drive reduces inductive noise and radiated noise. Figure 8.7 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 8.7 Output-Side Noise Filter
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8.4 Installing Peripheral Devices

» Radiated Noise: Electromagnetic waves radiated from the drive and cables create noise throughout the radio bandwidth

that can affect devices.

* Induced Noise: Noise generated by electromagnetic induction can affect the signal line and may cause the controller to

malfunction.
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.

B
A MCCB

S (o RIL1 L

—~ — S/L2 &

= G T3

F

A - Power supply E - Separate at least 30 cm
B - Drive F - Controller
C - Shielded motor cable G - Signal line
D - Motor

Figure 8.8 Preventing Induced Noise

Reducing Radiated/Radio 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.

A - Metal enclosure E - Noise filter

B - Power supply F — Shielded motor cable
C - Noise filter G - Motor

D - Drive

Figure 8.9 Reducing Radio Frequency Noise

4@ EMC Filter Installation

This drive is tested according to European standards EN61800-3 and it complies with the EMC guidelines. Refer to EMC
Filter Installation on page 403 for details about EMC filter selection and installation.

€@ Zero-Phase Reactor

A zero-phase reactor can be used to reduce the noise on the input and output sides of the drive.
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8.4 Installing Peripheral Devices

D Close-up of V/T2-phase wiring

ORIL1 U1 _Astpass
—2nd pass
S/L2 VIT2
— 3rd pass
OT/L3 W/T3Q
4th pass
Pass each wire (U/T1, V/T2, W/T3)
through the core 4 times.
A - Power supply D - Drive
B - MCCB E — Zero-phase reactor on output side
C - Zero-phase reactor on input side F - Motor

Figure 8.10 Zero-Phase Reactor

@ 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.

B General Precautions when Using Thermal Overload Relays

The following application precautions should be considered when using motor thermal overload relays on the output of AC
drives in order to prevent nuisance trips or overheat of the motor at low speeds:

* Low speed motor operation

* Use of multiple motors on a single AC drive

* Motor cable length

* Nuisance tripping resulting from high AC drive carrier frequency

Low Speed Operation and Motor Thermal oL Relays

Generally, thermal relays are applied on general-purpose motors. When general-purpose motors are driven by AC drives, the
motor current is approximately 5 ~ 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.

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.

Long Motor Cables
When long motor cables and high carrier frequency are used, nuisance tripping of the thermal relay may occur due to increased
leakage current. Therefore, reduce the carrier frequency or increase the tripping level of the thermal overload relay.

Nuisance Tripping Resulting from High AC Drive Carrier Frequency

Current waveforms generated by high carrier frequency PWM drives tend to create additional temperature rise in overload
relays. Therefore, it may be necessary to increase the trip level setting when encountering nuisance triggering of the relay.

WARNING! Fire Hazard. Confirm an actual motor overload condition is not present prior to increasing the thermal oL trip setting. Check
local electrical codes before making adjustments to motor thermal overload settings.
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8.5 Communication Options

8.5 Communication Options

Table 8.2 gives detailed information about the available options that allow Yaskawa drives to connect to communication
networks. A host controller can control and monitor the drive, read and change parameters by using a communication option.
Contact Yaskawa or your Yaskawa agent to order options.

* Option Selection: Refer to Yaskawa catalog for more details on option card selection and part numbers.
* Option Installation: Refer to option unit manual for option unit installation instructions.

Table 8.2 Available Communication Options

Option Model Function
CROFIBUSOP SI-P3/V Connects to a PROFIBUS-DP network
CC-Link Communications SI-C3/V Connects to a CC-Link network
]()jg:ilceNet Communications SI-N3/V Connects to a DeviceNet network
gﬁol’ e (TG oS SI-S3/V Connects to a CANopen network
g:‘l;%rnet/IP (ot o SI-EN3/V <I> Connects to an Ethernet/IP network
g:g:zg:;;gg;gs Card SI-T3/V <I> Connects to a Mechatrolink-1I network
Ié(;;l(\iVorks Communications <I> Connects to a LonWorks network

<1> Under development
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8.6 Connecting an Option Card

8.6 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 Communication Options on page 297 for a list of option cards for use with this product.

@ Verifying the Option Card and Product Type

& "

@ I
A - Option card F — Wire through-hole
B - Option card cover installation screw holes G - Option card cover
C - Tabs for mounting front cover H - Cover screw
D - Comm. connector (CN1) I — Ground lead
E - Ground lead connection

Figure 8.11 Option Card

€ Connecting the Option Card

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

Figure 8.12 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

Figure 8.13 Connect Lead

3. Reattach the terminal cover.
4. Attach the option card to the drive.
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8.6 Connecting an Option Card

A - Line up the tab with the mounting hole. B — Line up the tab with the mounting hole.
Figure 8.14 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.

Go)L
it

O

J,

A - Drive ground terminal D - Ground lead through-hole
B — Route the lead wire on the inside of the lower E - Ground lead
cover.

C - Ground lead
Figure 8.15 Lead Wire Connection

6. Reattach the option card cover.

A - Align the tab with the mounting hole.
Figure 8.16 Reattach Cover
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8.6 Connecting an Option Card
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A.1 Heavy Duty and Normal Duty Ratings

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 Selecting the Appropriate Load Rating on page 302 for the differences between HD and ND. Specifications for
capacity ratings are listed on the following pages.

Table A.1 Selecting the Appropriate Load Rating

Setting Parameter

C6-01 Rated Output Current Overload Tolerance Default Carrier Frequency
. HD Rating 8/10 kHz
0: Heavy Duty varics by model < 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 <> varies by model 2 kHz, Swing PWM

<I> The following pages list information on rating changes based on drive model.

g * HD and ND: 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 Sing_jle/Three-Phase 200 V Class Drive

A.2 Single/Three-Phase 200 V Class Drive

Table A.2 Power Ratings

Item Specification
Three-Phase: CIMR-VO2A 0001 0002 0004 0006 0010 0012 0020
Single-Phase: CIMR-VOIBA <> 0001 0002 | (0003) | 0006 0010 0012 |0018 <&
. . <> ND Rating 0.13 0.25 0.5/0.75 | 1.0/1.5 | 2.0/3.0 3.0 5.5 <2

Maximum Motor Size Allowed (HP) HD Rating 0.13 025 |0.5/0.75]0.75/1.0 | 1520 | 3.0 5.0
Three ND Rating 1.1 1.9 39 7.3 10.8 13.9 24.0

Tnput Input Current (A) Phase HD Rating 0.7 1.5 29 5.8 7.5 11.0 18.9

=B Single ND Rating 2.0 3.6 7.3 13.8 20.2 24.0 —

Phase HD Rating 1.4 2.8 5.5 11.0 14.1 20.6 35.0

Rated Output Capacity ND Rating 0.5 0.7 1.3 23 3.7 4.6 7.5

(kVA) <> HD Rating 0.3 0.6 1.1 1.9 3.0 42 6.7

ND Rating <6> 1.2 1.9 3.5(3.3) 6.0 9.6 12.0 19.6

R i HD Rating 08 <> | 1.6~77 | 307 | 5077 | 8.0 <% | 11.0% | 17.5<%
ND Rating: 120% of rated output current for 1 minute
Output Overload Tolerance ~ HD Rating: 1 50% of rated output current for 1 minute
(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
Rated Frequency Single-phase power: 200 to 240 V 50/60 Hz
LA K0 7 Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Harmonic Corrective Actions | DC Reactor Optional

<1> Drives with single-phase power supply input will output three-phase power and cannot run a single-phase motor.

<2> CIMR-VOBAO0020 only. CIMR-VOBAOO18 is available with a Heavy Duty rating only.

<3> 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.

<4> Input current rating varies depending on the power supply transformer, input reactor, wiring connections, and power supply impedance.

<5> Rated motor capacity is calculated with a rated output voltage of 230 V.

<6> Carrier frequency is set to Swing PWM. Current derating is required in order to raise the carrier frequency.

<7> Carrier frequency is set to 10 kHz. Current derating is required in order to raise the carrier frequency.

<8> Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.
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A.2 SinglelThree-Phase 200 V Class Drive

Table A.3 Power Ratings Continued

Item Specification
Three-Phase: CIMR-VO2A 0030 0040 0056 0069
Single-Phase: CIMR-VOOBA <> - - - -
Maxi Motor Size Allowed (HP) <> ND Rating 10.0 15.0 20.0 25.0
T (e B2 AT 165 (121 HD Rating 7.5 10.0 15.0 20.0
ND Rating 34.7 50.9 69.4 85.6
-, | hree-Phase HD Rating 260 354 51.9 70.8
Input Input Current (A) :
Single-Phase ND Rating - - - -
g HD Rating - - - -
Rated Outout C itv (KVA) <> ND Rating 114 15.2 21.3 26.3
ated Output Capacity (kVA) HD Rating 9.5 12.6 17.9 22.9
ND Rating <6~ 30.0 40.0 56.0 69.0
Output Current (4) HD Rating 250 | 330 | 47. % 60.0 <4
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
Power Rated Frequency Single-phase power: 200 to 240 V 50/60 Hz
Supply Allowable Voltage Fluctuation -15 to 10%
Allowable Frequency Fluctuation +5%
Harmonic Corrective Actions | DC Reactor Optional

<1> Drives with single-phase power supply input will output three-phase power and cannot run a single-phase motor.
<3> 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.
<4> Input current rating varies depending on the power supply transformer, input reactor, wiring connections, and power supply impedance.
<5> Rated motor capacity is calculated with a rated output voltage of 220 V.
<6> Carrier frequency is set to Swing PWM. Current derating is required in order to raise the carrier frequency.
<8> 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 and current limit. Set parameter C6-01 to “0” for HD or “1” for ND (default).
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A.3 Three-Phase 400 V Class Drives

A.3 Three-Phase 400 V Class Drives

Table A.4 Power Ratings

Item Specification
CIMR-VO4A 0001 0002 0004 0005 0007 0009 0011
] . . . 0.5/0.75/1.
Maximum Applicable Motor Capacity (HP) | ND Rating 0.25 0 1.5/2.0 3.0 3.0 5.0 7.5
<I>
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 4.3 5.9 8.1 9.4 14.0
<2>

Input iyl (ChLieIt () HD Rating 12 18 32 44 6.0 8.2 104
Outout C ¢ (kVA) <5 ND Rating <% 0.9 1.6 3.1 4.1 5.3 6.7 8.5

utput Current (kVA) HD Rating <”| 0.9 1.4 2.6 3.7 42 5.5 7.0

ing ¥ 1.2 2.1 4.1 5.4 6.9 8.8 11.1

Output Current (A) ND Rating
HD Rating <>~ 1.2 1.8 34 4.8 5.5 7.2 9.2
Output ND Rating: 120% of rated output current for 60 s
(e Overload Tolerance HD Rating: 150% of rated output current for 60 s
(Derating may be required for applications that start and stop frequently)
q User adjustable between 2 and 15 kHz (see HD output current line of this table for
Carrier Frequency
default values)
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
g‘(l)l?llfl; Allowable Voltage Fluctuation -15to 10%
Allowable Frequency Fluctuation +5%
Harmonic Corrective Actions | DC Reactor Optional

<1>

motor rated current.
<>
<3>
<4>
<5>

Rated motor capacity is calculated with a rated output voltage of 460 V.

Table A.5 Power Ratings Continued

Carrier frequency is set to Swing PWM. Current derating is required in order to raise the carrier frequency.
Carrier frequency is set to 8 kHz. Current derating is required in order to raise the carrier frequency.

Input current rating varies depending on the power supply transformer, input reactor, wiring conditions, and power supply impedance.

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

Item Specification
CIMR-VO4A 0018 0023 0031 0038
Maxi Avplicable Motor C itv (P < ND Rating 10.0 15.0 20.0 25.0
STV gaIELIC, (D Se O IRLELS) HD Rating 7.5 10.0 15.0 20.0
Input Tnput C ((A) <> ND Rating 20.0 24.0 38.0 44.0
P LI TG ) HD Rating 15.0 20.0 29.0 39.0
Outout C t (kVA) < ND Rating <% 13.3 17.5 23.6 29.0
HipHt Crren HD Rating <> 113 137 183 236
ing <% 17.5 23.0 31.0 38.0
Output Current (A) ND Rating

HD Rating <> 14.8 18.0 24.0 31.0

Output ND Rating: 120% of rated output current for 60 s

Overload Tolerance HD Rating: 150% of rated output current for 60 s

(Derating may be required for applications that start and stop frequently)
Carrier Frequency 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
;?;ﬁ; Allowable Voltage Fluctuation -15to 10%
Allowable Frequency Fluctuation +5%
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A.3 Three-Phase 400 V Class Drives

Item Specification
CIMR-VO4A 0018 | 0023 | 0031 | 0038
Harmonic Corrective Actions | DC Reactor Optional

<1>

<>
<3>
<4>
<5>

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.

Input current rating varies depending on the power supply transformer, input reactor, wiring conditions, and power supply impedance.
Rated motor capacity is calculated with a rated output voltage of 440 V.

Carrier frequency is set to Swing PWM. Current derating is required in order to raise the carrier frequency.

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

306

capacity, carrier frequency and current limit. Set parameter C6-01 to “0” for HD or “1” for ND (default).
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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.

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 Calculation
Resolution

1/229 x Maximum output frequency (E1-04)

Frequency Setting Signal

Main frequency reference: 0 to +10 Vdc (20 kQ), 4 to 20 mA (250 Q), 0 to 20 mA (250 Q)
Main speed reference: Pulse Train Input (max 32 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 Range

1:100 (Open Loop Vector Control), 1:40 (V/f Control), 1:10 (PM Open Loop Vector Control)

Speed Control Accuracy

+0.2% in Open Loop Vector Control <>

Speed Response

5 Hz (25 °C £10 °C) in Open Loop Vector Control
(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)
Control Instantaneous Average Decel Torque <2>:0.1/0.2 kW: over 150%, 0.4/0.75 kW over 100%,
Ch ont o " Braking Torque 1.5 kW: over 50%, 2.2 kW and above: over 20%
AEHEEIae g q Continuous Regen Torque: 20%,
125% with a Braking Resistor Unit <*>: (10% ED) 10 s with an internal braking resistor.
V/f Characteristics Preset V/f patterns and user-set program available.
Momentary Power Loss Ride-Thru
Speed Search
Over/Undertorque 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
Functions Cooling Fan ON/OFF
Slip Compensation
Torque Compensation
Jump Frequencies (reference dead band)
Frequency Reference Upper/Lower Limit
DC Injection Braking (start and stop), High Slip Braking
PID Control (with Slip Function)
Energy Saving
MEMOBUS/Modbus (RS-485/422 Max 115.2 kbps)
Fault Reset
Parameter Copy
Motor Protection 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) <%
Drive stops when DC bus voltage falls below the levels indicated: <%~
Low Voltage Protection 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 IinssiRideT 3 sele_:ctlons available: Rlc_le-Thru disabled (stops after 15 ms<)é llme base 0f 0.5 s, and continue
Protection running as long as the drive control board is powered up.
Functions Heatsink Overheat Protection

Protected by thermistor

Braking Resistor Overheat Protection

Overheat input signal for braking resistor (Optional ERF-type, 3% ED)

Stall Prevention

Stall prevention is available during acceleration, deceleration, and during run. Separate
settings for each type of stall prevention determine the current level at which stall prevention
is triggered.

Cooling Fan Failure Protection

Circuit protection (“fan-lock” sensor)

Ground Protection

Electronic circuit protection <7~

DC Bus Charge LED

Remains lit until DC bus voltage falls below 50 V
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A.4 Drive Specifications

Item

Specification

Environment

Storage/Installation Area

Indoors

Ambient Temperature

-10 to +40 °C (wall-mounted enclosure)
-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
. 2
Shock, Tmpact 10 to 20 Hz: 9.8 m/s

20 to 55 Hz: 5.9 m/s?

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

harmful gases and liquids

excessive vibration

chlorides

direct sunlight

Orientation

Install the drive vertically to maintain maximum cooling effects

Safety Regulations and Standards

Safe Disable Input according to UL508C, EN954-1 Safety Category 3; EN61508, SIL2;
Time from input open to drive output stop is less than 1 ms.

Protective Enclosure

Open chassis (IP20)
Wall-mounted enclosure (NEMA Type 1): available as an option

Cooling Method

CIMR-VOBAO0001 to 0006: self-cooled
CIMR-VOBAO0010 to 0018: cooling fan
CIMR-VE2A0001 to 0004: self-cooled
CIMR-VE2A0006 to 0069: cooling fan
CIMR-VO4A0001 to 0004: self-cooled
CIMR-VO4A0005 to 0038: cooling fan

<1>
<2>

<3>
<4>
<5>

<6>

<7>
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Speed control accuracy varies somewhat according to the type of motor and drive settings.
Instantaneous average deceleration torque refers to the torque required to decelerate the motor (uncoupled from the load) from the rated motor speed

down to zero in the shortest time.

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.
Overload protection may be triggered when operating with 150% of the rated output current if the output frequency is less than 6 Hz.

Parameter settings allow up to 150 V.

A Momentary Power Loss Ride-Thru Unit is required for 200/400 V class drives 7.5 kW and less if the application needs to continue running during

a momentary power loss up to 2 seconds.

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 Watt Loss Data

A.5 Drive Watt Loss Data

Table A.6 Watt Loss 200 V Class Single-Phase Models

Heavy Duty (Carrier Frequency 8 kHz) <*>

Normal Duty (Swing PWM equal 3 kHz)

Table A.7 Watt Loss 200 V Class Three-Phase Models

M°gﬁ\},g_‘{,"|{|b°r Rated Amps | Heatsink | Interior Unit | Total Loss | Rated Amps | Heatsink | Interior Unit | Total Loss
(A) Loss (W) Loss (W) (W) (A) Loss (W) Loss (W) (W)
BA0001 0.8 43 7.4 11.7 1.2 5.0 8.5 13.5
BA0002 1.6 7.9 8.9 16.7 1.9 7.6 9.7 17.3
BA0003 3.0 16.1 11.5 27.7 32 14.6 14.4 29.1
BA0006 5.0 33.7 16.8 50.5 6.0 30.1 19.4 49.5
BA0010 8.0 54.8 259 80.7 9.6 51.7 29.8 81.4
BA0012 11.0 70.7 34.1 104.8 12.0 61.3 37.1 98.4
BA0018 17.5 110.5 51.4 161.9 — — — —
<1> 10 kHz for BA0001 to BA0006

Heavy Duty (Carrier Frequency 8 kHz) <7>

Normal Duty (Swing PWM equal 3 kHz)

M°gﬁ\}.g_‘{,"|’:|be’ Rated Amps | Heatsink | Interior Unit | Total Loss | Rated Amps | Heatsink | Interior Unit | Total Loss
(A) Loss (W) Loss (W) (W) (A) Loss (W) Loss (W) (W)
2A0001 0.8 43 7.3 11.6 1.2 5.0 8.0 13.0
2A0002 1.6 7.9 8.8 16.7 1.9 7.6 9.5 17.1
2A0004 3.0 16.2 11.5 27.7 3.5 15.8 13.6 29.4
2A0006 5.0 274 159 43.3 6.0 27.5 17.2 44.7
2A0010 8.0 54.8 23.8 78.6 9.6 51.7 25.8 717.5
2A0012 11.0 70.7 29.9 100.6 12.0 61.3 30.4 91.7
2A0020 17.5 110.5 43.3 153.8 19.6 98.7 46.3 145.0
2A0030 25.0 231.5 72.2 303.7 30.0 246.4 88.9 335.3
2A0040 33.0 339.5 82.8 321.3 40.0 266.7 112.8 379.6
2A0056 47.0 347.6 117.6 465.2 56.0 357.9 151.8 509.7
2A0069 60.0 437.7 151.4 589.1 69.0 461.7 184.5 646.2

<1> 10 kHz for 2A0001 to 2A0006

Table A.8 Watt Loss 400 V Class Three-Phase Models
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Model Number Heavy Duty (Carrier Frequency 8 kHz) Normal Duty (Swing PWM equal 3 kHz)
CIMR-vVOI Rated Amps | Heatsink | Interior Unit | Total Loss | Rated Amps | Heatsink | Interior Unit | Total Loss
(A) Loss (W) Loss (W) (W) (A) Loss (W) Loss (W) (W)
4A0001 1.2 19.2 11.5 30.7 1.2 10.0 9.6 19.6
4A0002 1.8 28.9 14.8 43.7 2.1 18.5 13.9 32.4
4A0004 3.4 42.3 17.9 60.2 4.1 30.5 16.8 473
4A0005 4.8 70.7 26.2 96.9 5.4 44.5 21.8 66.3
4A0007 5.5 81.0 30.7 111.7 6.9 58.5 28.4 86.9
4A0009 7.2 84.6 32.9 117.5 8.8 63.7 31.4 95.1
4A0011 9.2 107.2 41.5 148.7 11.1 81.7 46.0 127.7
4A0018 14.8 166.0 62.7 228.7 17.5 181.2 80.1 261.3
4A0023 18.0 207.1 78.1 285.2 23.0 213.4 107.7 321.1
4A0031 24.0 266.9 105.9 372.8 31.0 287.5 146.1 433.6
4A0038 31.0 319.1 126.6 445.7 38.0 319.2 155.8 475.0
309
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A.6 Drive Derating Data

A.6 Drive Derating Data

The drive can be operated at above rated temperature, altitude and default carrier frequency by derating the drive capacity.

@ 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 y

Carrier Frequency Derating

h

HD
200 V Class:
80% of HD

- |
400 V Class:
60% of HD

A\ 4

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 Installation Method Selection on page 370 should be set according to enclosure type and mounting method
as illustrated in Figure A.2 on page 310.

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.

No. Name Description Range Def.

Ambient Adjust the drive overload (oL2) protection level when the drive is installed in o

T . . : . - 40 to 60 40 °C
emperature Setting |an environment that exceeds its ambient temperature rating.

0: IP20/Open-Chassis Drive

Installation Method |1: Side-by-Side Mounting 0to3 0

Selection 2: NEMA Type 1 Drive

3: Finless Drive or External Heatsink Installation

L8-12

L8-35

Parameter L8-35 = 0 (IP20/Open-Chassis Drive)

A
100% =
S Parameter L8-35 = 2
85% NS, — (NEMAType 1 Drive)
~
80% <
Drive 70% o~ Parameter L8-35 = 3
Rating (Finless Drive or External
50% Heatsink Installation)
Parameter L8-35 = 1
(Side-by-side Mounting)
0 . Ambienttemp C

30° 35°40° 50° Parameter L8-12

Figure A.2 Ambient Temperature and Installation Method Derating

@ Altitude Derating

The drive standard ratings are valid for an installation altitude up to 1000 m. If the altitude exceeds 1000 m both the drive
input voltage and the rated output current must be derated for 1% per 100 m. The maximum altitude is 3000 m.
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Appendix: B

Parameter List

This appendix contains a full listing of all parameters and settings available in the drive.

B.1 PARAMETER GROUPS. ...ttt 312
B.2 PARAMETER TABLE...........ooi ittt 313
B.3 CONTROL MODE DEPENDENT PARAMETER DEFAULT VALUES................ 355
B.4 V/F PATTERN DEFAULT VALUES..........oo oot ssssss e 356
B.5 DEFAULTS BY DRIVE CAPACITY (02-04) AND ND/HD (C6-01)........cccccunrrreen 357

B.6 PARAMETERS THAT CHANGE WITH THE MOTOR CODE SELECTION
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B.1 Parameter Groups

B.1 Parameter Groups

Pa(l;z:':)l:::er Name Page Pa(liz;g:f;er Name Page
Al Initialization 313 H3 Analog Inputs 334
A2 User Parameters 313 H4 Analog Outputs 335
bl Sequence 314 HS5 Serial Communications Setup 335
b2 DC Injection Braking 314 H6 Pulse Train I/O Setup 336
b3 Speed Search 315 L1 Motor Overload 336
b4 Delay Timer 315 L2 Power Loss Ride-Thru 337
b5 PID Control 315 L3 Stall Prevention 337
b6 Dwell Function 317 L4 Reference Detection 339
b8 Energy Saving 317 L5 Fault Restart 339
Cl Acceleration/Deceleration Time 318 L6 Overtorque Detection 340
C2 S-Curve Accel/Decel 318 L7 Torque Limit 341
C3 Motor Slip Compensation 318 L8 Hardware Protection 341
C4 Motor Torque Compensation 319 nl Hunting Prevention 343
C5 Speed Control (ASR) 319 n2 Speed Feedback Detection 343
C6 Carrier Frequency 319 n3 High-Slip Braking 343
dl Frequency Reference 320 n6 Motor Line-to-Line Resistance Online Tuning | 344
d2 Reference Limits 321 n8 PM Motor Control 344
d3 Jump Frequencies 321 ol Monitor Display Selection 345
d4 Frequency Reference Hold 321 02 Operator Keypad Functions 345
d7 Off-Set Frequency 322 04 Maintenance Functions 346
El V/f Pattern 322 q DWEZ Parameters 346
E2 Motor Setup 323 r DriveWorksEZ Connection 346
E3 Motor 2 V/f Pattern 324 T1 Auto-Tuning 348
E4 Motor Setup 2 324 Ul Status Monitor 349
E5 PM Motor Setup 325 U2 Fault Trace 350
F1 Fault Detection during PG Speed Control 327 U3 Fault History 351
F6 Network Communications 327 U4 Maintenance Monitor 351
F7 Network Communications 327 Us PID Monitor 353
H1 Digital Inputs 330 U6 Control Monitor 353
H2 Digital Outputs 332 U8 Custom Monitors for DriveWorksEZ 353
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B.2 Parameter Table

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.

Control
No. Name Description Range | Def. Mode | Addr. Pg.
OL| P | Hex
VIf ViMm

A1l: Initialization Parameters
Use A1l parameters to configure the basic environment for drive operation.

Selects which parameters are accessible via the digital operator.
A1-01 . 0: Operation only

<22> <16>|AAccess Level Selection |1 7o 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

0to2 2 |A|A|A| 101H | 104

Control Method 2: Open Loop Vector (OLV)
Al-02 Selection 5: PM Open Loop Vector (PM) 0.2,5 0 S|5|8 102 | 104
Note: Does not return to the default setting when the drive is
initialized.

Resets all parameters to factory default settings. (Initializes the drive| 0 to 3330 0O |A|JA|A| 103 104
then returns A1-03 to 0)
0: No Initialize

1110: User Initialize

Al- Initialize P Fi I : The following parameters are not reset when the
03 |Initialize Parameters g 21_r(§§ )set user parameter values must be stored using parameter performing initialization: A1-00, A1-02, A1-07,

2220: 2-Wire Initialization and all U2 and U3 monitors.
3330: 3-Wire Initialization
5550: oPE04 Error Reset
A1-04 |Password 1 0t09999| 0 |A|A|A]| 104 | 105
0t09999| 0 |AJA|A]| 105 | 105
When the value set into A1-04 does not match the value set into | This parameter is hidden from view. To
A1-05, parameters A1-01 through A1-03, A1-06, and A2-01 through|sccess A1-05, first display A1-04. Then
A2-32 cannot be changed. press the STOP key while holding down| —
the up arrow key. Parameter A1-05 will
appear.

A1-05 |[Password 2

Sets parameters that are commonly used in certain applications to
A2-01 through A2-16 for easier access.

: General-purpose (A2 parameters are not affected)

: Water supply pump

: Conveyor

- Exhaust fan Oto7 0 A|lAA 127 86
:HVAC fan

: Air compressor

A1-06 |Application Preset

NhWN—O

Note: Application Preset settings 6 and 7 are only present in
drive software versions less than 1011.
: Disabled
: Enabled 0to2 0 AlA|A]| 128 107
: Multi-function input (enabled when H1-0OO = 9F)

A2: User Parameters
Use A2 parameters to program the drive.

A2-01 to Parameters that were recently edited are listed here. The user can

DriveWorksEZ Function
Selection 2

—_—o

A1-07

A2-32 User Parameters, 1 to 32 |also select parameters to appear here for quick access. Parameters b(l)—z(z(l)gto <6 |A|AA 1(1)3 Sto 107
will be stored here for quick access when A1-01 = 1.
0: Parameters A2-01 through A2-32 are reserved for the user to
User Parameter create a list of User Parameters. 1
A2-33 Automatic Selection 1: Save history of recently viewed parameters. Recently edited 0.1 <« |A|A AL 126107

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.
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B.2 Parameter Table

@ 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.

Control
_r M
No. Name Description Range | Def. ode | Addr. Pg.
vif|QL( P | Hex
VIM
b1: Operation Mode Selection
Use bl parameters to configure the operation mode.
Selects the frequency reference input source.
0: Operator - Digital preset speed d1-01 to d1-17.
b1-01 Frequency Reference 1: Terminals - Analog input terminal Al or A2. 0 to 4 1 sl|sls 180 | 108

Selection 1 2: MEMOBUS communications
3: Option PCB
4: Pulse Input (Terminal RP)

Selects the run command input source.

0: Operator - RUN and STOP keys on the digital operator.
b1-02 |Run Command Selection 1  |1: Digital input terminals Oto3 1 S{S|S 181 110
2: MEMOBUS communications
3: Option PCB.

Selects the stopping method when the run command is 0to3 0 S|{S|S 182 | 111
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)

Permits or prohibits reverse operation.

b1-04 |Reverse Operation Selection |0: Reverse enabled. 0,1 0O |A|JA|A| 183 |1I3
1: Reverse disabled.

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
LOCAL/REMOTE Run source.

Selection 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: Run command accepted only in the operation menu.
1: Run command accepted in all menus. 0to?2 0 |A|A|A| 187 | 114
2: Prohibit entering Programming Mode during Run

Sets the phase order for drive output terminals U/T1, V/T2 and
W/T3.

0 : Standard

1 : Switch phase order

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 Oto4 0 |AIA|A} 1C4 114
3: Option PCB

4: Pulse Input (Terminal RP)

Selects the run command input source.

0: Operator - RUN and STOP keys on the digital operator.
bl-16 |Run Command Source 2 1: Digital input terminals 0to3 0 |[A|A|A| 1C5 |1I5
2: MEMOBUS communications
3: Option PCB

Determines the operation when a Run command is active at

) power up of the drive.
b1-17 " |Run Command at Power Up 0: Run command not issued, needs to be cycled 0.1 0 |AJATA | 1C6 |15
1: Run command issued, motor operation start
b2: DC Injection Braking
Use b2 parameters to configure DC Injection Braking operation
DC Iniection Braking Start Sets the frequency at which DC Injection Braking starts when
b2-01 J & Ramp to Stop (b1-03 = 0) is selected. If b2-01<E1-09, DC  |0.0to 10.0|/0.5Hz| A | A |A | 189 | 115

b1-03 [Stopping Method Selection DC Injection Braking at Stop cannot be selected

when using Open Loop Vector for PM motors.

b1-07 0,1 0 |[A|A|A| 186 |114

b1-08 Run Command Selection
while in Programming Mode

bl-14 |Phase Order Selection 0,1 0 AlA|A| 1C3 114

b1-15 |Frequency Reference 2

Frequency Injection Braking starts at E1-09.

b2-02  |DC Injection Braking Current |35 the DC Injection Braking current as a percentage of the | g 15 75| 5005 | A | A |~ | 18A | 115
DC Injection Braking Time/ |Sets DC Injection Braking time at start. Disabled when setto | 0.00to |0.00 s _

b2-03 DC Excitation Time at Start |0.00 seconds. 10.00 <> |AA 18B | 116
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B.2 Parameter Table

Control
No. Name Description Range | Def. Mode Al_fdr' Pg.
vif(QH P | Hex
VM
Sets DC Injection Braking time at stop.
When b1-03 = 2, actual DC Injection time is calculated as
L . . follows:
b2-04 |DC Injection Braking Time at) 15 04)'x 10 x (Output Freq)/(E1-04). When b1-03 =0, this | %00t o.s0s| A | A |~ | 18C | 116
P 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.
Magnetic Flux Compensation |Sets the magnetic flux compensation as a percentage of the no- _ _
b2-08 Value load current value (E2-03). 010 1000 | 0% A 190 | 116
_ . Sets the time for Short-Circuit brake operation at start. Disabled
p2-12  |Short Circuit Brake Time at |ypen set to 0.00. 09010 Jo00s| ~ | - |A| 1BA | 116
Start <32> 25.50
Sets the Short-Circuit brake operation time at stop. Used to stop
Short Circuit Brake Time at |a motor rotating due to inertia. Disabled when set to 0.00 0.00 to |
b2-13 Stop seconds. 3550 0.50s A| 1BB | 116
<32>
b3: Speed Search
Use b3 parameters to configure Speed Search function operation.
Enables/disables the Speed Search function at start.
b3-01 [Speed Search Selection gt:aglsabled - Speed Search is not automatically performed at 0to1 o lalalal 191 119
1: Enabled - Speed Search is automatically performed at start.
Speed Search Deactivation Sets the current level at which the speed is assumed to be 120
b3-02 Cr:mem detected and Speed Search is ended. Set as a percentage of the| 0t0200 | 5o |A| A | — 192 | 120
drive rated current.
Speed Search Deceleration Sets the time constant used to reduce the output frequency
b3-03 T?me during Speed Search. Related to a change from max. output |0.1to 10.0| 2.0s |A | A | — | 193 | 120
frequency to 0.
b3-05 |Speed Search Delay Time ~ |P¢1ays the Speed Search operation after a momentary power | (100|025 [A | A |A| 195 | 120
loss to allow time for an external output contactor to close.
Output Current 1 during Speed Sets the current injected to the motor at the beginning of
b3-06 Seeg)ch & SPeCd| Estimation type Speed Search. Set as a factor of the motor rated| 0.0 to 2.0 | <I2> | A | A | — 196 | 120
current.
Sets the gain which is applied to the speed detected by Speed
b3-10 Speed Search Detection Estimation Speed Search before the motor is reaccelerated. 1.00 to 105 1 alal=1 194 | 120
Compensation Gain Increase this setting if ov occurs when performing Speed 1.20 ’
Search.
Selects if Speed Search detects the motor rotation direction
Bi-Directional Speed Search |during Speed Search. _
b3-14 Selection 0: Disabled—Frequency reference direction used 0.1 0 JAlA 9E | 120
1: Enabled—Detected direction used
b3-17 Speed Search Restart Current |Sets the Speed Search restart current level as a percentage of 010200 1150% | A 1Al =1 1F0 | 121
Level the drive rated current.
b3-18 Speed Search Restart Sets the time in seconds for Speed Search restart to be detected. 0.00 to 0.10s|A|A| - 1F1 | 121
Detection Time 1.00
b3-19 gumber of Speed Search Sets the number of restarts possible for Speed Search restart 0to 10 3 alal=l 172 | 121
estarts operations.
Sets the Speed Search detection mode.
b3-24 Speed.Search Method 0: Current Detection Type 0,1 0 AlA| - 1CO 121
Selection : A
1: Speed Estimation Type
b3-25 %’;Zd Search Retry Interval Sets the wait time before Speed Search restarts. 0t030.0 |05s |A|A|A| 1C8 | 121
b4: Timer Function
Use b4 parameters to configure timer function operation.
Used in conjunction with a multi-function digital input (H1-
Timer Function On-Delay 00 = 18) and a multi-function digital output (H2-OO =12) | 0.0 to
b4-01 Time programmed for the timer function. This sets the amount of 300.0 0.0s | AfALA N 1A3 | 121
time between digital input closure and digital output activation.
Used in conjunction with a multi-function digital input (H1-
Timer Function Off-Delay |00 = 18) and a multi-function digital output programmed for| 0.0 to
b4-02 Time the timer function. This sets the amount of time the output 300.0 0.0s | A LA AT 1A4 | 121
remains activated after the digital input is opened.
b5: PID Control
Use b5 parameters to configure the PID control drive function.
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B.2 Parameter Table

Control
No. Name Description Range | Def. Mode | Addr. Pg.
OL| P | Hex
VIf ViM

Sets the PID control mode.

0: Disabled

1: Enable (PID output = freq. ref., PID input is D-controlled)
2: (PID output = freq. ref., PID feedback is D-controlled)

3: Enable (PID output added to freq. ref., PID input is D- Otod 0 |AJATA | TAS | 125

b5-01 |[PID Function Setting

controlled)
4: Enable (PID output added to freq. ref., PID feedback is D-
controlled)
b<52-20>2 Proportional Gain Setting (P) S%t(s) tdhlz gﬁg(})ﬂé%rlllﬁoglam of the PID controller. A setting of 02.(5)0050 100 lalalal 1a6 | 125
b<52—20>3 Integral Time Setting (T) (Shest: btl}:; i?lttcesirrzll tég;letr t(‘)olT the PID controller. A setting of 0.0 s 2600t8 10s|AlAalal 1a7 | 125
b<52_20>4 Integral Limit Setting Sets the maximum output possible from the integrator. (1)3)0% 19)2)'0 A|A|A| 1A8 | 125
b<52-20>5 Derivative Time (D) Sg;isv]a?t i(i/(;n;roonltfglnvatlve time. A setting of 0.00 s disables 01.800t00 000sl AlAlAl 149 | 125
b5-06 L Sets the maximum output possible from the entire PID 0.0to |100.0
222> |PID Output Limit controller. 100.0 % AlA|A| 1AA | 126
b5-07 . . -100.0 to | 1 o
222> |PID Offset Adjustment Applies an offset to the PID controller output. +100.0 00%|A|A|A| 1AB | 126
b<52-20>8 PID Primary Delay Time Sets the amount of time for the filter on the output of the PID | 0.00 to 000slAlalal 1ac | 126
Constant controller. 10.00
Sets the PID controller output direction.
b5-09 [PID Output Level Selection |0: Normal Output (direct acting) 0,1 0 |[A|A|A| 1AD | 126
1: Reverse Output (reverse acting)
b5-10 |PID Output Gain Setting ~|Sets the gain applied to the PID output. 0000 | 100 |A[A|A] 1AE | 126

Sets the drive operation with negative PID output.
0: Drive stops with negative PID output

b5-11 PID Output Reverse 1: Rotation direction reverses with negative PID output. 0,1 0 |[A|A|A| 1AF | 126
Selection : ; e .
When using setting 1 make sure, reverse operation is permitted
by parameter b1-04.
Configures the PID feedback loss detection. With all setting a
digital output programmed for H2-01/02/03 = 3E/3F (PID
feedback low/PID feedback high) is operated when the
detection condition becomes true.
0: Digital output only.
1: Feedback loss detected when PID enabled. Alarm output,
operation is continued without triggering a fault contact.
PID Feedback Reference 2: Feedback loss detected when PID enabled. Fault output,
b5-12 Missing Detection Selection |operation is stopped and a fault contact is triggered. Oto5 0 |A]AA| 1BO | 127
3: Feedback loss detection even when PID is disabled by digital
input. No alarm/fault output.
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.
b5-13 Ei]gefeedback Loss Detection Sets the PID feedback loss detection level. 0to100 | 0% |A|A|A]| 1B1 | 128
b5-14 gID Feedback Loss Detection |Sets the PID feedback loss detection delay time in terms of 001255 10s|AlAlAl 1B2 | 128
ime seconds.
PID Sleep Function Start Sets the sleep function start frequency. 0.0 to
b5-15 Level Note: Also enabled when PID is not active. 400.0 0.0Hz) AT ATA | 1B3 | 128
b5-16 |PID Sleep Delay Time Sets the sleep function delay time. 00t0255{00s |A|A|A| 1B4 | 128
b5-17 |PID Accel/Decel Time Applies an accel/decel time to the PID setpoint. 0to255 | 0s |A|A|A| 1IBS | 129
Selects b5-19 as PID setpoint value.
b5-18 [PID Setpoint Selection 0: Disabled 0,1 0 |A|A|A| 1IDC | 129
1: Enabled, b5-19 becomes PID target
b5-19  [PID Setpoint Value Sets the PID target value when b5-18 = 1. O oo 0.00%| A |A|A| IDD | 129

Sets the units for b5-19, and for parameter monitors U5-01 (PID
Feedback) and U5-04 (PID Setpoint).

0: 0.01Hz units

1: 0.01% units (100% = max output frequency)

2: r/min (number of motor poles must be set up)

3: User-set (set to b5-38 and b5-39)

b5-20 [PID Setpoint Scaling Oto3 1 A|lA|A| 1E2 | 129
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Control
_—n M
No. Name Description Range | Def. ode | Addr. Pg.
OL| P | Hex
VIf VM
b5-34 . L : -100.0 to N
<22~ |PID Output Lower Limit Sets the minimum output possible from the PID controller. +100.0 0.00%| A|A|A| 19F | 129
b5-35 - Limits the PID control input (deviation signal). Acts as a 1000.
<22>  |PID Input Limit bipolar limit, 0to 1000.0 0% AlA|A| 1A0 | 130
bs-36 |f 0 Meedback High Detectionlg s e prp foedback high detection level. 010100 |100%| A | A |A| 1A1 | 128
b5-37 ]}:))ID Feedback High Level Sets the PID feedback high level detection delay time. 00t0255|1.0s |A|A|A| 1A2 | 128
etection Time
Sets the display value of U5-01 and U5-04 when the maximum
b5-38 |PID Setpoint / User Display |frequency is output. Changeable only if b5-20 = 3. 1t0 60000 <> |A|A|A| IFE | 130
0 to 60000: User-Set Display if b5-20 =3
Sets the number of digits of U5-01 and U5-04. Changeable only
if b5-20 =3.
. . . .. |0: No decimal places <5
b5-39 |PID Setpoint Display Digits 1 One decimal places 0to3 > |A|A|A]| IFF | 130
2: Two decimal places
3: Three decimal places
b6: Dwell Function
Use b6 parameters to configure dwell function operation.
b6-01 |Dwell Reference at Start The Dwell function is used to temporarily hold the frequency | 0.0 to 00HzZ Al Al Al 1B6 | 130
when driving a motor with a heavy load. 400.0
b6-02 |Dwell Time at Start Parameters b6-01 and b6-02 set the frequency to hold and the [y 010 10.0] 0.0s | A| A| A| 1B7 | 130
time to maintain that frequency at start. 00t
b6-03  |Dwell Frequency at Stop Parameters b6-03 and b6-04 set the frequency to hold and the 400 8 00Hzl A|A|A| 1B8 | 130
time to maintain that frequency at stop. :
Run command OFF
ON
Output
b6-04 |Dwell Time at Stop Frequency 0.0to 10.0/ 0.0s [A|A|A| 1B9 | 130
b6-01 b(?—o}!_t\ Time
i 1
b6-02 b6-04
b8: Energy Saving
Use b8 parameters to configure the energy saving/conservation drive function.
: Selects the Energy Savings function.
bs-01 |Enerey Saving Control 0: Disabled 0.1 0 [A|A|-| 1cC | 131
Selection :
1: Enabled
b<8-0>2 Energy Saving Gain Sets energy savings control gain when in Open Loop Vector |4 100l 07 | =1 al=| 1cD | 131
22 Control.
b8-03 |Energy Saving Control Filter |Sets energy saving control filter time constant when in Open | 0.00to | 0.50 | _ Al =1 1ce | 131
<22>  ITime Constant Loop Vector Control. 10.00 | <I12>
Energy Saving Coefficient  |Sets the Energy Saving coefficient and is used to fine 00to | <7 |l
b8-04 Value adjustments in V/f Control. 655.00 | <51> A ICF | 131
b8-05  |[Power Detection Filter Time |5¢tS,2 filter time for the Power Detection used by Energy 1 4 2000 |20ms| A | ~ | - | 1D0 | 131
Savings in V/f Control.
Search Operation Voltage Sets the limit for the voltage search operation performed by
b8-06 Limi P & Energy Savings in V/f Control. Set as a percentage of the motor| 0to 100 | 0% |A | — | —| 1D1 | 131
mit . o
base voltage. Disabled when set to 0%.

<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.

<12> Default setting value is dependent on parameter 02-04, Drive Model 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.
<51> Parameter value is changed if E2-11 is manuallychanged or changed by Auto-Tuning.
<57> Default setting value is dependent on parameter 02-04, Drive Model Selection and C6-01, Drive Duty Selection.
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@ 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
oy M
No. Name Description Range Def. ode | Addr. Pg.
vif|QL| P | Hex
VIM
C1: Acceleration and Deceleration Times
Use C1 parameters to configure motor acceleration and deceleration.
C<12_221 Acceleration Time 1 Sets the time to accelerate from 0 to maximum frequency. S|{S|S| 200 |133
C<12_222 Deceleration Time 1 Sets the time to decelerate from maximum frequency to 0. S|{S|S| 201 |133
C1-03 . . Sets the time to accelerate from 0 to maximum frequency
<22>  |Acceleration Time 2 when Accel/Decel times 2 are selected by a digital input. AlATAL 202 1133
C1-04 . . Sets the time to decelerate from maximum frequency to 0
<22 |Deceleration Time 2 when Accel/Decel times 2 are selected by a digital input. 0.0 to 6000.0 10.0 AlAlA| 203 1133
0Os
C1-05 |Acceleration Time 3 (Motor 2|Sets the time to accelerate from 0 to maximum frequency <6> Alalal 204 |133
<22> | Accel Time 1) when Accel/Decel times 3 are selected by a digital input.
C1-06 |Deceleration Time 3 (Motor 2|Sets the time to decelerate from maximum frequency to 0 Alalal 205 1133
<22>  |Decel Time 1) when Accel/Decel times 3 are selected by a digital input.
C1-07 |Acceleration Time 4 (Motor 2|Sets the time to accelerate from 0 to maximum frequency Alalal 206 1133
<22> | Accel Time 2) when Accel/Decel times 4 are selected by a digital input.
C1-08 |Deceleration Time 4 (Motor 2|Sets the time to decelerate from maximum frequency to 0 Alalal 207 1133
<22>  |Decel Time 2) when Accel/Decel times 4 are selected by a digital input.
Sets the time to decelerate from maximum frequency to 0 6
. for the multi-function input fast-stop function. 0.0 to 6000.0
C1-09 |Fast-Stop Time Note: This parameter is also used by selecting “Fast-Stop” <6> 10.0s | AL A AT 208 | 134
as a Stop Method when a fault is detected.
. . Sets the resolution of C1-01 to C1-09.
cl1o [feselDecel Time Setting 06,01 (0.00 to 600.00 5) 0,1 1 |alala| 200 |134
1: 0.1 5 (0.0 to 6000.0 s)
Sets the frequency for automatic acceleration/deceleration
switching.
Accel/Decel Time Switching [Below set frequency: Accel/Decel Time 4 0.0 to 400.0
Cl-11 Frequency Above set frequency: Accel/Decel Time 1 Hz 0.0Hz| A} AL AL 20A | 135
The multi-function input “Accel/Decel Time 17 or “Accel/
Decel Time 2” take priority.
C2: S-Curve Characteristics
Use C2 parameters to configure S-curve operation.
2-01 ig;gfvs?t a(ll’tharactelrlstlc at ;l)":l% vSV-.curve can be controlled in the four points shown 0.00t0 10.00 0<222 SIalalal 208 |35
S-Curve Characteristic at
C2-02 ‘Accel End mmm’;‘:g ON OFF 0.00t0 10.0] 0.20s | A|A|A | 20C | I35
N St Output
C2-03 [CuMe Characteristic at | yoquency 0000100 020s [A|A|A| 20D |135
C2-04 [FCurve Characteristic at Time 0.00t010.0[ 0.00s | A |A|A| 20E | 135
ccel tn S-curve is used to further soften the starting and stopping
ramp. The longer the S-curve time, the softer the starting and
stopping ramp.
C3: Slip Compensation
Use C3 parameters to configure the slip compensation function.
Sets the slip compensation gain. Decides for what amount
C<32—2(l 1 Slip Compensation Gain ';lffp output frequency is boosted in order to compensate the 001025 92(3 Alal=1 20F |135
Note: Adjustment is not normally required.
Adjusts the slip compensation function delay time.
Slip Compensation Primary | P¢crease the setting when the slip compensation response is 2000
C3-02 De]i)a Tin]ie Y ltoo slow, increase it when the speed is not stable. 0 to 10000 ms |A|A|—- 210 136
y Disabled when Simple V/f Control with PG (H6-01 = 3) is <2>
used.
Sets the slip compensation upper limit. Set as a percentage
C3-03 |Slip Compensation Limit of motor rated slip (E2-02). Disabled when Simple V/f 0to250 |200% |A|A|—| 211 |136
Control with PG (H6-01 = 3) is used.
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Control
_—n M
No. Name Description Range Def. ode Addr. Pg.
OL| P | Hex
VIf VIM
Selects slip compensation during regenerative operation.
0: Disabled
Slip Compensation Selection |1: Enabled _
C3-04 during Regeneration Using the Slip Compensation function during regeneration 0.1 0 AlA 212\ 136
may require a braking option to handle momentary
increasing regenerative energy.
Selects if the motor magnetic flux is reduced during output
Output Voltage Limit voltage saturation. 0 _ _
C3-05 Operation Selection 0: Disabled 0.1 <2> A 213\ 136
1: Enabled
C4: Torque Compensation
Use C4 parameters to configure Torque Compensation function.
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
C4-01 the motor is significantly smaller than the drive capacity. 1.00
<23> |Torque Compensation Gain |Decrease this setting when motor oscillation occurs. Set the| 0.00t0 2.50| 2,0 |A|A | A | 215 | 137
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.
Sets the torque compensation filter time.
Torque Compensation Increase this setting when motor oscillation occurs. 200 ms
C4-02 Primary Delay Time Reduce the setting if there is not enough response from the 01060000 | “cpn ™ A | A | A 216 | 137
motor.
C4-03 Torque Compensation at Sets torque compensation at forward start as a percentage of] 002000 00% | =l Al=1 217 |137
Forward Start motor torque.
C4-04 Torque Compensation at Sets torque compensation at reverse start as a percentage of] 200.0t000 00% | = Al=1 218 |137
Reverse Start motor torque.
Toraue Compensation Time Sets the time constant for torque compensation at forward
C4-05 Conqstant P start and reverse start (C4-03 and C4-04). The filter is 0to200 |[10ms|—-|A |- | 219 |137
disabled if the time is set to 4 ms or less.
Sets the torque compensation time 2. When an ov fault
Toraue Compensation occurs with sudden load changes or at the and of an
C4-06 Prirga Delzi) Time 2 acceleration, increase the setting. 0to 10000 |150ms| — | A | — | 21AH | 138
Ty y Note: Adjustment is not normally required. If adjusted then
AFR time 2 (n2-03) should be adjusted too.
CS: Speed Control (ASR)
Use C5 parameters to configure the Automatic Speed Regulator (ASR).
C5 parameters are available only when using V/f Control with Simple PG Feedback (H6-01 = 3).
C<52_221 ASR Proportional Gain 1 Sets the proportional gain of the speed control loop (ASR). (3)'0000(;8 020 [ A 21B | 139
C<52_2(22 ASR Integral Time 1 Sets the integral time of the speed control loop (ASR). 01‘8000050 0.200 | A 21C | 139
C5-03 . . Sets the speed control gain 2 of the speed control loop 0.00 to |
222> |ASR Proportional Gain 2 (ASR). 300.00 0.02 | A 21D | 139
C<52_224 ASR Integral Time 2 Sets the integral time 2 of the speed control loop (ASR). 01‘ 8000050 0.050s| A 21E | 139
C5-05 - Sets the upper limit for the speed control loop (ASR) as a o N
<> |ASR Limit percentage of the maximum output frequency (E1-04). 0.0t020.0 | 5.0% | A 2IF | 139
Cé6: 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.
C6-01 Is\lggrélg(l)/rll-leavy Duty 1: Normal Duty (ND) for variable torque applications. 0,1 1 S|{S|S| 223 |139
This setting affects the Rated output current and overload
tolerance of the drive.
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Control
Mode Addr.

vif|OL| P | Hex

No. Name Description Range Def. Pg.

Selects the carrier frequency
1:2.0kHz

:5.0kHz

: 8.0 kHz

:10.0 kHz

1 12.5kHz

:15.0 kHz 1toF <> |S|S|S 224 140
: Swing PWMI1 (Audible sound 1)

: Swing PWM2 (Audible sound 2)

: 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)

C6-03 Carrier Frequency Upper Open Loop Vector: _C6-03 defines the fixed carrier 1010150 | < [Aalalal 225 | 140
Limit frequency if C6-02 =F.
V/f Control: C6-03 and C6-04 set upper and lower limits for

the carrier frequency.
carrier frequency

C6-02 |Carrier Frequency Selection

Nello N No WV, IF SV V)

C6-03

C6-04 — output frequency
" x(C6-05) x K

. output
C6-04 Carrier Frequency Lower E1.04  frequency 0410150 | <= | A

Limit 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

5.0kHz > C6-03: K=1

When C6-05 < 6, C6-04 is disabled (makes the carrier
frequency C6-03 value).

Carrier Frequency Sets the relationship of output frequency to carrier frequency 8
C6-05 Proportional Gain when C6-02 =F. 00t0 99 oA -] 227 | 140

- - 226 | 140

<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 Model Selection, A1-02, Control Method Selection and C6-01, Normal/Heavy Duty
selection.

<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.

<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
No. Name Description Range | Def. Mode | Addr. Pg.
OL| P | Hex
VIif VIMm

d1: Frequency Reference
Use d1 parameters to configure the drive frequency reference.

320 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual



B.2 Parameter Table

Control
No. Name Description Range | Def. Mode Aﬁdr' Pg.
VIf OL| P ex
VM
d<12_20>1 Frequency Reference 1 Frequency reference O}'?ZO S|{S|S| 280 | 144
d<12_20>2 Frequency Reference 2 Iligegrl:r?gg lr 'e'tf(elflelrilc:le gh:er;)diléggi input "Multi-Step Speed O}'?ZO S|S|S| 281 |144
d<12_20>3 Frequency Reference 3 I};ff%l::r?gg zrsf(elfﬁn_(é Slfllf llsgléil input "Multi-Step Speed OIfZO S|S|S| 282 |144
d1-04 F fi hen digital inputs "Multi-Step Speed 0.00
<22> |Frequency Reference 4 Rreef%;l:rlllgg lr ,eze"re(%Cﬁ gnen: ;g;n% lgpalies on. uiti-step spee Hz S|S|S| 283 144
d1-05 igital i " i- .
<22>  |Frequency Reference 5 ﬂ?@?gggg;ﬁf(%?ggh:elg)diléggil input "Multi-Step Speed 0.00 to 0};)20 A|A|A| 284 | 144
— - - 400.00 Hz
d<12-20>6 Frequency Reference 6 greet%?;rllgg 1r,elge'r'e(rllgel_thEln jgg;tﬁhlg?gi OXultl—Step Speed <II> <I9> Of?zo Alalal 285 | 144
d1-07 Frequency reference when digital inputs "Multi-Step Speed 0.00
<22>  |Frequency Reference 7 Ret%rencg 2,3"H1-O00= 4gand S)pare on. pop Hy |A|A|A 86 | 1H
d1-08 Frequency reference when multi-function input "Multi-Step 0.00
<2z~  |Frequency Reference 8 speed reference 1, 2, 3" (H1-0O0O = 3, 4, 5) are on. Hz |A|A|A]| 287 |14
d1-09 Frequency reference when multi-function input "Multi-Step 0.00
<22>  |Frequency Reference 9 Speed Reference 4" (H1-OO= 32) is on. Hz AlA AL 288 | 14
di-10 Frequency reference when digital input "Multi-Step Speed 0.00
<22>  |Frequency Reference 10 Ref?erencg 1,4" H1-O0O= 3gand 32% are on. PP Hz AlA|A| 28B | 144
di-11 Frequency reference when digital inputs "Multi-Step Speed 0.00
<z7>  |Frequency Reference 11 Ref?:rencg 2,4" (H1-OO= 4gand 32% are on. PP He |A|A[A] 28C |14
d<12_21>2 Frequency Reference 12 ﬁff%?::gg lr ?fz‘e,rz.r,lc(?_l‘f]}ll:elrbdigg?airgpgt;%ﬁn_Step Speed OI'-?ZO A|A|A| 28D | 144
di-13 Frequency reference when digital inputs "Multi-Step Speed 0.00
<22 |Frequency Reference 13 Ref(el:rencg 3,4"(H1-O00= Sgand 32% are on. PP He |A|A|A| BE |14
d<12-21>4 Frequency Reference 14 ﬁreef?rlee;lgg lregerz{}c(%\i&/}ll:elrhdflgals1n3p213t:lré\/(1)11111t1-Step Speed A 0000(?0% Olfzo A|A|A| 28F | 144
b 9 b 9 . . Z
_ L : " i <lI> <I19>
d<1221>5 Frequency Reference 15 ﬁff(el;l;lggzrf:girzgi%‘f,}larhdfflstrgngtzré\gﬂn Step Speed OleO AlA|A]| 290 | 144
di-16 Frequency reference when digital inputs "Multi-Step Speed 0.00
<22>  |Frequency Reference 16 |p oporence 1,2, 3, 4" (HI-OD = 3, 4, 5, 32) are on. He |A|A|A| 21 |14
i1 Frequency reference when digital inputs "Jog Frequency
1-17 Reference", "Forward Jog" or "Reverse Jog." are on. "Jog 6.00
<22>  |Jog Frequency Reference Frequency Reference" has priority over "Multi-Step Speed Hz | S|S|S| 22 |14
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 percentage of
d2-01 Frequency Reference Upper|maximum output frequency (E1-04). Output speed is limited to | 0.0 to | 100.0 Alalal 280 | 145
Limit this value even if the frequency reference is higher. This limit 110.0 %
applies to all frequency reference sources.
Sets the frequency reference lower limit as a percentage of
Frequency Reference Lower|maximum output frequency (E1-04). Output speed is limited to | 0.0 to N
42-02 Limit this value even if the frequency reference is lower. This limit 110.0 0.0% | Al A A 28A | 145
applies to all frequency reference sources.
Sets the minimum frequency reference lower limit if the
Master Speed Reference  [frequency reference is input using an analog input. Set as a 0.0 to
d2-03 Lower Limit percentage of maximum output frequency (E1-04). The higher of| 110.0 0.0% | AJA A 293 | 146
both values d2-01 and d2-03 will be the lower limit.
d3: Jump Frequency
Use d3 parameters to configure the drive Jump Frequency settings.
d3-01 |Jump Frequency 1 d3-01 to d3-04 allow programming of three prohibited frequency 00HzZ| A|A|A| 294 | 146
d3-02  [Jump Frequency 2 reference points for ;limina_ting problems with resonant vibration 00Hzl ATAT A 295 146
of the motor / machine. This feature does not eliminate the 0.0 to
selected frequency values, but accelerates and decelerates the 400.0
d3-03  |Jump Frequency 3 motor through the prohibited bandwidth. ) 00Hzl A|A|A| 296 | 146
The parameters must be according to the rule
d3-01 > d3-02 > d3-03.
This parameter sets the dead-band width around each selected
d3-04 |Jump Frequency Width prohibited frequency reference point. The bandwidth becomes |0.0t0 20.0{1.0Hz| A | A| A | 297 | 146
the designated Jump frequency, plus or minus d3-04.
d4: Frequency Reference Hold
Use d4 parameters to configure the drive frequency reference hold function.
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Control
_r M
No. Name Description Range | Def. ode A|_fdr' Pg.
VI OL P ex
VIM
Determines if the frequency reference or frequency reference bias
is saved when the Run command is removed or the power goes
off.
Frequency Reference Hold |0: Disabled
d4-01 Function Selection 1: Enabled 0.1 0 |AjA|A} 298 | 146

This parameter is effective when the multi-function inputs
“Accel/Decel Ramp Hold”, “Up/Down” or “Up/Down 2”
commands are selected (H1-OO = A or 10/11 or 75/76).

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

; 0.00to | 0.00
according to d4-04. 9999 Hz | Hz
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.

q Selects how the bias or frequency reference is increased when
4-04  |Frequency Reference Bias |using the Up/Down 2 function.

<22> | Accel/Decel (Up/Down 2) [0: Use selected accel/decel time. 0.1 0 JAAA| 2AB | 149
1: Use Accel/Decel Time 4 (C1-07 and C1-08).

0: Bias value is held if no input Up 2 or Down 2 is active.
da-05 |Frequency Reference Bias |1: When the Up 2 reference and Down 2 reference are both on or

d4-03  |Frequency Reference Bias

<22> Step (Up/Down 2) A|A|A]| 2AA | 149

<22>  |Operation Mode Selection |both off, the applied bias becomes 0. 0,1 0 [A|A|A| 2AC | 150
(Up/Down 2) Currently selected accel / decel. times are used. Enabled only
when d4-03 = 0.
The Up/Down 2 bias value is saved in d4-06 when the frequency
Frequency Reference Bias |reference is not input by the digital operator. The function -99.9 to
d4-06 (Up/Down 2) depends on the setting of d4-01. +100.0 |0-0% | AJATA | 2AD | 150

It is limited by d4-08 and d4-09.

When an Up 2 or Down 2 input is active and the frequency
reference value from analog or pulse input changes for more than
the level set in d4-07, the bias value is hold and the frequency 0.1 to
reference is changed to the new value. +100.0
After the speed reaches the frequency reference the bias hold is
released.

Sets the upper limit for the bias and the value that can be saved 0.1 to
in d4-06. Set as a percentage of the maximum output frequency 100.0
E1-04. )
Sets the lower limit for the bias and the value that can be saved
in d4-06. Set as a percentage of the maximum output frequency {-99.9t00.0/ 0.0% [ A | A | A | 2B0 | 151
E1-04.

Selects which value is used as frequency reference lower limit if]
the Up/Down function is used.

da-o7 |Analog Frequency o
<22> |Reference Fluctuation Limit
(Up/Down 2)

1.0% |A|A|A| 2AE | 150

d4-08  |Frequency Reference Bias

<22>  |Upper Limit (Up/Down 2) 0.0% | A | A A} 2AF | 150

d4-09  (Frequency Reference Bias
<22>  |Lower Limit (Up/Down 2)

Up/Down Frequency 0: The lower limit is determined by d2-02 or analog input
d4-10 Reference Limit Selection [(H3-02/10 = 0). The higher of both values becomes the reference Oorl 0 JAA|A)| 2B6 | I51
limit.

1: The lower limit is determined by d2-02.

d7: Offset Frequency
Use d7 parameters to set the offset frequency.

d7-01 Added to the frequency reference when the digital input -100.0 to

<22>  (Offset Frequency 1 “Frequency Offset 1” (H1-0O0O = 44) is switched on. +100.0 |0-0% | AJATA | 2B2 1 151
d7-02 Added to the frequency reference when the digital input -100.0 to

<22> |Offset Frequency 2 “Frequency Offset 2” (H1-O000 = 45) is switched on. +100.0 |00% | A A A} 2B3 | I5]
d7-03 Added to the frequency reference when the digital input -100.0 to

<zz>  |Offset Frequency 3 “Frequency Offset 3” (H1-OI01 = 46) is switched on. +100.0 |00% | A A AL 2B4 | I5]

<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.

& E: Motor Parameters

Control
e Mode
No. Name Description Range Def. Addr. Hex | Pg.

oL
Vi |\, | PM

E1: V/f Pattern Characteristics
Use E1 parameters to set V/f characteristics for the motor.
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Control
.- Mode
No. Name Description Range Def. Addr. Hex | Pg.
oL
VIf v PM
This parameter must be set to the power supply voltage. It
sets the maximum and base voltage used by preset V/f
Lol patterns (E1-03 = 0 to E) and adjusts levels used by certain
El- Input Voltage functions.
<24>  |Setting WARNING! Drive input voltage (not motor voltage) must 155102551 230V | S 1§ | 8 300 152
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 (50 Hz base)
3: 72 Hz Constant torque 4 (60 Hz base)
4: 50 Hz Variable torque 1
5: 50 Hz Variable torque 2
6: 60 Hz Variable torque 3
. |7: 60 Hz Variable torque 4 _
E1-03 |V/fPattern Selection 8 50 Hz High starting torque 1 OtoF F A | A 302 152
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.
40.0 to
El-o4 [Max Output 2000 | OMz s s s | 303|155
requency <2I>
E1-05 . . 230V
<24> |Max Output Voltage | These parameters are only applicable when E1-03 is set to F.[0.0 t0 255.0] "Zzp» | S | S| S 304 155
To set linear V/f characteristics, set the same values for E1-07 O H
E1-06 |Base Frequenc and E1-09. In this case, the setting for E1-08 will be 0.0to E1-04 Z1sls|s 305 155
quency disregarded. Ensure that the four frequencies are set <10~
Mid Output according to these rules: 3.0 Hz
E1-07 Frequenfy E1-04 > E1-06> E1-07 > E1-09 0.0to E1-04| “"55s A|A| - 306 155
E1-08 Mid O ot VACrms Out(V) 184V
- 1d Outpu E1-05 | - - - mmmmmm e oo e .
<2 |Frequency Voltage e [JIIIIoo oo . 0.010255.0| 2> <pos| A | A | - 307 | 155
E1-09 %g;mum Output S I : o 000EI-04 > N0l s s | s 308 | 155
EI-10 T oatput E108 | .. Co 0.010255.0[ 38V | A [A| - | 300 155
Eo M‘e‘fllf)eff;tz E1-10 | - A 0.0toE1-04] 0.0Hz | A | A | - 30A | 155
El-12 E1-09 E1-07 E1:06 E1-11 E1-04
; F H
<24 |Mid Output reaueney (H2) 0.0t0255.0 0.0V | A [A] - 30B | 155
<26> requency Voltage 2
E1-13
<24~ |Base Voltage 0.0t02550/ 00V | A | S| - 30C 155
E2: Motor Parameters
Use E2 parameters to set motor-related data.
10 to 200%
Sets the motor nameplate full load current in amperes (A) of drive
- . <57> _
E2-01  |Motor Rated Current Automatically set during Auto-Tuning. C{iﬁ% 5|8 30E 156
<27>
. Sets the motor rated slip in Hertz. 0.00 to <57> B
E2-02 [Motor Rated Slip Automatically set during rotational Auto-Tuning. 20.00 AlA 30F 156
Motor No-Load Sets the magnetizing current of the motor in Ampere. 0 to less <57> _
E2-03 Current Automatically set during rotational Auto-Tuning. than E2-01 AlA 310 157
E2-04 Number of Motor  |Sets the number of motor poles. Automatically set during 21048 | 4poles | A | A | - 311 157
Poles Auto-Tuning.
Motor Li Line |Sets the phase-to-ph istance in oh 0.000 to
E2-05 otor Line-to-Line |Sets the phase-to-phase motor resistance in ohms. 65.000 <57> Alal = 312 157
Resistance Automatically set during Auto-Tuning. 37>
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Control
L Mode
No. Name Description Range Def. oL Addr. Hex | Pg.
VIf vV PM
Sets the voltage drop due to motor leakage inductance as a
E2-06 %ﬁg&%{[gﬁzkage percentage of motor rated voltage. 0.0t0400| <57 | A |A| — 313 157
Automatically set during Auto-Tuning.
E2-07 lg/;(t)ltl(r);tligonn-Core Sets the motor iron saturation coefticient at 50% of magnetic| E2-07 to 0.50 Al = 314 157
Coefficient 1 flux. Automatically set during Auto-Tuning. 0.50 )
E2-08 lg/;(t)ltlcr);tlig(;n-Core Sets the motor iron saturation coefficient at 75% of magnetic| E2-07 to 0.75 —lal - 315 157
Coefficient 2 flux. Automatically set during Auto-Tuning. 0.75 )
Sets the motor mechanical loss as a percentage of motor rated
Motor Mechanical |[POWer (kW). Adjust in the following circumstances:
E2-09 Loss When there is a large amount of torque loss due to motor 0.0to 10.0 | 0.0% - |A]| - 316 157
bearing friction.
When there is a large amount of torque loss.
Motor Iron Loss for
E2-10 |Torque Sets the motor iron loss in watts (W). 0to 65535 | <57> A= - 317 158
Compensation
Sets the motor rated power in kilowatts (kW). Automatically| 0.00to |0.40 kW _
E2-11 Motor Rated Output | (¢ 4,110 Auto-Tuning. (1 HP = 0.746 kW). 65000 | <1z | S |S 318 1 158
Motor Iron-Core Set to the motor iron saturation coefficient at 130% of
E2-12 |Saturation magnetic flux. 1.30to 5.00| 1.30 - |A]| - 328 158
Coefficient 3 Automatically set during rotational Auto-Tuning.
E3: Motor 2 V/f Characteristics
Use E3 parameters to set the V/f pattern for a second motor.
Motor 2 Control 0: V/f Control _
E3-01 Method 2: Open Loop Vector (OLV) Oor2 0 Al A 319 158
E3-04 Motor 2 Max Output 40.0 to 60Hz | A | Al = 31A 158
Frequency 400.0
E3-05 |Motor 2 Max These parameters set the V/f pattern for motor 2. _
<24 |Voltage To set linear V/f characteristics, set the same values for E3-07 0.0t0255.01 230V | A | A 31B 158
Motor 2 Base and E3-09. In this case, the setting for E3-08 will be
E3-06 disregarded. Ensure that the four frequencies are set 00toE3-04| 60Hz | A | A| - 31C 158
Frequency
M TMidO according to these rules or oPE10 fault will occur: 30H
E3-07 Frg;"f 1d Output |E3.04 > E3-06 > E3-07 > E3-09 0.0t0 E3-04| “Z55” | A | A | - 31D | 158
E3-08 [Motor 2 Mid Output VACrms Out (V) 184V _
<24> |Freq. Voltage = . 0.010255.0|<z25 <535| A | A 31E 158
E3-09 %’ﬁgg’r 2 Min. Output E313 [~ - - L 0.0t0E3-04) ‘317 | A [A| - | 31F |18
E3-10 in. I 138V
<t giggéfvzo?f;ge Output e | Lo 00102550\ sl A |A| = | 320 |158
vy Proceney 5 OUPYt E310 A 00t0E3-04| 0.0Hz | A | A| — | 345 | 158
E3-12  |Motor 2 Mid Output E3.00 E3.07 E3-06 E3-11 E3.04 0.0 to 255.0
<2 52| Froquency Voltage 2 Frequeney (1) S |00Vac| A | A| - | 346|158
E3-13 0.0 to 255.0
ByS hvdgﬁ‘;rgg Base O l00vac| A |s| - | 347|158
E4: Motor 2 Parameters
Use E4 parameters to control a second motor operating on the same drive.
10 to 200%
E4-01 Motor 2 Rated Sets the motor 2 nameplate full load current in amperes (A).| of drive <57> Alal - 301 159
Current This value is automatically set during Auto-Tuning. rated
current
E4-02  [Motor 2 Rated Slip Sets the motor 2 rated slip in Hz. Automatically set during 0.00 to <57> Alal - 320 159
Auto-Tuning. 20.00
.. . 0 to less
Motor 2 Rated No- [Sets the magnetizing current of motor 2 in Ampere. N <57> _
E4-03 Load Current Automatically set during Rotational Auto-Tuning. thariZE;l 01 AlA 323 159
Motor 2 Motor Sets the number of poles of motor 2. This value is _
E4-04 Poles automatically set during Auto-Tuning. 21048 4poles | A | A 324 159
. . . 0.000 to
Motor 2 Line-to- Sets the phase-to-phase resistance of motor 2 in ohms. <57> _
E4-05 Line Resistance Automatically during Auto-Tuning. 62'3(;90 AlA 325 160
Motor 2 Leakage Sets the voltage drop due to motor leakage inductance as a
E4-06 Inductance & percentage of rated voltage of motor 2. Automatically set | 0.0 t0 40.0 | <57~ AlA| - 326 160
U during Auto-Tuning.
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Control
‘s Mode
No. Name Description Range Def. Addr. Hex| Pg.
oL
VIf v PM
Motor 2 Motor Iron- . . . N .
E4-07 |Core Saturation Set to the motor iron saturation coefficient at 50% of magnetic 0.00t00.50] 050 Al = 343 160
: flux. Automatically set during Rotational Auto-Tuning.
Coefficient 1
Motor 2 Motor Iron- |Set to the motor iron saturation coefficient at 75% of magnetic| Setting for
E4-08 |Core Saturation flux. This value is automatically set during Rotational E4-07 to 0.75 - |A| - 344 160
Coefficient 2 Auto-Tuning. 0.75
Sets the motor mechanical loss as a percentage of motor rated
power (kW) capacity.
Motor 2 Mechanical |Adjust in the following circumstances: _ _
E4-09 Loss * When there is a large amount of torque loss due to motor 0.00t0 10.0 0.0 A 33F 160
bearing friction.
» When there is a large amount of torque loss.
E4-10 |Motor 2 Iron Loss  [Sets the motor iron loss in watts. 0t0 65535 | <57 | A | — | — 340 160
E4-11 Motor 2 Rated Sets the motor rated capacity inkW. Automatically set during| ~ 0.00 to <12> Alal - 327 160
Capacity Auto-Tuning. 650.00
Motor 2 Iron-Core |Set to the motor iron saturation coefficient at 130% of
E4-12 |Saturation magnetic flux. Automatically set during Rotational 1.30 to 5.00| 1.30 - |A| - 342 160
Coefficient 3 Auto-Tuning.
_ . Sets the slip compensation gain for motor 2. The function is
ELA® Motor 28lip - lhe same as C3-01 for motor 1. Refer to C3-01: Slip 00w2s | S [ alal| | 34 |16
Compensation Gain , ,
Compensation Gain on page 135.
Torque Sets the torque compensation gain for motor 2. The function
E4-15 |Compensation Gain -|is the same as C4-01 for motor 1. Refer to C4-01: Torque |1.00 to 2.50| 1.00 A|A| - 341 161
Motor 2 Compensation Gain on page 137.
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:
Motor Code Motor Voltage Class
ESO1 ISelection (for PM and Capacty 0000 |z <l = | = |'s | 329 |16
motor) 0: Pico Motor 0:1800 r/min Series
(SMRA Series) 1:3600 r/min Series
1: Doratad Torque for IPM 5 1450 imin Seris
Finm
All motor parameters are reinitialized to factory settings
when this parameter is set.
E5-02 |Motor Rated
Z55> |Capacity (for PM  Sets the rated capacity of the motor. 0.10 to 18.5 <I0> -|—-1S 32A 161
motor)
10 to 200%
E5-03 of drive
Z»5>  |Motor Rated Current |Sets the motor rated current in amps. rated <> - | =1S 32B 161
current
<27>
E5-04 <10>
225> |Motor Poles Sets the number of motor poles. 2 to 48 -|-1S 32C 162
E<52_525 Motor Resistance Set the resistance for each motor phase in units of 0.001 Q. 06.(5)0000{)0 <10> -|1-1S 32D 162
E<52_526 i\r/{gltl?:rt;mAeXls Sets the d axis inductance in units of 0.01 mH. (3)0000 68 <10> - |-1S 32E 162
E<52_527 ?ﬁgfﬁ;ﬂ&ms Sets the q axis inductance in units of 0.01 mH. (6)00(;) 88 <10> - |-1S 32F 162
Set the induced phase peak voltage in units of 0.1 mV (rad/
s) [electrical angle].
Set this parameter when using a Yaskawa SSR1 series PM
E5-09  [Motor Induction motor with derate torque, or a Yaskawa SST4 series motor 0.0 to <10> S I S 331 162
<25>  |Voltage Constant 1 |with constant torque. 2000.0
When setting this parameter, E5-24 should be set to 0. An
alarm will be triggered if both E5-09 and E5-24 are set to 0,
or if neither parameter is set to 0.
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Control

No. Name Description Range Def. Mode Addr. Hex | Pg.

vif |OL| pm

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 SPM

Motor.

E5-24  |Motor Induction When setting this parameter, E5-09 should be set to 0. An 0.0 to 0 S 353 162
<25>  |Voltage Constant 2 |alarm will be triggered if both E5-09 and E5-24 are set to 0,| 2000.0 <10>

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.

<2> Default setting value is dependent on parameter A1-02, Control Method Selection. The value shown is for A1-02 = 0-V/f Control.

<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.

<10> Default setting value is dependent on parameter E5-01, Motor Code Selection.

<12> Default setting value is dependent on parameter 02-04, Drive Model Selection.

<21> Range upper limit is dependent on parameter E4-01 Motor 2 Rated Current.

<22> Parameter can be changed during run.

<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 initialization, A1-03 = 1110, 2220, 3330.

<26> Parameter ignored when E1-11, Motor 1 Mid Output Frequency 2, and E1-12, Motor 1 Mid Output Frequency Voltage 2, are set to 0.0.

<27> Setting units for this parameter are determined by 02-04, Drive Model Selection. Less than 11 kW: 2 decimal points, 11 kW and above: 1 decimal
point.

<37> Setting range becomes 0.00 to 130.00 for drives 0.2 kW and smaller.

<38> Ifusing a Yaskawa SMRA Series SPM Motor, the default setting is 1800 r/min.

<52> Parameter ignored when E3-11, Motor 2 Mid Output Frequency 2, and E3-12, Motor 2 Mid Output Frequency Voltage 2, are set to 0.

<53> Default setting depends on the control mode for motor 2 set in parameter E3-01. The given value is for V/f Control.

<57> Default setting value is dependent on parameter 02-04, Drive Model Selection and C6-01, Drive Duty Selection.
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@ F: Options

F parameters are used to program the drive for PG feedback and to function with option cards.

No.

Name

Description

Range

Def.

Control
Mode

OL| P
VEN T m

Addr.
Hex

Pg.

F1: V/f Control with Simple PG Feedback - PG Setup Parameters
Use F1 parameters to set up the drive for V/f Control with Simple PG Feedback. These parameters are enabled only when H6-01 = 03

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.

Oto3

381 | 163

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.

0Oto3

382 | 163

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.

Oto3

383 | 163

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

115%

387 | 163

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.

0.0t02.0

1.0

388 | 163

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 | 163

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.

0.0t0 10.0

05s

38A | 163

F1-14

PG Open-Circuit Detection
Time

Sets the time for which no PG pulses must be detected before
a PG Open (PGO) fault is triggered.

0.0 to 10.0

2.0s

38D | 164

F6 and F7: Serial Communications Option Card Settings
Use F6 parameters to program the drive for serial communication.

F6-01

Communications Error
operation Selection

Selects the operation after a communications error occurred.
0: Ramp to stop using current accel/decel time

1: Coast to stop

2: Fast-stop using C1-09

3: Alarm only

Oto3

3A2 | 164

F6-02

External fault from comm.
option selection

Sets when an external fault from a comm option is detected.
0: Always detected
1: Detection during Run only

Oorl

3A3 | 164

F6-03

External fault from comm.
option operation selection

Selects the operation after an external fault set by a
communications option (EF0).

0: Ramp to stop using current accel/decel time

1: Coast to stop

2: Fast-stop using C1-09

3: Alarm only

Oto3

3A4 | 164

F6-04

Bus Error Detection Time

Set the delay time for error detection if a bus error occurs.

0.0t0 5.0

2.0s

3A5 | 164

F6-10

CC-Link Node Address

Sets the node address if a CC-Link option card is installed.

0 to 63

3E6 | 164

Fo6-11

CC-Link communications
speed

0: 156 Kbps
1: 625 Kbps
2: 2.5 Mbps
3: 5 Mbps

4: 10 Mbps

Oto4

3E7 | 164
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Control
_ M
No. Name Description Range | Def. ode A:dr' Pg.
vif|QL| B | Hex
VIM
Selects if a BUS fault can be automatically reset.
F6-14 |BUS Error Auto Reset 0: Disabled Oorl 0 A|A|A| 3BB | 165
1: Enabled
F6-30 |PROFIBUS node address Sets the node address for a PROFIBUS option. 0to 125 0 A|A|A| 3CB | 165
Selects the operation when a "Clear Mode" command is
F6-31 PROFIBUS Clear Mode re?celved. ) ) 0or1 0 Alalal scc |i16s
Selection 0: Resets drive operation.
1: Maintains the previous operation state.
PROFIBUS Data Format 0: PPO Type
F6-32 Selections 1: Conventional Oorl 0 AlA AL 3CD | 165
F6-35 |CANopen Node ID selection |Sets the Node ID for a CANopen option 0to127 | 99 |A|A|A| 3D0 | 165
0: Auto-adjust
1: 10 kbps
2: 20 kbps
L. 3: 50 kbps
F6-36 |CANopen Communications 1y 55 kp 08 | 6 |A|A|A]| 3D1 |165
P 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. 0 to 63 0 |A|A|A]| 3D5 | 166
0: 93.75 kbps
1: Reserved
2: 1.5 Mbps
F6-41 |CompoNet Speed 3:3 Mbps 0to 255 0 A|A|A| 3D6 | 166
4: 4 Mbps
5-255: Reserved
Ff}ﬁo DeviceNet MAC Address Selects the drives MAC address for DeviceNet. 0to 63 0 |[A|A|A| 3Cl1 | 166
0: 125 kbps
) . . 1: 250 kbps
TGt [Device Net Communications 15: 50 yps Otod | 3 |A|A|A]| 3C2 | 166
P 3: Adjustable from Network
4: Detect automatically
F<65}5>2 DeviceNet PCA setting I/O Polled Consuming Assembly Data Instance 0to 255 0 |A|A|A]| 3C3 | 166
F<65-35>3 DeviceNet PPA setting 1I/0 Polled Producing Assembly Data Instance 0 to 255 0 |A|A|A| 3C4 | 166

Selects if a EF0 fault is detected when no data are received from

F6-54 |DeviceNet Idle mode fault  |the master. 0orl 0 Alalal 3cs5 | 167

<58>  |detection 0: Disabled

1: Enabled
Fg—y5>6 1]:D;:C\iiocreNet Speed Scaling IS}gt; glﬁ sg)z;)ljigcgt.factor for the speed monitor in DeviceNet Class| _ 1510 15 0 Alalal 3p7 | 167
Fg—y5>7 I?;C‘?(freNet Current Scaling IS)eetsitC}g;I sectaéi&gs Sfeicl:)tozr g(g ggjgg?ut current monitor in 1510 15 0 Alalal 3ps | 167
Fg—95>8 I?;c‘i[i(freNet Torque Scaling gel:;ss ;}i% SgaAlE% %}Cetgtr. for the torque monitor in DeviceNet 1510151 o |Alalal 3p9 | 167
Fg-gS>9 ?:;LcreNet Power Scaling gfl:ztiss ;}i% sgaAlﬁl% Igcet;r' for the power monitor in DeviceNet | ;s 15| o |A|A|A| 3DA | 167
Fg-96>0 FDae:tlocreNet Voltage Scaling gﬁss ;}i% sgaAlEgo %}?cotr. for the voltage monitor in DeviceNet | ;< 15| o |A|A|A| 3DB | 167
Fg-96> 1 FDae:ti(;:reNet Time Scaling ISStZ 2113 s(%%gi:(;gt‘factor for the time monitor in DeviceNet Class 1510151 o |alalal spc | 167
F<65;6>2 DeviceNet Heartbeat Interval |Sets the heartbeat interval for DeviceNet communications. 0to 10 0 |A|A|A| 3DD | 167
F7-01 |Ethernet IP Address 1 0to 255 <16902> A|A|A| 3E5 | 167
F7-02 " |Ethemet IP Address | Combining these parameters like F7-01.F7-02.F7-03.F7-04 010255 <1660§ A|A|A| 3E6 167
F7-03 |Ethernet IP Address 1 sets the Ethernet IP address. Example: (192.168.1.10). 010255 | - 610> alalal 37 | 167
F7-04 |Ethernet IP Address 1 0to 255 <%(0)> A|A|A| 3E8 | 167
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No. Name Description Range | Def. ode Aﬁdr' Pg.
vif|QL( B | Flex
V|IM
F7-05 |Subnet Mask 1 0 to 255 36505> A|lA|A| 3E9 |167
~ Combining these parameters like F7-05.F7-06.F7-07.F7-08 255
F7-06 [Subnet Mask 2 cets the Ethernet Subnet Mask. 0t0255 | Zso~ | A|A|A| 3EA | 167
Example: (255.255.255.0). 255
F7-07 |Subnet Mask 3 0to255 | 0> | A|A|A| 3EB | 167
F7-08 |Subnet Mask 4 0 to 255 0 A|A|A| 3EC | 167
F7-09 |Gateway Address 1 0to 255 <16902> A|A|A| 3ED | 168
168
F7-10 |Gateway Address 2 Combining these parameters like F7-09.F7-10.F7-11.F7-12 | 0t0255 | <5 | A | A | A| 3EE | 168
sets the Ethernet Gateway Address. I
F7-11 |Gateway Address 3 Example: (192.168.1.1). 0t0255 | 0» | A|A|A| 3EF | 168
F7-12 |Gateway Address 4 0to 255 <610> A|A|A| 3F0 | 168
Selects how the Ethernet IP address is set.
0: User defined
F7-13 |Address Mode at Startup 1: BOOTP 0to2 0 A|A|A| 3F1 | 168
2: DHCP
F7-14 0: Auto Negotiate
<s59> |Duplex Mode Selection 1: Half Duplex forced 0to2 0O |A|A|A| 3F2 |168
2: Full Duplex forced
~ L 0: Auto Negotiate
F715 Sommunication Speed 10:10 Mbps speed setting 0,10,100] 0 |A|A|A| 3F3 | 168

100: 100 Mbps Speed Setting

F7-16 |Communication Loss

<59>  |Timeout Sets the timeout value for communication loss detection. 0 to 300 0 |A|A|A]| 3F4 | 168
F<75-91>7 Ethernet Speed Scaling Factor IS}gtz 211?1 S(g%}lé::% factor for the speed monitor in Ethernet Class 1510151 0 [AlAlAal 385 | 169
F<75-91>8 llg;t(ljérrlet Current Scaling gelcetlss ;hIeS%E:AhII}Ig (gell;j:e(::rt for the output current monitor in Ethernet| _ 1510151 0 |AlAlAl 3F6 | 169
F<75-91>9 E;}é?gr;et Torque Scaling IS}gtz tAhfI s(c)?)}iélcgt.factor for the torque monitor in Ethernet Class| _, 510151 0 lalalal 3r7 |169
F7-20 Sets the scaling factor for the power monitor in Ethernet Class

<59> |Ethernet Power Scaling Factor -15to0 15 0 A|A|A| 3F8 169

ID 2AH Object.

F7-21 |Ethernet Voltage Scaling Sets the scaling factor for the voltage monitor in Ethernet Class
<39>  |Factor ID 2AH Object. IStols) 0 JATA A 3E9 169
F7-22 Sets the scaling factor for the time monitor in Ethernet Class

<s59>  |Ethernet Time Scaling -15t015| 0 |A|A|A| 3FA | 169

ID 2AH Object.

<58> Valid from drive software 1011 and later. Parameters F6-50 to F6-54 had parameter numbers F6-20 to F6-24 in older software.
<59> Auvailable in drive software 1011 and later.
<60> Default Setting valid for drive software 1011 and later.
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€ H Parameters: Multi-Function Terminals

H parameters assign functions to the multi-function input and output terminals.

Control
No. Name Description Range | Def. Wods Al_fdr' Pg.
vie[QH P | PeX
VIM
H1: Multi-Function Digital Input
H1 parameters to assign functions to the multi-function digital input terminals. Unused terminals should be set to "F".
H1-01 lgdulti-function Digital Input Terminal S1 Function 40 [Alalal 438 170
election
H1-02 lgdulti-]:unction Digital Input Terminal S2 Function 41 [alalal 439 170
election
Multi-Function Digital Input Terminal S3 Function
H1-03 Selection Assigns a function to the multi- 24 | AJATA 400 1 170
Multi-Function Digital Input Terminal S4 Functi function digital inputs.
HI-04 Se]ileétiollllnc fon igttal Tput Tetimina vnetion Refer to H1 Multi-Function Digital 12021: 14 |AJA|A| 401 170
. : - . . Input Selections on page 330 for a
H1-05 Multi-Function Digital Input Terminal S5 Function description of setting values. 3(0) Alalal a2 |17
Selection <I8>
H1-06 Igdulti-]:unction Digital Input Terminal S6 Function ‘i 1(3)) Alalal 403 | 170
election
H1-07 Igdulti-]:unction Digital Input Terminal S7 Function 6< 1(;‘)) AlAalal 404 | 170
election
<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
- . _ M
gltEan Function Description gse Pg.
VIif vV PM
0 3-Wire Sequence Closed: Reverse rotation (only if the drive is set up for 3-Wire sequence) | O | O | O | 170
. Open: REMOTE, Reference 1 or 2 (b1-01/02 or b1-15/16)
! LOCAL/REMOTE Selection Closed: LOCAL, LED operator is run and reference source 010|017
Open: Run and frequency reference source 1 (b1-01/02)
2 External Reference 1/2 Closed: Run and frequency reference source 2 (b1-15/16) 0100|171
3 Multi-Step Speed Reference 1 0O|0|0|172
4 Multi-Step Speed Reference 2 Used to select Multi-Step Speeds set in d1-01 to d1-16 0|0 |0 |172
5 Multi-Step Speed Reference 3 0|0 |0 |172
Open: Selected speed reference
6 Jog Reference Selection Closed: Jog Frequency reference (d1-17). Jog has priority over all other 0O|0|0|172
reference sources.
Accel/Decel Time 1 Used to switch between Accel/Decel. Time 1/2 0O|0|0|172
Open: Normal operation
8 Baseblock Command (N.O.) Closed: No drive output 0|0]|0|172
9 |Baseblock Command (N.C.) Open: No drive output olo|ol|17
Closed: Normal operation
A Accel/Decel Ramp Hold Closed: The drive pauses during acceleration or deceleration and maintains ololo!|i17
the output frequency.
B Drive Overheat Alarm (oH2) Closed: Displays an oH2 alarm 0|0 |0 |172
. Open: Terminal A1/A2 disabled
C Terminal Al/A2 Enable Closed: Terminal A1/A2 enabled 01010172
F Not used Select this setting when not using the terminal or when using the terminal in olololi17
a pass-through mode.
10 Up Command Open: Maintains the current frequency reference 0|0 |0 |173
Closed: Increases or decreases the current frequency reference.
11 Down Command Ensure that the increase and decrease commands are set in conjunctionwith O | O | O | 173
one another.
12 Forward Jog Closed: Runs forward at the Jog Frequency d1-17. 0|0 |0 |174
13 Reverse Jog Closed: Runs reverse at the Jog Frequency d1-17. O|0 |0 |174
14 Fault Reset Closed: Resets faults if the cause is cleared and the Run command is ololo!i17
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 must be cycled. 010|017
. Open: Motor 1 (E1-00, E2-00)
16 Motor 2 Selection Closed: Motor 2 (E3-0001, E4-O00T) 0|0 |0 |175
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H1 Multi-Function Digital Input Selections
Control
- . i M
H1-0lL] Function Description ode Pg.
Setting oL
VIif v PM
17 Fast-stop (N.C.) Open: Decelerates according to C1-09 (Fast-stop Time) 0|0 |0 |174
Set the timer delay using parameters b4-01 and b4-02.
18 Timer Function Input Ensure this function is set in conjunction with the multi-function output timer| O | O | O | 175
(H2-O00 = 12).
19 PID Disable Closed: PID control disabled 0|0 |0 |175
1A Accel/Decel Time Selection 2 Switches Accel/Decel times. 0|0 |0 |175
Open: Parameters can not be edited. (except U1-01 if reference source is set
1B Program Lockout for operator) 0|0 |0 |175
Closed: Parameters may be edited and saved.
1E Reference Sample Hold t%?[ssge:: eSdamples the analog frequency reference and operates the drive at ololo!|17
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
20to 2F |External Fault 28: N.O., Always Detected, Fast-stop 01010176
29: N.C., Always Detected, Fast-stop
2A: N.O., During Run, Fast-stop
2B: N.C., During Run, Fast-stop
2C: N.O., Always Detected, Alarm Only (continue running)
2D: N.C., Always Detected, Alarm Only (continue running)
2E: N.O., During Run, Alarm Only (continue running)
2F: N.C., During Run, Alarm Only (continue running)
30 PID Integral Reset Closed: Resets the PID control integral value. O(0]|0]|177
31 PID Integral Hold Closed: Maintains the current PID control integral value. 0|0|0|177
32 Multi-Step Speed Reference 4 Used to select Multi-Step Speeds set in d1-01 to d1-16 0|0|0|177
34 PID Soft Starter Closed: Disables the PID soft starter b5-17. 0|0|0|177
35 PID Input Switch Closed: Inverses the PID input signal O(0]|0|177
. Open: Stop
40 §é)rl\;&éegéie§{un Command (2-Wire Closed: Forward run 0|00 |177
q Note: Can not be set together with Settings 42 or 43.
- Open: Stop
41 ieve;rslzel){un Command (2-Wire Closed: Reverse run 0100|177
qu Note: Can not be set together with Settings 42 or 43.
Open: Stop
42 Run Command (2-Wire sequence 2) Closed: Run O(0|0|177
Note: Can not be set together with Settings 40 or 41.
: Open: Forward
43 E)WD/REV Command (2-Wire sequence Closed: Reverse ololo|i177
Note: Can not be set together with Settings 40 or 41.
44 Offset Frequency 1 Addition Closed: Adds d7-01 to the frequency reference. O(0]|0|177
45 Offset Frequency 2 Addition Closed: Adds d7-02 to the frequency reference. O(0]|0|177
46 Offset Frequency 3 Addition Closed: Adds d7-03 to the frequency reference. O(0]|0|177
60 DC Injection Braking Command Closed: Triggers DC Injection Braking (b2-02) OO0 -|178
Closed: Activates Current Detection Speed Search from the max. output
61 External Search Command 1 frequency (E1-04) if b3-01 = 0. Activates Speed Estimation Type Speed | O | O | O | 178
search if b3-01 =1.
Closed: Activates Current Detection Speed Search from the frequency
62 External Search Command 2 reference b3-01 = 0. Activates Speed Estimation Type Speed searchifb3-01| O | O | O | 178
=I.
. Open: KEB Ride-Thru 1 enabled
65 KEB Ride-Thru 1 (N.C.) Closed: Normal operation O[O0 |0 |178
. Open: Normal operation
66 KEB Ride-Thru I (N.O.) Closed: KEB Ride-Thru 1 enabled 0100|178
67 Communications Test Mode Tests the MEMOBUS/Modbus RS-485/422 interface. O(0]|0|178
68 High-Slip Braking Closed: High-Slip braking is executed. Drive stops. O|-|-1178
Open: Drive disabled.
6A Drive Enable If this input is opened during run, then the drive will stop as specified by ololo!li17s
parameter b1-03.
Closed: Ready for operation.
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H1 Multi-Function Digital Input Selections

Control
- . _r M
g:.tEnlg Function Description gse Pg.
VIif v PM
75 Up 2 Command Open: Maintains the current frequency reference. 0|0 |0 |179
Closed: Increases or decreases the frequency reference.
UP 2 and Down 2 commands must be set in combination with each other.
76 Down 2 Command The frequency reference source must be assigned to the operator (b1-01= | O [ O | O | 179
460”)’
7A  |KEBRide-Thru 2 (N.C.) 8&2@h%§nigﬁegggﬁiﬁfnabled olo|ol|1m
7B |KEB RideThru2 (N.O) Closed: KEB Ride-Thra 2 enabled ojojojm
S . Open: Normal operation
7C Short-Circuit Braking (N.O.) Closed: Short-Circuit Braking -1 -10]180
S . Open: Short-Circuit Braking
7D Short-Circuit Braking (N.C.) Closed: Normal operation -1 - 101|180
7E Forward/Reverse Detection Direction of rotation detection (for V/f with Simple PG Feedback) O| - |- 1|180
90 to 96 |DWEZ Digital Inputs 1 to 7 Reserved for DWEZ input functions 0|0 |O|180
9F  |DriveWorksEZ enable Open: DWEZ enabled o|o]|o|180
Closed: DWEZ disabled
Control
No. Name Description Range | Def. Mods Aﬁdr' Pg.
VI OL P ex
VM
H2: Multi-Function Digital Outputs
Use H2 parameters to assign functions to the multi-function digital outputs.
H2-01 Termmal MA, MB and MC Function E lalalal 40B | 180
Selection (relay) Refer to H2 Multi-Function Digital Output
- - - N efer to ulti-Function Digital Outpu
H2-02 ggﬁlnecl g)arl)Pl Function Selection (open Settings on page 332 for a description of setting 0 5.40132 0 |A|A|A]| 40C | 180
values.
H2-03 Terminal P2 Function Selection (open- > lalalal sop | 180
collector)
Determines the unit for the watt hour output
signal (H2-0O0O = 39). If a digital output is set to
this function, a 200 ms pulse signal is output
when the what hour counter increases according
to the unit selected. Intended to drive a counter,
H2-06 [Watt Hour Output Unit Selection meter or PLC for logging kWh. 0to4 0 [A|A|A| 437 |18
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 f L Mode
Setting Function Description Vi oLl P Pg.
VIM
0 During Run Closed: A Run command is active or voltage is output. 0O[|0|0| 181
1 Zero Speed Closed: Output frequency is 0. 0O[|0|0| 181
2 Speed Agree 1 E;lﬁ(s)%()l Output frequency equals the speed reference (plus or minus the hysteresis set to ololol1s1
Closed: Output frequency and speed reference equal the value in L4-01 (plus or minus
3 User Set Speed Agree 1 the hysteresis of L4-02). 0|0|0]| 182
. Closed: Output frequency is less than or equal to the value in L4-01 with hysteresis
4 Frequency Detection 1 determined by L4-02. 0|0|0| 182
. Closed: Output frequency is greater than or equal to the value in L4-01, with hysteresis
5 Frequency Detection 2 determined by L4-02. 0|0 (0| 183
6 Drive Ready Closed: Drive Ready. The drive is powered up, not in a fault state, and in the Drivemode.f O | O | O | 183
7 DC Bus Undervoltage Closed: DC bus voltage is below the Uv trip level set in L.2-05. 0O[0|0O| 183
8 During Baseblock (N.O.) Closed: There is no output voltage O0|0|0O| 184
9 Frequency reference selection Open: ].Extﬁrpal Reference 1 or 2 supplies the frequency reference ololo]| 184
Closed: Digital operator supplies the frequency reference.
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H2 Multi-Function Digital Output Settings

Control
H2-000 . oy Mode
Setting Function Description Vi oLl P Pg.
V|M
A Run command selection Open: Extpmal Reference 1 or 2 supplies the Run command ololol! 184
Closed: Digital operator supplies the Run command.
B Torque Detection 1 (N.O.) Closed: Output current/torque exceeds the torque value set in parameter L6-02 for longer ololo]| 184
than the time set in parameter L6-03.
C Frequency Reference Loss Closed: Loss of the analog frequency reference detected. Enabled when L4-05 = 1. 0O|0|0O| 184
. . Closed: Braking resistor or transistor is overheated or faulted out. This selection requires
D Braking Resistor Fault that braking resistor protection parameter be set for ERF (L8-01 = “17). 0100|184
E Fault Closed: Fault occurred (other than CPF00 and CPFO1). O|0|0O| 184
F Not used/Through Mode tS};at this value when the terminal is not used, or when using the terminal in the pass- ololol! 184
rough mode.
10 Minor Fault Closed: An alarm is triggered. O|0|0O| 184
11 Reset Command Active Closed: Reset command to the drive is active. O([0|O| 185
. Timer output, controlled by b4-01 and b4-02. Used in conjunction with the digital input
12 Timer Output (H1-0O0 = 18 “timer function™). O0|0|O| 185
13 Speed Agree 2 Closed: When drive output frequency equals the frequency reference +/- L4-04. O|O0|O| 185
14 User Set Speed Agree 2 E‘l&s)zc)i When the drive output frequency is equal to the value in L4-03 (plus or minus ololo! 1ss
. Closed: When the drive output frequency is less than or equal to the value in L4-03 with
15 Frequency Detection 3 the hysteresis determined by L4-04. 0100|186
. Closed: When the output frequency is greater than or equal to the value in L4-03 with
16 Frequency Detection 4 the hysteresis determined by L4-04. 0100|186
. Open: When the output current/torque exceeds the value set in parameter L6-02 for more
17 Torque Detection 1 (N.C.) time than is set in parameter L6-03. 0|0|0] 184
18 Torque Detection 2 (N.O.) Closed: When the output current/torque exceeds the value set in parameter L6-05 for ololo]| 184
more time than is set in parameter L6-06.
19 Torque Detection 2 (N.C.) Open: Output current/torque exceeds the value set in parameter L6-05 for more time ololo!| 184
than is set in parameter L6-06.
1A Reverse Direction Closed: Drive is running in the reverse direction. O[O0|O| 186
1B During Baseblock (N.C.) Open: Drive is in Baseblock condition. Output is disabled. 0O|0|0O| 187
1C Motor 2 Selection Closed: Motor 2 is selected by a digital input (H1-OO = 16) O0|0|—|187
1E Restart Enabled Closed: An automatic restart is performed 0O|0|0O| 187
1F Overload Alarm oL1 Closed: oL 1 is at 90% of its trip point or greater. 0O|0|0O| 187
20 oH Pre alarm Closed: Heatsink temperature exceeds the parameter L.8-02 value. 0O|0|0O| 187
22 Mechanical Weakening (N.O.) |Closed: Mechanical Weakening detected. 0O|0|0O| 187
30 During Torque Limit Closed: When the torque limit has been reached. -10|—1|187
Closed: Frequency is output
37 During Frequency Output Open: Operation stopped, Baseblock, DC Injection Braking, or Initial Excitationis being| O [ O | O | 187
performed.
38 Drive Enable Closed: Multi-function input closes (H1-OOO = 6A) O0|0|0O| 188
39 Watt Hour Pulse Output g)liltg:lt units are determined by H2-06, outputs 200 ms pulse for each incremented kWh ololo! 1ss
Closed: LOCAL
3C LOCAL/REMOTE Status Open: REMOTE O|O0|O| 188
3D Speed Search Closed: Speed search is being executed. O|0|0O| 188
Closed: PID Feedback Loss Low.
3E PID Feedback Loss Low PID feedback value is below the level setto b5-13 for longer than the time set in b5-14. 0|0|0] 188
: Closed: PID Feedback Loss High.
3F PID Feedback Loss High PID feedback value exceeds the level set to b5-36 for longer than the time set to b5-37. 0100|188
4A KEB Operation Closed: KEB is being performed. O0|0|0O| 188
4B Short-Circuit Brake Closed: Short-Circuit Braking is active. - | -0 188
4C During Fast-stop Closed: Fast-stop command is entered O[0|O| 188
4D oH Pre-alarm Time Limit Closed: oH Pre-alarm time limit is passed. O|O0|O| 188
90t0 92 |DWEZ Digital Outputs 1to 3 |Reserved for DWEZ digital output functions. O|0|O| 188
Reverse the output switching of the multi-function output functions. Set the last two
H2 Parameter Functions digits of 100 to reverse the output signal of that specific function.
100 to 192 |Reversed Output Switching of 0|Examples: O|O0|O| 189
to 92 Setting “108” reverses the output of “During baseblock,” which is setting value 08.
Setting “14A” reverses the output of “During KEB operation”, which is setting “4A”.
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Control
_r M
No. Name Description Range | Def. ode A|_c|idr. Pg.
VI OL| P ex
VM
H3: Analog Inputs
Use H3 parameters to set the multi-function analog input terminals.
. . Sets the input level for terminal Al.
H3-01  |feminal AlSignal Level 167 16410V (lower limi) 0,1 0 |AlA|A| 410 |189
1: 0 to +10 V (no lower limit)
Terminal Al Function Sets the function of terminal Al. 01031
H3-02 S : When terminal A1 is not used or is used as a through terminal, <40> 0 [A|A[A]| 434 | 190
election : e
this parameter must be set to “F”".
H3-03 . . . Sets the level of the input value selected in H3-02 when 10 V| -999.9 to |100.0
<22>  |Terminal A1 Gain Setting is input at terminal A1, 999.9 % A|A|A| 411 | 190
H3-04 . . . Sets the level of the input value selected in H3-02 when 0 V | -999.9 to o
<22> |Terminal Al Bias Setting is input at terminal Al 9999 00%|A|A[A]| 412 | 190
Sets the input signal level for terminal A2. 0to3 2 |A|A|A| 417 | 191

0: 0 to +10 V (with lower limit)

H3-09 |Lerminal A2 Signal Level 170 > 0y (no lower limit) Switch between current or voltage inputs by

Selection 2: 4 t0 20 mA using DIP switch S1-2 switch on the terminal
3:0t0 20 mA board.
. . Sets the function of terminal A2.
H3-10 |Lerminal A2 Function When terminal A2 is not used or is used as a through terminal, 02021 0 |[A|A|A| 418 | 192
Selection : e
this parameter must be set to “F”’.
H3-11 . . . Sets the level of the input value selected in H3-10 when 10 V| -999.9 to | 100.0
<22>  |Terminal A2 Gain Setting |5 1 AY is input at terminal A2. 10000 | % |A|A[A] 419|192
H3-12 . . Sets the level of the input value selected in H3-10 when 0 V | -999.9 to
<22 |Terminal A2 Input Bias (0 or 4 mA) is input at terminal A2. 9999 00%|A|A[A]| 41A | 192
H3-13 Analog Input Filter Time Sets the primary delay filter time constant for terminals Al 0.00 10 2.0010.03s |A A [A 41B | 192
Constant and A2. Used for noise filtering.

<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

23';"] Function Maximum Input Level Possible Mode Pg.

etting oL

VIf v PM

0 |Frequency Bias N A g ﬁf&g H3.02 and H3-10. 0100192
1 Frequency Gain 10 V=100% O|0|O]|192
2 Q‘:ﬁ;ﬂgﬁ;g&iﬁnﬁ/ Reference (used asa Maximum output frequency (E1-04) 0|0 |0 |193
4 Output Voltage Bias Motor rated voltage (E1-05). O|-|—-1193
7 Overtorque/Undertorque Detection Level 3%630%3?31ygfi?;:r%g&(fuﬁﬁ torque O|O0|0O|193
B PID Feedback 10 V=100% 0|0 |0]|193
C PID Set Point 10 V=100% 0|0 |0]|193
E Motor Temperature (PTC input) 10 V =100.00% O|O0 |0 |193
F Not used/Through Mode — OO0 |O|193
10 FWD Torque Limit Motor rated torque - 10| —|193
11 REV Torque Limit Motor rated torque - 1O | —|193
12 Regenerative Torque Limit Motor rated torque - 1O | —|193
15 FWD/REV Torque Limit Motor rated torque - 10| - |193
16 Differential PID Feedback 10 V=100% O[O0 |O|193
30/31 |DWEZ Analog Input 1/2 Depending on function. OO0 | O] 19
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No.

Name

Description

Range

Def.

Control
Mode

VIf

OL
Vv

P
M

Addr.

Hex

Pg.

H4: Multi-Function Analog Outputs

H4 parameters to configure the multi-function analog output terminals.

H4-01

Multi-Function Analog
Output Terminal AM

Selects the data to be output through multi-function analog
output terminal AM.

Set the desired monitor parameter to the digits available in
UO-00. For example, enter “103” for U1-03.

When using this terminal in through mode or when not using
it at all, set “000” or “031”.

000 to 999
<40>

102

41D

194

H4-02
<22>

Multi-Function Analog
Output Terminal AM Gain

Sets terminal AM output gain.
Maximum output voltage is 10 V.

-999.9 to
999.9

100.0
%

41E

194

H4-03
<22>

Multi-Function Analog
Output Terminal AM Bias

Sets terminal AM output bias.

-999.9 to
999.9

0.0%

41F

194

Use

H5: MEMOBUS/Modbus Communications

H5 Parameters to connect the drive to a MEMOBUS/Modbus network.

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.

0to20H

1F

425

376

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.
: 1200 bps

: 2400 bps

: 4800 bps

19600 bps

: 19200 bps

: 38400 bps

: 57600 bps

: 76800 bps

: 115200 bps

NN NP WND—O

0to8

426

376

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: Odd parity

0to2

427

376

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

376

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

376

H5-06

Drive Transmit Wait Time

Set the wait time between receiving and sending data.

510 65

5 ms

42A

377

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

377

H5-09

CE Detection Time

Sets the time required to detect a communications error.
Adjustment may be need when networking several drives.

0.0 to 10.0
s

2.0s

435

377

H5-10

Unit Selection for
MEMOBUS/Modbus
Register 0025H

Selects the units used for MEMOBUS/Modbus register 0025H
(Output Voltage Reference Monitor).

0: 0.1 V units

1: 1 V units

0,1

436

377

H5-11

Communications ENTER
Function Selection

Select the function for the enter command that saves parameter
data to the drive.

0: Parameter changes are activated when ENTER command is
entered.

1: Parameter changes are activated immediately without
ENTER command (compatible with Varispeed VS606-V7).

0,1

43C

377

H5-12

Run Command Method
Selection

0: FWD/STOP, REV/STOP Method
1: RUN/STOP, FWD/REV Method

0,1

43D

378
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Control
_r M
No. Name Description Range | Def. ode Aﬁdr. Pg.
VI OL| P ex
VIM
H6: Pulse Train Input/OQutput
Use H6 parameters to configure Pulse Train I/O operation.
Selects pulse train input function.
0: Frequency reference
Pulse Train Input Terminal RP|1: PID feedback value
H6-01 Function Selection 2: PID setpoint value Oto3 O |AAJA] 42C 1195
3: V/f Control with Simple PG Feedback (can be set only when
using motor 1 in V/f Control)
H6-02 . . Sets the terminal RP input signal frequency that is equal to 1000 to | 1440
<22>  [Pulse Train Input Scaling {600, ¢ the value selected in H6-01. 32000 | Hy |A|A|A| 42D | 195
H6-03 . . Sets the level of the value selected in H6-01 when a frequency| 0.0to | 100.0
2> |Pulse Train Input Gain with the value set in H6-02 is input. 10000 | % |A|A|A] 42E 195
H<62_224 Pulse Train Input Bias Sets the level of the value selected in H6-01 when 0 Hz is input. -Eg(())(()) (t)o 00%|A|A]|A| 42F 195
H<62_225 Pulse Train Input Filter Time |Sets the pulse train input filter time constant. 0'20830 0.10s| A|A|A| 430 | 195
Select the pulse train monitor output function (value of the 000. 031
H6-06 |Pulse Train Monitor Terminal o-0d pal:t of U!:I -0, . . 101: 102:
<22> : Refer to U: Monitors on page 348 for the list of U monitors. 102 |A|A|A| 431 195
MP Selection . « » . - 105, 116,
Example: To select U5-01, set “501. ”When not using this 501502
parameter or when using in the through mode, set “000”. ’
H6-07 Sets the terminal MP output signal frequency when the monitor 1440
<22>  [Pulse Train Monitor Scaling  |value is 100%. Set H6-06 to “2” and H6-07 to “0”, to make the| 0 to 32000| """ | A | A | A | 432 | 195
pulse train monitor 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.

Cycle power to the drive to enable MEMOBUS/Modbus settings.

Note:

@ 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.

Control
Mode

OL| P
VEN I m

Addr.

Hex

Pg.

L1: Motor Protection Functions

Use L1 parameters to configure motor protective functions.

L1-01

Motor Overload Protection
Selection

Sets the motor thermal overload protection (oL1) based on the
cooling capacity of the motor.

0: Disabled

1: Standard Fan Cooled (speed range < 10:1)

2: Standard Blower Cooled (speed range > 10:1)

3: Vector Motor (speed range 100:1)

4: PM motor with variable torque

NOTICE: When multiple motors are used the drive may not
be able to provide protection, even if'it is enabled in L1-01. Set
L1-01 to “0” and ensure each motor has a thermal relay
installed.

Oto4

<2>

480

197

L1-02

Motor Overload Protection
Time

Sets the motor thermal overload protection (oL1) time.

A larger L1-02 time will increase the time for an oL 1 fault to
occur.

This parameter does not typically require adjustment. Should
be set in accordance with the overload tolerance of the motor.

0.1to05.0

1.0
min

481

198

L1-03

Motor Overheat Alarm
Operation Selection (PTC
input)

Sets operation when the motor temperature analog input
(H3-02/10 = E) exceeds the oH3 alarm level.

0: Ramp to Stop

1: Coast to Stop

2: Fast-stop using C1-09

3: Alarm Only (“oH3” will flash)

Oto3

482

200

336
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No. Name Description Range | Def. ode A#dr' Pg.
VIf OL| P ex
VM
Sets stopping method when the motor temperature analog input
Motor Overheat Fault (H3-02/10 = E) exceeds the oH4 fault level.
L1-04 |Operation Selection (PTC 0: Ramp to Stop 0to2 1 A|A|A| 483 |200
input) 1: Coast to Stop
2: Fast-stop
This parameter adjusts the filter on the motor temperature
L1-05 [Motor Temperature Input 1, 1005000 (H3-02 or H3-10 = E). Increase to add stability, | %0010 1020s| A [A|A| 484 | 200
Filter Time (PTC input) d : 10.00
ecrease to improve response.
Determines whether or not to hold the electrothermal value
L1-13 Continuous Electrothermal w'her} the power supply is interrupted. 0to 1 1 Alalal a6p | 200
Operation Selection 0: Disabled
1: Enabled
L2: Momentary Power Loss
Use L2 parameters to configure drive functions for momentary power loss conditions.
Enables and disables the momentary power loss function. 0to2 | 0 [A[A[A] 485
0: Disabled - Drive trips on (Uv1) fault when power is lost.
L2-01 Momentary Power Loss 1: Power Loss Ride-Thru Time - Drive will restart if power |For a restart to occur, the run command 201
Operation Selection returns within the time set in L2-02. must be maintained throughout the Ride-
2: CPU Power Active - Drive will restart if power returns as [Thru period.
long as the CPU is working.
1.2-02 Momentary Power Loss Ride-|Sets thi Power Loss Ride-Thru time. Only effective when 0010255 <12 |AlAlAl 486 | 201
Thru Time L2-01=1.
Sets the minimum wait time for residual motor voltage decay
Momentary Power Loss before the drive output reenergizes after power loss Ride-Thru. <57>
12-03 Minimum Baseblock Time |IfL2-03 is greater than L2-02, operation resumes after the time 0.1t05.0 ALATA| 487 201
set in L.2-03.
Momentary Power Loss .
12-04 [Voltage Recovery Ramp Sets the time for the output voltage to return to the preset V/f 00t501 <2 |AlAalAl 488 | 201
Time pattern during Speed Search.
Sets the DC Bus undervoltage trip level. If this is set lower than )
) . : e . . <>
L<22 425 Undervoltage Detection Level|the default setting, additional AC input impedance or DC bus 15010210 _,. |A|A[A| 489 | 201
Uv) reactance may be necessary.
This value is used for KEB activation if L2-01 > 0.
. . Sets the time required to decelerate from the speed when KEB| 0.0 to
L2-06 |KEB Deceleration Time was activated to zero speed. 200.0 00s |A|A|A| 48A | 203
Set the time to accelerate to the set speed after recovery from
L2-07 |KEB Acceleration Time a momentary power loss. If set to 0.0, the active acceleration (0.0 to 25.5| 0.0s |A|A | A | 48B | 203
time is used.
Sets the percentage of output frequency reduction at the
L2-0g |[REB Start Output Frequency Iy oo inning of deceleration when the KEB function is started. | 0t0300 | 100% [A | A [A | 48C | 204
Reduction = (slip frequency before KEB) x L2-08 x 2
L<22_41>1 (]i)uerigg(}(]%cB Bus Voltage Sets the desired value of the DC bus voltage during KEB. 150 t\(/) 400 )};:11_(2); A|A|A| 461 | 204
L3: Stall Prevention Function
Use L3 parameters to configure the Stall Prevention function.
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.
Stall Prevention Selection 1: General Purpose - When output current exceeds L3-02 level,| 0to2
L3-01 during Acceleration acceleration stops. Acceleration will continue when the output| ~ <29> 1 AJALA | 48F | 204
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.
Used when L3-01 =1 or 2.
L3-02 Stall Prevention Level during |100% is equal to the drive rated current. 010150 | <> |AlAal Al 490 | 205
Acceleration Decrease the set value if stalling or excessive current occurs
with default setting.
Stall Prevention Limit durin Sets Stall Prevention lower limit during acceleration when
L3-03 h g operating in the constant power range. Set as a percentage of | 0to 100 | 50% | A |A | A | 491 | 206
Acceleration -
the drive's rated current.
YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual 337

a Parameter List



B.2 Parameter Table

Control
Mode Addr.

vif|OL| P | Hex

No. Name Description Range | Def. Pg.

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 occur.

1: General Purpose - The drive decelerates at the active

deceleration rate, but if the main circuit DC bus voltage reaches

the Stall Prevention level, deceleration will stop. Deceleration

L3-04 (Sltall Prevention Selection will continue once the DC bus level drops below the Stall 0<§(())>4 1 slsls| 492 | 206
uring Deceleration Prevention 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 exceeds the level set by L3-06.
Once the current level drops below the L3-06 level, the drive | 0 to 2 1 Al—|A]| 493 | 207
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.

Enabled when L3-05 is set to "1" or "2". 100% is equal to the
L3-06 Stall Prevention Level during |drive rated current. ) ) 3010200 | <> | A
Run Decrease the set value if stalling or excessive current occurs

with the default settings.

Enables or disables ov suppression function, which allows the
drive to change the output frequency as the load changes, thus
preventing an ov fault.
L3-11 oV Suppression Function (1): Elsabled

- Selection : Enabled ) 0,1 0 |[A|A|A| 4C7 | 208

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.

L3-17 |Overvoltage Suppression and |Sets the desired value for the DC bus voltage during 150 to 400|370 V
24> |Stall Prevention Desired DC |overvoltage suppression and Stall Prevention during v <> |A|A|A]| 462 | 208
Bus Voltage deceleration. Enabled only when L3-04 =2 or L3-11 = 1.

Sets the proportional gain used by KEB, Stall Prevention and
Main Power Circuit Voltage |overvoltage suppression. 0.00 to
Adjustment Gain If ov or Uvl1 occurs at the beginning of KEB deceleration, 5.00

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
during deceleration (L3-04 = 2).

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 Prevention during
acceleration in Open Loop Vector Control for PM motors. 0.0 to
When set to 0, the drive decelerates at the normal deceleration| 6000.0
time.

0: Sets the Stall Prevention level throughout the entire
frequency range to the value in parameter L3-06.

1: Automatically lowers the Stall Prevention level in the
constant output range. The lower limit value is 40% of L3-06.

Sets the time needed to accelerate the uncoupled motor at rated <10>
Motor Acceleration Time for |torque from stop to the maximum frequency. 0.001to | <s57>
Inertia Calculations Setting the drive capacity to parameter 02-04 or changing 10.000
E2-11 will automatically set this parameter for a 4-pole motor.

Stall Prevention Selection

L3-05 during Run

—|A| 494 | 208

L3-20 1.00 [A|A|[A]| 465 | 209

Accel/Decel Rate Calculation
Gain

0.00 to

L3-21 200.00

1.00 |A|A|A]| 466 | 209

Deceleration Time at Stall
L3-22 |Prevention during
Acceleration

00s | —|—|A| 4F9 | 206

Automatic Reduction
L3-23 |[Selection for Stall Prevention
during Run

0,1 0 |[A|A|A| 4FD | 208

L3-24 A|A|A| 46E | 209

<57>

L3-25 |Load Inertia Ratio Sets the ratio between the motor and machine inertia. 10 08800 10 |A|A|A| 46F 210
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vif[QH P | Hex
VIM
L4: Frequency Detection
Use L4 parameters to configure frequency detection operation.
Speed Agreement Detection |These parameters configure the multi-function output (H2- 0.0to
L4-01 Level OO0 =2, 3, 4, 5) settings "Speed Agree 1", "User Set Speed 400.0 0.0Hz| AT A A | 499 210
Agree 1", "Frequency Detection 1," and "Frequency detection
Speed Agreement Detection |2".
L4-02 Width Parameter L4-01 sets the level while parameter L4-02 sets the 0.0t020.0/20Hz| A | A | A| 49A | 210
hysteresis for the Speed Detection Output Function.
Speed Agreement Detection |These parameters configure the Multi-Function Output (H2- | -400.0 to
L4-03 Level (+/-) OO0 =13, 14, 15, 16) settings "Speed Agree 2", "User Set +400.0 00Hz| AJA|A| 49B | 210
Speed Agree 2", "Frequency Detection 3," or "Frequency
Speed Agreement Detection |Detection 4"
L4-04 Width (+/-) Parameter L4-03 sets the level while parameter L4-04 sets the 0.0t020.0|2.0Hz| A | A | A | 49C | 210
hysteresis for the Speed Detection Output Function.
Sets operation when the frequency reference is lost (reference
Frequency Reference Loss drops 90% or more within 400 ms).
L4-05 et ection 0: Stop - Drive will stop. 0,1 0 |A|A|A]| 49D | 210
1: Run at L4-06 Level - Drive will run at the percentage set in
L4-06 of the frequency reference before loss.
Frequency Reference at Sets the frequency reference when a reference loss was 0.0 to
L4-06 d Y detected and L4-05 = 1. Reference will be: Fref = Fref at time p 80.0%|A|A|A| 4C2 | 211
Reference Loss 100.0
of loss x L4-06.
L4-07 Frequency Detection 0 No detection during baseblock. 0to1 0 Alalal a7oa | 211
Conditions 1: Detection always enabled.
L5: Fault Reset
Use L5 parameters to configure Automatic Restart after fault.
Sets the counter for the number of times the drive attempts to
restart when one of the following faults occurs: GF, LF, oC,
Number of Auto Restart ov, PF, rH, 1r, oL1, oL2, oL3, oL4, Uvl.
L5-01 Attempts Parameter L5-05 determines the how the restart counter is Oto 10 0 A|A|A| 49E | 212
P incremented.
When the drive operates without fault for 10 minutes, the
counter will be reset.
Sets fault contact (H2-O0O = E) activation during automatic
L5-02 Auto Restart Operation re.start attempts. _ 0,1 0 Alalal aor | 212
Selection 0: Fault output not active.
1: Fault output active during restart attempt.
. Sets the amount of time to wait between performing fault 0.5to
L5-04 |Fault Reset Interval Time restarts. Enabled when L5-05 is set o 1. 600.0 s 100s|A|A|A| 46C | 213
Selects the method of incrementing the restart counter.
. 0: Continuously attempt to restart and increment counter after
L5-05 ggilelétli{: ;et Operation successful restart (same as Varispeed VS616-F7/G7) Otol 0 A|A|A| 467 |213
1: Attempt to restart with the interval time set in L5-04. Every
trial increments the counter. (same as Varispeed VS606-V7)
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L6: Overtorque Detection
Use L6 parameters to configure overtorque detection.

Le6-01

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-OO=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).

2:0L3 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 oL.3
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

213

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.

0 to 300

150%

4A2

214

L6-03

Torque Detection Time 1

Sets the length of time an overtorque/undertorque condition
must exist before Torque Detection 1 is triggered.

0.0to 10.0

0.1s

4A3

214

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-OO = 18 and 19).

0: Disabled

1: oL4 at Speed Agree - Alarm (overtorque Detection only
active during Speed Agree and Operation continues after
detection).

2: 0L4 at RUN - Alarm (overtorque Detection is always active
and operation continues after detection).

3:0L4 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

4A4

214

L6-05

Torque Detection Level 2

Sets the overtorque/undertorque detection level. 100% is equal
to the motor rated current in V/f Control or PM OLV and equal
to the motor rated torque in Open Loop Vector Control.

0 to 300

150%

4A5

214

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

0.1s

4A6

214
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L6-08

Mechanical Weakening (oL5)
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
L6-02)

0: Mechanical Weakening Detection disabled.

1: Continue running (alarm only). Detected when the speed
(signed) is greater than L6-09.

2: Continue running (alarm only). Detected when the speed (not
signed) is greater than L6-09.

3: Interrupt drive output (fault). Detected when the speed
(signed) is greater than L6-09.

4: Interrupt drive output (fault). Detected when the speed (not
signed) is greater than L6-09.

5: Continue running (alarm only). Detected when the speed
(signed) is less than L6-09.

6: Continue running (alarm only). Detected when the speed (not
signed) is less than L6-09.

7: Interrupt drive output (fault). Detected when the speed
(signed) is less than L6-09.

8: Interrupt drive output (fault). Detected when the speed (not
signed) is less than L6-09.

0to8

468 | 215

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%

110%

469 | 215

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 10.0
S

0.1s

46A | 215

Le6-11

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 | 215

L7: Torque Limit

Use L7 parameters to configure the torque limit function.

L7-01

Forward Torque Limit

L7-02

Reverse Torque Limit

L7-03

Forward Regenerative Torque
Limit

L7-04

Reverse Regenerative Torque
Limit

Sets the torque limit value as a percentage of the motor rated

0 to 300

200%

4A7 | 216

torque. Four individual quadrants can be set.

0 to 300

200%

4A8 | 216

output torque
4 positive torque
L7-01

0 to 300

200%

4A9 | 216

L7-04 motor

r/min
» FWD

regeneration
REV =

regeneration
L7-03

y negative torque

L7-02

0 to 300

200%

4AA | 216

L7-06

Torque Limit Integral Time
Constant

Sets the integral time constant for the torque limit.

5 to 10000

200 ms

4AC | 216

L7-07

Torque Limit Control Method
Selection during Accel/Decel

Selects the method of torque limit control during accel/decel.
0: Proportional Control (change to integral controls at fixed
speeds). Use this setting when acceleration to the desired speed
has priority over torque limitation.

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.

0,1

4C9 | 216

L8: Hardware Protection

Use L8 parameters to configure hardware protection functions.

L8-01

Internal Dynamic Braking
Resistor Protection Selection
(ERF type)

Selects the Braking resistor when using a 3% duty cycle
heatsink mounted braking resistor. This parameter does not
enable or disable the braking transistor of the drive.

0: Resistor overheat protection disabled

1: Resistor overheat protection enabled

0,1

4AD | 216

L8-02

Overheat Alarm Level

When the heatsink temperature exceeds the value set in this
parameter, an Overheat Alarm (oH) will occur.

50 to 130

<I12>

4AE | 216

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.

0Oto4

4AF | 217
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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>

4B1

218

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).

Oto2

4B3

218

L8-09

Output Ground Fault
Detection Selection

Selects the output ground fault detection.
0: Disabled
1: Enabled

0,1

<]2>

4B5

218

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

218

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.

0 to 300

60 s

4B7

219

L8-12

Ambient Temperature Setting

Used to input the ambient temperature. This value adjusts the
drives oL2 detection level.

-10 to 50

40 °C

4B8

219

L8-15

oL2 Characteristics Selection
at Low Speeds

Sets the oL2 characteristics at output frequencies below 6 Hz.
0: No oL2 level reduction below 6 Hz.

1: oL2 level is reduced linearly below 6 Hz. It is halved at 0
Hz.

0,1

4BB

219

L8-18

Soft CLA Selection

Selects the software current limit function. Typically no
adjustment is required.

0: Disabled

1: Enabled

0,1

4BE

219

L8-19

Frequency Reduction Rate
during oH Pre-Alarm

Specifies the frequency reference reduction gain at overheat
pre-alarm when L8-03 = 4.

0.1t0 1.0

0.8

4BF

217

L8-29

Current Unbalance Detection
(LF2)

Selects the detection of unbalanced output currents caused by
faulty devices in the output circuit.

0: Disabled

1: Enabled

Oto 1

4DF

219

L8-35

Installation Method Selection

Selects the installation type:

0: IP20/Open-Chassis Drive

1: Side-by-Side Mounting

2: NEMA Type 1 Drive

3: Finless Drive or External Heatsink Installation

0to3 <25

4ECH

219

L8-38

Carrier Frequency Reduction

Provides protection to the IGBTSs by reducing the carrier
frequency at low speeds.

0: Disabled

1: Enabled below 6 Hz

2: Enabled for the whole speed range

0to2

<]2>

4EF

220

L8-40

Carrier Frequency Reduction
Time

Sets the time for that the drive continues running with reduced
carrier frequency after the carrier reduction condition has gone
(see also L8-38).

A setting 0f 0.00 s disables the carrier frequency reduction time.

0.00 to
2.00

0.50

4F1

220

L8-41

High Current Alarm
Selection

Configures an alarm when the output current exceeds 150% of]
the drive rated current.
0: Alarm disabled.

1: Alarm enabled.

0,1

A

A

A

4F2

220

<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.

<10> Default setting value is dependent on parameter E5-01, Motor Code Selection.

<12> Default setting value is dependent on parameter 02-04, Drive Model Selection.

<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 initialization, A1-03 = 1110, 2220, 3330.

<29> Setting value 2 is not available A1-02 = 5-PM OLV Control. When enabled, the drive stops accelerating 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.

342
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<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.

<§7> Default setting value is dependent on parameter 02-04, Drive Model 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
e M
No. Name Description Range | Def. ode Al_fdr' Pg.
vif[QH P | Tex
VIM
nl: Hunting Prevention
Use nl parameters to configure hunting prevention operation.
If the motor vibrates while lightly loaded, Hunting Prevention
may reduce the vibration.
nl-01 |Hunting Prevention Selection |0: Disabled 0,1 1 Al—|— 580 221
1: Enabled
When quick response is needed disable Hunting Prevention.
Sets the gain for the Hunting Prevention Function.
Huntine Prevention Gain If the motor vibrates while lightly loaded and n1-01 =1, 0.00 to
nl-02 Settin g increase the gain by 0.1 until vibration ceases. 5250 1.00 |A|—| —| 581 221
g If the motor stalls while n1-01 = 1, decrease the gain by 0.1 )
until the stalling ceases.
nl-03 I&Iglrllgltr;ﬁtPreventlon Time Sets the time constant used for hunting prevention. 0to500 | <I2> |A| —|—| 582 |221
. . . Sets the gain used for Hunting Prevention.
nl-05 Hunting Prevention Gain When set to 0, the gain n1-02 is used for operation in reverse 0.00 to 000 [A|—|—| 530 |221
while in Reverse directi 2.50
rection.
n2: Speed Feedback Detection Control Function
Use n2 parameters to configure the Speed Feedback Detection Control function operation.
Sets the internal speed feedback detection control gain in the | 0.00 to _ _
automatic frequency regulator (AFR). 10.00 1.00 A S84 | 221
n2-01 Speed Feedback Detection  |This parameter does not typically require adjustment. Adjust
Control (AFR) Gain this parameter as follows: Adjust the setting by 0.05 units at a time, while
If hunting occurs, increase the set value. checking the response.
If response is low, decrease the set value.
Speed Feedback Detection
n2-02 |Control (AFR) Time Sets the AFR time constant 1. 0t02000 [SO0ms| — | A|—| 585 |222
Constant
Speed Feedback Detection  |Sets the AFR time constant 2. Increase the setting if overvoltage 750
n2-03 |Control (AFR) Time Constant|occurs during sudden load changes or the speed overshoots | 0 to 2000 ms |~ A|—-| 586 | 222
2 during fast acceleration.
n3: High-Slip Braking
Use n3 parameters to configure the high-slip braking function.
. . . Sets the output frequency reduction step width when the drive
High-Slip Braking : : : ;
n3-01 [Deceleration Frequency ~ [Fiqb® (e motor using high-slip braking (HSB). 11020 | 5% |A|-|—-| 588 |222
Width vervoltage (pv) aults occur during , this parameter
may need to be increased.
. . . Sets the current limit during HSB. Higher n3-02 settings will
n3-02 {Iilr%llil;Shp Braking Current shorten motor stopping times but increase the motor current, |100to 200|150% | A | — | — | 589 | 222
and therefore motor heating.
Sets the time the drive will run with minimum frequency
High-Slip Braking Dwell (E1-09) at the end of deceleration. |
n3-03 Time at Stop If this time is set too low, the machine inertia can cause the 0.0t010.0/ 1.0s | A 8A | 223
motor to rotate slightly after HSB completion.
) ) ) Sets the time required for an HSB overload fault (oL7) to occur
1n3-04 High-Slip Braking Overload |when the drive output frequency does not change during an 301012001 40s | Al = | =1 s8B | 223
Time HSB stop. This parameter does not typically require
adjustment.
Applies a gain to the V/f pattern during deceleration (L3-04 =
Overexcitation Deceleration 4). Returns to normal values after ramp to stop or at re- 1.00 to
n3-13 . acceleration. : 1.LI0 |A|A|—| 531 223
Gain : . e 1.40
To increase the braking power of overexcitation, increase the
gain by 1.25 to 1.30.
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Control
No. Name Description Range | Def. Mode | Addr. Pg.
OL| P | Hex
VIf ViM

If overcurrent or overload occur during high-slip deceleration,
reduce the high-slip suppression current level. Set as a 0to 150 [100%| A |A|—| 579 | 223
percentage of the drive rated current.
0: Enabled in both directions

1: Enabled only when rotating forward 0to2 0 [A|JA|—| 57B |223

High-Slip Suppression
0321 |\ Cyrrent Level

3-23 Overexcitation Operation

Selection 2: Enabled only when in reverse
n6: Online Tuning of Motor Line-to-Line Resistance
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
Line-to-Line Motor operation. _ _
n6-01 Resistance Online Tuning 0: Disabled 0,1 1 A 570 | 223
1: Enabled
n8: Permanent Magnet (PM) Motor Control
Use n8 parameters to control the PM motor control.
) Sets the gain for internal speed feedback detection control. This
18-45 Speed Feedback Detection  [parameter does not typically require adjustment. 0001001 08 | =1 =1Al 538 | 224
Control 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. 0.0 to
Decrease the value if the motor begins to oscillate. 100.0 s 50s|—|—|A| S3A |224
Increase the value if it takes too long for the current reference :
to equal the output current.

Defines the amount of current provided to the motor during no-

load operation at a constant speed. o o | | _
n8-48  |Pull-In Current Set as a percentage of the motor rated current. Increase this 20t0200% 30% Al 3B | 224

setting when hunting occurs while running at a constant speed.
Sets the amount of d-axis current when using Energy Saving | -200.0 to 0%

n8-47 Pull-In Current Compensation
Time Constant

n8-49 Load Current - | —1A| 53C 224

control. 0.0%
Sets the pull-in current during acceleration as a percentage of
n8-51 Acceleration Pull-In Current |the motor rated current (E5-03). Set to a high value when more| 0 to 200% | 50% | — | — | A | 53E | 224

starting torque is needed.

Sets the time constant for voltage error compensation. Adjust
the value when

Voltage Error Compensation |hunting occurs at low speed. 0.00 to
Time Constant hunting occurs with sudden load changes. Increase in steps of | 10.00 s
0.1 or disable the compensation by setting n8-45 to 0.
oscillations occur at start. Increase the value in steps of 0.1.

Sets the ratio between motor and machine inertia.
0: less than 1:10.

n8-55 Load Inertia 1: between 1:10 to 1:30. Oto3 0 - |—|A| 56E | 225
2: between 1:30 to 1:50.
3: higher than 1:50.
1n8-62 Sets the limit for the output voltage. Adjustment is normally 0.0 to 200

<24>  |Output Voltage Limit needed only if the input voltage is below the n8-62 set value. 2300 Vac | ~ | - A| 57D | 225
In this case set n8-62 to the input voltage. )

n8-54 1.00s{ — | —|A| 56D |224

n8-65 |Speed Feedback Detection
<s9>  |Control Gain during ov
Suppression

Sets the gain used for internal speed feedback detection during| 0.00 to 1.50

ov Suppression 10.00 S| - |A| 6C | 225

<12> Default setting value is dependent on parameter 02-04, Drive Model Selection.
<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
<59> Available in drive software 1011 and later.
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@ o: Operator Related Parameters

o parameters are used to set up the LED digital operator displays.

Control
No. Name Description Range | Def. Mode Al_fdr' Pg.
VI OL| P ex
VIM
ol: Display Settings
Use ol parameters to configure the digital operator display.
Selects which monitor will be displayed in the operation menu|104 to 621] 106 [A[A[A| 500
01-01 |Drive Mode Unit Monitor ~ |[upon power-up when 01-02 = 5. The monitor parameter
<22>  |Selection number is entered into the spaces provided: UD-OIO. For ~ [Setto U1-06 as a default (Output Voltage 226
example, set “403” to display monitor parameter U4-03. Reference).
Selects the monitor to display upon power-up.
Lo 1: Frequency Reference (U1-01)
ol- User Monitor Selection After |2: Forward/Reverse
<22>  |Power Up 3: Output Frequency (U1-02) o> LofAajAA] S01 226
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 Displa 0: Hz
01-03 Seiéecﬁonp pay 1: % (100% = E1-04) 0to3 0 |A|A|A]| 502 |226
2: r/min (enter the number of motor poles into E2-04/E4-04/
E5-04)
3: User defined by parameters 01-10 and o1-11
0l-10 Frequency Reference Setting |These settings define the display values when 01-03 is setto 3.1 1o 60000l </7> | A A | A | 520 | 227
and User-Set Display 01-10 sets display values when operating at the maximum
Frequency Reference Setting /|output frequency.
ol-11 15 5l Display ol-11 sets the position of the decimal positions. 0to3 <A LAL A S21 | 227
02: Operator Keypad Functions
Use 02 parameters to configure LED digital operator key functions.
. Enables/Disables the digital operator LO/RE key.
02-01 |SQ/RE Key Function 0: Disabled 0.1 1 [A|A[A| 505 | 227
election :
1: Enabled
Enables/Disables the operator panel STOP key when the drive
02-02 STOP Key Function is. operated form external sources (not operator). 0.1 1 Alalal s06 |227
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.
02-03 |\ Ser Parameter Default 0: No Change 02 | 0 |AlA|A| 507 |227
1: Set Defaults - Saves current parameter settings as user
initialization.
2: Clear All - Clears the currently saved user initialization.
Sets the drive model.
02-04 |Drive Model Selection This parameter only needs to be set when installing a new OtoFF | <I2> |A|A|A| 508 |228
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.
02-05 Frequency Reference Setting (0: Data/Enter key must be pressed to enter a frequency 0.1 0 Alalal 509 |228
Method Selection reference.
1: Data/Enter key is not required. The frequency reference is
adjusted by the UP and DOWN keys.
Sets drive action when the digital operator is removed in
Operation Selection when LOCAL mode or with b1-02 = 0.
02-06 |Digital Operator is 0: The drive will continue operation 0,1 0 A|A|A]| 5S0A |228
Disconnected 1: The drive will trigger a fault (0PR) and the motor will coast
to stop
0: Forward
Motor Direction at Power Up |1: Reverse
02-07 when Using Operator This parameter requires that drive operation be assigned to the Otol 0 |A|AJA] 527 | 228
digital operator.
) . dep.
02-09 |Initialization mode Changes some parameter default settings depending on the 0to03 on | A lalal 50D )
region. drive
spec.
03: Copy Function
Use 03 parameters to Read, Copy and Verify the parameter settings to and from the drive.
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Control
e M
No. Name Description Range | Def. ode Al_fdr' Pg.
VIf OL| P ex
VIM
Selects the copy function operation.
0: No action
1: READ
. . 2: COPY
03-01 [Copy Function Selection 3. VERIEY 0Oto3 0 AlA|A]| 515 —

NOTE: When using the copy function, the drive model number
(02-04) and the software number (U1-14) must match or an
error will occur.
Locks the READ operation to prevent accidental overwriting
Copy Function READ of the data stored in the LED operator.
03-02 Permission 0: READ operation prohibited 0,1 0 |AJALAL 516
1: READ operation allowed
04: Maintenance Period
Use 04 parameters to perform maintenance.

Accumulated Operation Time [Sets the value for the cumulative operation time of the drive in 0 to 9999 0o lalalal s0B | 229

04-01 " I5etting units of 10 h.
Determines, how the cumulative operation time (U4-01) is
Accumulated Operation Time counted. .
04-02 Selection P 0: Logs power-on time Otol 0 |A|A|A]| 50C |229
1: Logs operation time when the drive output is active (output
operation time).
Cooling Fan Operation Ti Sets the value of the fan operation time monitor U4-03 in units
04-03  |goyert o8 AN MPEAHON TME Hof 10 h, 0109999 | 0 |A|A|[A| S0E | 230
etting <61>
04-05 Capacitor Maintenance Sets the value of the capacitor maintenance time monitor 00150 | 0% |AlAlAl 51D | 230
Setting U4-05.
04-07 Soft Charge Bypass Relay Sets the value of the Soft Charge Bypass Relay Maintenance 010150 | 0% |AlAlAl 523 | 230
Maintenance Setting monitor U4-06.
04-09 |IGBT Maintenance Setting [Sets the value of the IGBT Maintenance monitor U4-07. 0to150 | 0% |A|A|A| 525 | 230
Selects if U2-000 (Fault Trace), U3-000 (Fault History)
04-11 |U2, U3 Initialize Selection  [MORitors are resct at drive initialization. Otol | 0 |A[A|A| 510 |230
0: Saves the fault monitor data
1: Resets the fault monitor data
Selects if U4-10 and U4-11 (kWh monitor) are reset at drive
kWh Monitor Initialize initialization.
04-12 Selection 0: Saves the U4-10 and U4-11 monitor data. Otol 0 |AlATA] 512|230
1: Resets the U4-10 and U4-11 monitor data.
Selects if the Run command counter (U4-02) is reset at drive
04-13 Number of Run Commands |initialization. 0to1 0o lalalal so8 | 231

Initialize 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 Model Selection.

<22> Parameter can be changed during run.

<61> Valid for drive software 1011 and later. Value is set in 1 h units for older software.

€ q: DWEZ Parameters

Control
No. Name Description Range Def. Mods A|_(|jdr' Pg.
VI OL| P ex
V| M
q(11-6(3(1)7t0 DWEZ Parameters [Reserved for DWEZ. - - AlA|A - —
€ r: DWEZ Connection Parameters
Control
No. Name Description Range | Def. Mode A|_(|1dr. Pg.
VI OL P ex
VM
r1-01 ?gg}igonnectlon Parameter Parameter 1 for connecting DWEZ (upper). FgthH 0 |-|A|A| 1840 | —
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Control
No. Name Description Range | Def. Mgﬁep A#g; * | Pg.
VIf VM
r1-02 ?mliigomection Parameter Parameter 1 for connecting DWEZ (lower). FIQFtISH 0 - |A|A]| 1841 —
r1-03 ZDXEIiSOHHeCﬁOH Parameter Parameter 2 for connecting DWEZ (upper). FlgthH 0 -|A|A]| 1842 | —
r1-04 g)m]iégonnection Parameter Parameter 1 for connecting DWEZ (lower). F}(?)thH 0 - |A|A]| 1843 | —
r1-05 ?X;ligonnection Parameter Parameter 1 for connecting DWEZ (upper). FI?thH 0 -|A|A| 1844 | —
r1-06 ?m]iégomection Parameer Parameter 3 for connecting DWEZ (lower). FlgthH 0 - |A|A]| 1845 | —
r1-07 Ezﬁségonnection Parameter Parameter 4 for connecting DWEZ (upper). FgFtl?H 0 - |A|A| 1846 | —
r1-08 ?m]if:gonnection Parameter Parameter 4 for connecting DWEZ (lower). Fl?thH 0 - |A|A]| 1847 | —
r1-09 JSDXII)EPZegonnection Parameter Parameter 5 for connecting DWEZ (upper). FFOF‘I‘:’H 0 - |A|A]| 1848 | —
rl-10 ls)z?giigonnection Parameter Parameter 5 for connecting DWEZ (lower). Flg)l:tl?H 0 - |A|A]| 1849 | —
rl-11 ?gg}igomection Parameter Parameter 6 for connecting DWEZ (upper). Fl(?)thH 0 - |A|A| 184A | —
rl-12 lgm%gonnection Parameter Parameter 6 for connecting DWEZ (lower). FI?thH 0 -|A|A|184BH | —
rl-13 ?gg&gomection Parameter Parameter 7 for connecting DWEZ (upper). Fl?thH 0 - |A|A]| 184C | —
rl-14 ?mliigomection Parameter Parameter 7 for connecting DWEZ (lower). FIQFtISH 0 - |A|A]| 184D | —
rl-15 gzﬁgligonnection Parameter Parameter 8 for connecting DWEZ (upper). FlgthH 0 - |A|A]| 184E | —
rl-16 ]é)m]iégonnection Parameter Parameter 8 for connecting DWEZ (lower). F}(?)thH 0 - |A|A]| 184F | —
rl-17 QDXII;ZPZegonnection Parameter Parameter 9 for connecting DWEZ (upper). FQF?H 0 - |A|A]| 1850 | —
rl-18 gm]iégomection Parameer Parameter 9 for connecting DWEZ (lower). FlgthH 0 - |A|A]| 1851 | —
rl-19 ll)gxgll;lpng())nnection Parameter Parameter 10 for connecting DWEZ (upper). FgFtl?H 0 - |A|A]| 1852 | —
rl1-20 ]1)0\}\{1]::) ‘ZNeCrg)nnection Parameter Parameter 10 for connecting DWEZ (lower). H?thH 0 - |A|A]| 1853 | —
rl-21 ll)l\K(lll;ZpreCr())nnection Parameter Parameter 11 for connecting DWEZ (upper). FFOF‘I‘:’H 0 - |A|A]| 1854 | —
rl-22 ]1)1“(/1% ‘ZNeCr())nnection Parameter Parameter 11 for connecting DWEZ (lower). FIE“)Ftl(:)H 0 -|A|A]| 1855 | —
rl-23 ]1)2\Xé1];lpzpecr())nnection Parameter Parameter 12 for connecting DWEZ (upper). Fl(?)thH 0 - |A|A]| 1856 | —
rl-24 ]1)2“61::) %Vgc))nnection Parameter Parameter 12 for connecting DWEZ (lower). FI?thH 0 -|A|A| 1857 | —
rl-25 ]1)3\7\g1];:£,§rgmnection Parameter Parameter 13 for connecting DWEZ (upper). Fl?thH 0 -|A|A| 1858 | —
rl-26 11)3“(]1]2 %Vg())nnection Parameter Parameter 13 for connecting DWEZ (lower). FIQFtISH 0 -|A|A]| 1859 | —
rl-27 ll)é‘\K(lll;:Ii)eCrg)nnection Parameter Parameter 14 for connecting DWEZ (upper). FlgthH 0 - |A|A]| 185A | —
rl1-28 PX{E %Vg())nnection Parameter Parameter 14 for connecting DWEZ (lower). F}(?)thH 0 - |A|A]| 18B | —
rl-29 ]?S\Kgllfégg)nnection Parameter Parameter 15 for connecting DWEZ (upper). FQF?H 0 -|A|A]| 18C | —
rl-30 ]1)5“{1% %Vecrg)nnection Parameer Parameter 15 for connecting DWEZ (lower). FlgthH 0 - |A|A]| 185D | —
rl-31 lfgxgllfr)zr);())nnection Parameter Parameter 16 for connecting DWEZ (upper). FlgFtl?H 0 -|A|A| 18E | —
rl-32 ]1)6\}\(/1]::) ‘ZNeCrg)nnection Parameter Parameter 16 for connecting DWEZ (lower). Fl?thH 0 - |A|A]| I8F | —
rl-33 ]1)7\7&(711;ZpreCr())nnection Parameter Parameter 17 for connecting DWEZ (upper). FFOF‘I‘:’H 0 -|A|A]| 1860 | —
YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual 347

a Parameter List



B.2 Parameter Table

Control
_r M
No. Name Description Range | Def. ode A#dr' Pg.
VI OL P ex
VM
DWEZ Connection Parameter . 0to
rl-34 17 (lower) Parameter 17 for connecting DWEZ (lower). FFFFH 0 |-|A|A| 1861 | —
r1-35 ll)gg\K(/L]:ZI)Zpg())nnectlon Parameter Parameter 18 for connecting DWEZ (upper). H?thH 0O [—-|A|A| 1862 | —
rl1-36 ]1)8\)\(11123) %Vgr())nnectlon Parameter Parameter 18 for connecting DWEZ (lower). FE’F?H 0 - |A|A| 1863 | —
r1-37 l?g\’\gprpg())nnectlon Parameter Parameter 19 for connecting DWEZ (upper). Fl?l;[gH 0 |-|A|A| 1864 | —
rl-38 ]1)9\)&(,1]?) %veCr())nnectlon Parameter Parameter 19 for connecting DWEZ (lower). FgFtl‘:’H 0 |-|A|A| 1865 | —
r1-39 2DOV\(71];3preCr())nnectlon Parameter Parameter 20 for connecting DWEZ (upper). FlgthH 0 |[—-|A|A| 1866 | —
r1-40 2DO“(/1]§) %VeCr())nnectlon Parameter Parameter 20 for connecting DWEZ (lower). FgthH 0 |-|A|A| 1867 | —
@ T: Motor Tuning
Enter data into the following parameters to tune the motor and drive for optimal performance
Control
No. Name Description Range Def. Mods A|_(|jdr' Pg.
VI OL P ex
VIM
Selects which set of motor parameters are used and set during
Auto-Tuning. If Motor 2 selection (H1-OO = 16) is not selected,
this parameter will not be displayed.
T1-00 |Motor Selection 1/2 |1: 1st Motor - E1 to E2 1,2 1 AlA| - 700 95
2: 2nd Motor - E3 to E4 (this selection is not displayed if motor 2
has not been selected)
2: 2nd Motor - E3 to E4
Selects the Auto-Tuning mode. 2or3in
: - : Vit
Auto-Tuning Mode |0 Rotational Auto-Tuning . . . 0,2,3 |0or2in
T1-01 Selection g 2: Stationary Auto-Tuning for Line-to-Line Resistance 254> OLV A|lA|-] 701 95
3: Rotational Auto-Tuning for V/f Control (necessary for Energy .
Savings and Speed Estimation type Speed Search) 2 in
g P ype 5p Motor 2
Sets the motor rated power in kilowatts (kW). 0.00 to
T1-02 |Motor Rated Power |Note: If motor power is given in horsepower, power in kW can be 650.00 <IZ TA|A|-| 702 95
calculated using the following formula: kW = HP x 0.746. )
T<12:10>3 Motor Rated Voltage |Sets the motor rated voltage in volts (V). 0.0t0255.5{ 2000V | A|A|—| 703 95
10 to 200%
T1-04 |Motor Rated Current |Sets the motor rated current in amperes (A). Ofﬂgge <IZ> | A|A|-]| 704 95
current
T1-05 %/Iotor Base Sets the base frequency of the motor in Hertz (Hz). 0.0t0400.0 60.0Hz |A| A | —| 705 96
requency
T106  [humber ofMotorlgeis the number of motor poles. 21048 4 |A|Al-]| 706 | 9
T1-07 |Motor Base Speed Sets the base speed of the motor in revolutions per minute r/min 0 to 24000 1750 1/ Alal=1 707 9%
(RPM). min
Provides the iron loss for determining the Energy Saving coefficient. 14W |A|—-|—-] 70B | 96
) The value set to E2-10 (motor iron loss) when the power is cycled. These values differ depending on the
T1-11  Motor Iron Loss If T1-02 is changed, an initial value valid for the selected capacity 0 to 65535 motor code value and motor parameter
will be shown. settings.

<12> Default setting value is dependent on parameter 02-04, Drive Model 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 depend on control mode. Select values 2 or 3 in V/f Control, 0 or 2 in OLV control, and 2 for Motor 2 control.

& U: Monitors

Monitor parameters allow the user to view drive status, fault information, and other information about drive operation.
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Control
e Analog Output . | Mode | Addr.
No. Name Description Level Unit vie OLIP| Hex
VIM
U1: Operation Status Monitors
Use Ul monitors to display the operation status of the drive.
U1-01 |Frequency Reference Monitors the frequency %r%(?:eﬁilx OHOZ ! A|lA|A 40
0.01
Displays the output frequency. Display units are determined|10 V: Max
U1-02 [Output Frequency by 01-03. frequency <Ij7Z> A|lA|A 41
U1-03 |Output Current Displays the output current. 10V: Driverated \og1a| A |A|A| 42
Control method set in A1-02.
0: V/f without PG No output signal
U1-04  |Control Mode 2: Open Loop Vector (OLV) available | AAAl B
5: PM Open Loop Vector (PM)
Displays the motor speed feedback. Display units are 10 V: Maximum | 0.01 | B
U1-05 |Motor Speed determined by 01-03. speed Hz A a4
. 10 V: 200 Vrms
U1-06 |Output Voltage Reference Displays the output voltage. (400 Vrms) 0.IVIA[A|A 45
U1-07 |DC Bus Voltage Displays the DC bus voltage. {/(; V: 400V (800 IV |A|A|A 46
) ) ) ) 10 V: Drive
U1-08 |Output Power gltsel;rllz}flsygt.le output voltage (this value is determined ffalizﬁlz étli)\;\/) <2 | Alalal 47
capacity)
Monitor of internal torque reference value for Open Loop | 10 V: Motor rated
U1-09 | Torque Reference Vector (OLV) control torque - A 48
Displays the input terminal status.
L g Digital input terminal
S1 enabled
[ Digital input terminal
S2 enabled
. [ Digital input terminal No output signal
U1-10 |Input Terminal Status S3 enabled available & - |AJAA 49
[ Digital input terminal
S4 enabled
L—— | Digital input terminal
S5 enabled
————— | Digital input terminal
S6 enabled
[ Digital input terminal
S7 enabled
Displays the output terminal status.
Ln lé)/lulti-lfuonction(f .
igital Output (fault ;
Ul-11  |Output Terminal Status (terminal MAIMB-MC) Noouputsignal || A 1A A | 44
B Multi-Function avatlable
Digital Output 1
(terminal P1) enabled
B Multi-Function
Digital Output 2
(terminal P2) enabled
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Control
_r Analog Output . | Mode | Addr.
No. Name Description Level Unit Vie OLIP| Hex
V|M
Verifies the drive operation status.
t /] During run
B During zero-speed
B During REV .
. N 1
Ul-12 |Drive Status [ During fault reset av‘;ﬁ;‘gﬁ“ signa ~ |alalal 4B
signal input
B During speed agree
B Drive ready
B During alarm
detection
B During fault detection
Ul-13 |Terminal A1 Input Level Displays analog input A1l level: 100% when inputis 10 V. |10 V: 100% 0.1% | A|A|A 4E
Ul-14 |Terminal A2 Input Level Displays analog input A1l level: 100% when input is 10 V.. {10 V: 100% 0.1% | A|A|A 4F
Ul-16 Output Frequency after Soft |Displays output frequency with ramp time and S-curves. 10 V: Max 0.01 AlAalA 53
Starter Units determined by 01-03. frequency Hz
U1-18 |OPE Fault Parameter Displays parameter no. for oPECOor Err where error No output signal _lalala 61
occurred. available
Displays the contents of a MEMOBUS/Modbus error.
LL B cRrc Error
Bl Data Length Error
U1-19 MEMOBUS/Modbus Error B Not Used No output signal _lalala 66
Code B Parity Error available
B Overrun Error
[ Framing Error
B Timed Out
A Not Used
U1-24 |Input Pulse Monitor Displays the Pulse Train input RP frequency. 32000 7D
U1-25 |Software No. (Flash) Flash ID No signal output 4D
U1-26 [Software No. (ROM) ROM ID Mo signal output 5B
U2: Fault Trace
Use U2 monitor parameters to view fault trace data.
U2-01 |Current Fault Display of the current fault. z\i](;isllgnal output - |AJA|A 80
U2-02 |Previous Fault Display of the previous fault. g/(;isllgnal output - |AJA|A 81
U2-03 gigg?:fllsc%iﬁ:tference at Displays the frequency reference at the previous fault. {a\lvc;isll'gnal output Olfz 1 AlA|A 82
U2-04 1?;1&ﬁut Frequency at Previous Displays the output frequency at the previous fault. E/oaislllgnal output OHOZ 1 A|lA|A 83
U2-05 }Q;ﬁﬁut Current at Previous Displays the output current at the previous fault. ;\IV(;isllgnal output A|lA|A 84
U2-06 Motor Speed at Previous Displays the motor speed at the previous fault. No signal output | 0.01 | _ Al - 85
Fault avail. Hz
U2-07 I?;ﬁﬁut Voltage at Previous Displays the output voltage at the previous fault. g/(;isllgnal output 01VIA[A|A 86
U2-08 FD;I]?HS Voltage at Previous Displays the DC bus voltage at the previous fault. glzﬁlgnal output IV AIA|A 87
U2-09 %);Iﬁut Power at Previous Displays the output power at the previous fault. g/(;isll.gnal output 1(()\){/ A|lA|A 88
U2-10 gga%ue Reference at Previous Displays the torque reference at the previous fault. szﬁlgnal output 1o o5 | — | A | - 89
Input Terminal Status at Displays the input terminal status at the previous fault. No signal output
U2-11 : : : : - |A|A|A| 8A
Previous Fault Displayed as in U1-10. avail.
U2-12 Output Terminal Status at Displays the output status at the previous fault. Displays the [No signal output _lalala SB
Previous Fault same status displayed in U1-11. avail.
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Control
e Analog Output . | Mode | Addr.
No. Name Description Level Unit vie OLIP| Hex
VIM
U2-13 Drive Operation Status at Displays the operation status of the drive at the previous fault.|No signal output ~lalala 8C
Previous Fault Displays the same status displayed in U1-12. avail.
U2-14 Cumulative Operation Time at Displays the cumulative operation time at the previous fault. No signal output I1H [A[A|A 8D
Previous Fault avail.
U2-15 Soft Starter Speed Reference |Displays the speed reference for the soft starter at the previous|No signal output 001%l alalal 780
at Previous Fault fault. avail.
U2-16 %/igi(i)(rn(lqs-%::lshCurrent at Displays the g-axis current for the motor at the previous fault. g{%ﬁ{gnal output 15 10%| — | A | A | 7EL
U2-17 Motor d-Axis Current at Displays the d-axis current for the motor at the previous fault. No signal output 0.10%| — |A|A| 7E2
Previous Fault avail.
U3: Fault History
Use U3 parameters to display fault data.
U3-01 |Most Recent Fault Displays the most recent fault. No signal output - |A|A|A 90
avail. (800)
U3-02 |2nd Most Recent Fault Displays the second most recent fault. g/(;isllgnal output - |AJAA (89011)
U3-03 |3rd Most Recent Fault Displays the third most recent fault. No signal output - |AJA]A 92
avail. (802)
U3-04 |4th Most Recent Fault Displays the fourth most recent fault. g/(;isllgnal output - |A|JAA (89033)
U3-05 |[5th Most Recent Fault Displays the fifth most recent fault. ;\L(;islignal output - |AJA|A| 804
U3-06 |6th Most Recent Fault Displays the sixth most recent fault. {a\i/(;islignal output - |A|A|A| 805
U3-07 |7th Most Recent Fault Displays the seventh most recent fault. {a\i/(;islignal output - |A|JA|A]| 806
U3-08 |8th Most Recent Fault Displays the eighth most recent fault. szisllgnal output - |A|A|A]| 807
U3-09 |9th Most Recent Fault Displays the ninth most recent fault. if;isllgnal output - |A|JA|A]| 808
U3-10 [10th Most Recent Fault Displays the tenth most recent fault. g/(;ﬁlgnal output - |AJA|A| 809
U3-11 Cumulative Operation Time at|Displays the cumulative operation time at the most recent |No signal output 1h lalala 94
Most Recent Fault fault. avail. (80A)
U3-12 Cumulative Operation Time at|Displays the cumulative operation time at the second most |No signal output hlalala 95
2nd Most Recent Fault recent fault. avail. (80B)
U3-13 Cumulative Operation Time at|Displays the cumulative operation time at the third most  [No signal output 1h lalala 96
3rd Most Recent Fault recent fault. avail. (80C)
U3-14 Cumulative Operation Time at|Displays the cumulative operation time at the fourth most No signal output ihlalala 97
4th Most Recent Fault recent fault. avail. (80D)
Cumulative Operation Time at|Displays the cumulative operation time at the fifth most No signal output
U3-15 5th Most Recent Fault recent fault. avail. 1h |A|A]A[ BOE
U3-16 Cumulative Operation Time at|Displays the cumulative operation time at the sixth most  [No signal output ih lalalal sor
6th Most Recent Fault recent fault. avail.
Cumulative Operation Time at|Displays the cumulative operation time at the seventh most |No signal output
U3-17 7th Most Recent Fault recent fault. avail. Th | ATATA| 8I0E
U3-18 Cumulative Operation Time at|Displays the cumulative operation time at the eighth most ~ [No signal output 1h lalalal siEe
8th Most Recent Fault recent fault. avail.
Cumulative Operation Time at|Displays the cumulative operation time at the ninth most  [No signal output
U3-19 9th Most Recent Fault recent fault. avail. Th [ATATA] 812
Cumulative Operation Time at|Displays the cumulative operation time at the tenth most  [No signal output
U3-20 10th Most Recent Fault recent fault. avail. lh [A|AJA[ 813
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 reset
in parameter 04-01. Use parameter 04-02 to determine if the No sienal output
U4-01 |Accumulated Operation Time |operation time should start as soon as the power is switched avail g P 1h [AJA]A 4C
on or only while the run command is present. The maximum|** 2"
number displayed is 99999, after which the value is reset to
0.
Displays the number of times the run command is entered.
U4-02  |Number of Run Commands Reset the number of run commands using parameter 04-13. |No signal output Alala 75
This value will reset to 0 and start counting again after avail.
reaching 65535.
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B.2 Parameter Table

Control

_r Analog Output . | Mode | Addr.

No. Name Description Level Unit OLI P | Hex
VIf Vim

Displays the cumulative operation time of the cooling fan.
The default value for the fan operation time is reset in No sienal output
U4-03 |Cooling Fan Operation Time |parameter 04-03. This value will reset to 0 and start counting| " © S18ha1 OUIpU Ih [A[A]A 67

again after reaching 99999. avail.
<62>

U4-04 Displays main cooling fan usage time in as a percentage of
Cooling Fan Maintenance their expected performance life. Parameter 04-03 can be used
to reset this monitor.

Displays main circuit capacitor usage time in as a percentage No sienal output
U4-05 |Capacitor Maintenance of their expected performance life. Parameter 04-05 can be avail & P 1% |A|A|A 7C
used to reset this monitor. ’
Displays the soft charge bypass relay maintenance time as a .
U4-06 Soft Charge Bypass Relay percentage of the estimated product life. Parameter 04-07 can No signal output 1% |A|A|A| 7D6
Maintenance . : avail.

be used to reset this monitor.

Displays IGBT usage time as a percent of expected

No signal output

avail. 1% |A|A| A 7E

U4-07 |IGBT Maintenance performance life. Parameter 04-09 can be used to reset this 21033gna1 output 1% |A|A|A| 7D7
monitor. var

%;28 Heatsink Temperature Displays the heatsink temperature. E}(;isll.gnal output | joc | A|A|A 68

U4-09 |LED Check Lights all segments of the LED to verify that the display is |No signal output _lalala 3C
working properly. avail.

U4-10 |[kWh, Lower 4 Digits Monitors the drive output power. The value is shown as a 9 kWh|A|A|A 5C

digit number displayed across two monitor parameters,

U4-10 and U4-11. .
Exampi?: No signal output

U4-11 [kWh, Upper 5 Digits 12345678.9 kWh is displayed as: avail, MWh| A A1 A 5D

U4-10: 678.9 kWh
U4-11: 12345 MWh

10 V: Motor rated

U4-13  |Peak Hold Current Displays the peak hold current during run. 0.01A|A|A|A| 7CF

current
U4-14  |Peak Hold Output Frequency Displays the output frequency when operating at the peak |10 V: Max 0.01H Alalal 7po
hold current. frequency z
Motor Overload Estimate 100% = oL1

U4-16 100% = oL1 detection level 01% | A|A|A| 7D8

(oL1) detection 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
0-01 = Operator (d1-01)
Frequency Reference Source |1-01 = Analog (terminal A1)
U4-18 gelection -02 = Analog (terminal A2) Al ALA L TDA
2 to 17 = Multi-step speed (d1-02 to 17)
1 = MEMOBUS/Modbus comm.
1 = Option
1 = Pulse Input
6-01 = CASE
7-01 =DWEZ
Frequency Reference from  |Displays the frequency reference provided by MEMOBUS/
U4-19 I\ [EMOBUS/Modbus Comm. [Modbus (decimal). AlA|A| TDB

U4-20  |Option Frequency Reference %:gilrerll};?)the frequency reference input by an option card _ _|alalal 70D

1
2
3
4
5

OO O
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No.

Name

Description

Analog Output
Level

Control
Mode

oL
VI,

Addr.
Hex

Unit P
M

U4-21

Run Command Source
Selection

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

00: No limit status.

01: Run command was left on when stopped 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 Uvl flashes after 10 seconds).
04: Waiting for “Run Command Prohibited” time period to
end.

05: Fast-stop (digital input (H1-OOO = 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
Baseblock

09: Waiting for Enter command

7DD

U4-22

MEMOBUS/Modbus
Communications Reference

Displays the drive control data set by MEMOBUS/Modbus
communications register No. 0001H as a 4 digit hexadecimal
number.

7DE

U4-23

Option Card Reference

Displays drive control data set by an option card as a 4 digit
hexadecimal number.

7DF

U5: PID Monitor

Use U5 parameters to view application-specific settings.

U5-01

PID Feedback

Displays the PID feedback value in.

Us-02

PID Input

Displays the amount of PID input (deviation between PID
target and feedback).

U5-03

PID Output

Displays PID control output.

U5-04

PID Setpoint

Displays the PID setpoint.

Us-05

PID Differential Feedback

Displays the 2nd PID feedback value if differential feedback
is used.

Us-06

PID Adjusted Feedback

Displays the subtraction value of both feedback values if
differential feedback is used.

10 V: 100% (max.
freq.)

0.01%
0.01%

0.01%
0.01%

0.01%

57
63

64
65

7D2

> > (| > | >
> (| > | >
> | (| > | >

0.01% 7D3

U6: Control Monitor

Use U6 parameters to display drive control information.

U6-01

Motor Secondary Current (Iq)

Displays the value of the motor secondary current (Iq).

10 V: 100%

0.1%

>
>

51

U6-02

Motor Excitation Current (1d)

Displays the value calculated for the motor excitation current
(1d).

10 V: 100%

0.1% 52

U6-03

ASR Input

Displays the ASR input value if V/f Control with Simple PG
Feedback is enabled.

10 V: 100%
(max. freq.)

0.1% 54

U6-04

ASR Output

Displays the ASR output value if V/f Control with Simple PG
Feedback is enabled.

10 V: 100%
(max. freq.)

0.1% 55

U6-05

Output voltage reference
(Va)

Output voltage reference (Vq). (q-axis)

10 V: 200 V
(400 V)

0.1

Vac 59

U6-06

Output Voltage Reference
(Vd)

Output voltage reference (Vd). (d-axis)

10 V: 200 V
(400 V)

0.1

Vac SA

U6-07

g-axis ACR Output

Displays the current control (ACR) output of for the motor
secondary current (Iq).

10 V: 100%

0.1% SF

U6-08

d-Axis ACR Output

Displays the current control (ACR) output of for the motor
excitation current (Id).

10 V: 100%

0.1% 60

U6-20

Frequency Reference Bias
(Up/Down 2)

Displays the bias value used to adjust the frequency reference.

10 V: max.
frequency

0.1% 7D4

Ue6-21

Offset Frequency

Displays the frequency added to the main frequency

reference.

10 V: max.
frequency

o i - B I e

0.1% 7D5
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Control
No. Name Description Analggv(::;tput Unit Mgﬁep A#:; :
VIt VM
U8: Custom Monitors for DriveWorksEZ
U8 parameters are reserved for DriveWorksEZ

Ug-01 — Reserved for DriveWorksEZ, Monitor 1. — 0.01%| A|A|A | 1950
U8-02 — Reserved for DriveWorksEZ, Monitor 2. — 0.01%| A|A|A| 1951
U8-03 - Reserved for DriveWorksEZ, Monitor 3. - 0.01%| A|A|A | 1952
Ug-04 - Reserved for DriveWorksEZ, Monitor 4. - 0.01%| A | A|A| 1953
U-05 - Reserved for DriveWorksEZ, Monitor 5. - 0.01%| A|A|A| 1954
UB-06 - Reserved for DriveWorksEZ, Monitor 6. - 0.01%| A|A|A | 1955
Ug-07 — Reserved for DriveWorksEZ, Monitor 7. — 0.01%| A|A|A| 1956
U8-08 — Reserved for DriveWorksEZ, Monitor 8. — 0.01%| A | A|A| 1957
U8-09 - Reserved for DriveWorksEZ, Monitor 9. — 0.01%| A | A|A| 1958
U8-10 - Reserved for DriveWorksEZ, Monitor 10. — 0.01%| A|A|A| 1959

<27> Setting units for this parameter are determined by 02-04, Drive Model Selection. Less than 11 kW: 2 decimal points, 11 kW and above: 1 decimal
point.

<59> Available in drive software 1011 and later.

<62> Valid from drive software version 1011. Max value is 65536 in older software.
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B.3 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

Parameter Description Setting Range | Resolution wf(:g)n ol (I;IIch;ifzs) (i ;)'a) 5)
b3-02 Speed Search deactivation current 0 to 200 1% 120 100 —
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 0.0to 2.5 0.1 0.0 1.0 —
C3-02 Slip compensation time constant 0 to 10000 1 ms 2000 200 —
C4-01 Torque compensation 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 ms 200 20 100
C6-02 Carrier frequency ItoF 1 < ,72> < ]72> 2
E1-04  |Maximum output frequency 40.0 to 400.0 0.1 Hz 60.0 60.0 <10>
E1-05  |Maximum output voltage <?#> 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 -
EI1-08  |Middle output freq. voltage <*# 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 <% 0.0 to 255.0 0.1V 13.8 2.9 -
El-11 Middle output frequency 2 0.0 to 400.0 0.1 Hz 0.0 0.0 —
E1-12  |Middle output freq. voltage 2 <24 0.0 to 255.0 0.1V 0.0 0.0 -
El-13  |Base voltage %4 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
L3y  (Decel time at Stall Prevention during 0.00 to 200.00 0.01 1.00 1.00 2.50

<10> Default setting value is dependent on parameter E5-01, Motor Code Selection.
<12> Default setting value is dependent on parameter 02-04, Drive Model 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

s . . Control Modes (E3-01)
Parameter Description Setting Range | Resolution VI (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 200.0 230.0
E3-06 |Base Frequency 0.0 to 400.0 0.1 Hz 60.0 60.0
E3-07 |Middle output frequency 0.0 to 400.0 0.1 Hz 3.0 3.0
E3-08  |Middle output freq. voltage <?# 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 <?4> 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
E3-12  |Middle output freq. voltage 2 <24~ 0.0 to 255.0 0.1V 0.0 0.0
E3-13  [Base voltage <4 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.
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B.4 VI/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-VUBA0010;
CIMR-VU2A0001 to CIMR-VU2A0010; CIMR-VU4A0001 to CIMR-VU4A0005

No. Unit V/f Control oLV
E1-03 - 0 1 2 3 4 5 6 7 8 9 A B C 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
E1-05

24> v 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
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
E<12_4(l8 \Y% 16.0 | 16.0 | 16.0 | 16.0 | 35.0 | 50.0 | 35.0 | 50.0 | 19.0 | 24.0 | 19.0 | 240 | 16.0 | 16.0 | 16.0 | 184 | 13.8
E1-09 Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5 0.5

E<12_41>0 v 12.0 | 12.0 | 12.0 | 12.0 | 8.0 9.0 8.0 9.0 | 12.0 | 13.0 | 12.0 | 15.0 | 12.0 | 12.0 | 12.0 | 13.8 | 2.9

<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
Table B.4 E1-03 V/f Pattern Settings for Drive Capacity: CIMR-VUBA0012 to CIMR-VUBA0018;
CIMR-VU2A0012 to CIMR-VU2A0069; CIMR-VU4A0007 to CIMR-VU4A0038
No. Unit VIf Control

E1-03 = 0 1 2 3 4 5 6 7 8 9 A B C D E F oLv
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
E1-05

<24> v 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
E1-07 Hz 2.5 3.0 3.0 30 | 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
Ejzj,(lg v 14.0 | 140 | 14.0 | 14.0 | 35.0 | 50.0 | 35.0 | 50.0 | 18.0 | 23.0 | 18.0 | 23.0 | 14.0 | 14.0 | 14.0 | 16.1 | 12.7
E1-09 Hz 1.3 1.5 1.5 1.5 1.3 1.3 1.5 1.5 1.3 1.3 1.5 1.5 1.5 1.5 1.5 1.5 0.5

E<12}1>0 A% 7.0 7.0 7.0 7.0 6.0 7.0 6.0 7.0 9.0 | 11.0 | 9.0 | 13.0 | 7.0 7.0 7.0 7.0 23

<24> Values shown here are for 200 V class drives. Double the value when using a 400 V class drive.
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B.5 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

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-VU = BA0001 BA0002 BA0003
C6-01 Normal/Heavy Duty - HD | ND HD | ND HD | ND
02-04 Drive Model Selection Hex 30 31 32
E i 02) Motor rated power KW 0.1 0.2 0.2 0.4 0.4 0.75
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 - 7 4 7 4 7
& oo 4y [Motor rated current A 0.6 11 11 1.9 1.9 33
(E4.02) | Motor rated slip Hz 25 2.6 2.6 2.9 2.9 25
L2y Motor no-load current A 0.4 0.8 0.8 1.2 1.2 1.8
(E4-03) . . . . . .
(Ba03)  |Motor line-to-line resistance o 35.98 20.56 20.56 9.842 9.842 5.156
(gﬁjgg) Motor leakage inductance % 216 20.1 20.1 18.2 18.2 13.8
(gﬁjg) Motor Iron Loss w 6 11 1 14 14 26
E5-01 Motor code hex FFFF FFFF FFFF FFFF 0002 0002
120  [Momentary power loss ride-through s 0.1 0.1 0.1 0.1 0.1 0.1
L2-03 Mom. power loss Baseblock time s 0.2 0.2 0.2 0.2 0.2 0.3
L2-04 i\i/[ncl)‘ranentary power loss voltage recovery s 03 03 03 03 03 03
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 °C 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
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B.5 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

No. Description Unit Default Settings
= Model CIMR-VU = BA0006 BA0010 BA0012 BA0018
C6-01 Normal/Heavy Duty - HD | HD | ND HD | ND HD
02-04 Drive Model Selection Hex 33 34 35 37
E2-11
(E4-11, Motor rated power kW 0.75 1.1 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 — 223.7 169.4 169.4 156.8 156.8 136.4 122.9
C6-02 Carrier frequency — 4 7 3 7 3 7 3
& i o 4y [Motor rated current A 3.3 6.2 6.2 8.5 8.5 114 14.0
(Ea02)  [Motor rated slip Hz | 25 26 26 2.9 2.9 27 2.73
(gﬁjgg) Motor no-load current A 1.8 2.8 2.8 3 3 3.7 45
(gizgg) Motor line-to-line resistance Q 5.156 1.997 1.997 1.601 1.601 1.034 0.771
(gijgg) Motor leakage inductance % | 138 | 185 | 185 | 184 | 184 19 19.6
(gi:ig) Motor Iron Loss w 26 53 53 77 77 91 12
E5-01 Motor Code hex 0003 0003 0005 0005 0006 0006 0008
1202  [Momentary power loss ride-through s 0.2 0.2 0.3 03 0.5 0.5 1.0
12-03 Momentary power loss Baseblock time s 0.3 0.4 0.4 0.5 0.5 0.5 0.6
L2-04 xg;nemary power loss voltagerecovery) 03 0.3 0.3 03 0.3 0.3 0.3
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
L8-02 Overheat alarm level °C 105 105 100 100 95 95 100
L8-09 Ground fault selection — 0 0 0 0 0 0 0
1L.8-38 Carrier frequency reduction selection - 1 1 1 1 1 1 1
nl1-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10 10
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B.5 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

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-VU - 2A0001 2A0002 2A0004 2A0006 2A0010

C6-01 Normal/Heavy Duty - HD | ND | HD | ND | HD | ND | HD | ND | HD | ND
02-04 Drive Model Selection Hex 60 61 62 63 65
E2-11
(E4-11, Motor rated power kW | 01 | 02 | 02 | 04 | 04 [ 075|075 | 11 | 15 | 22
T1-02)

b3-06 Speed Search current 1 — 1.0 1.0 1.0 1.0 1.0 1.0 0.5 0.5 0.5 0.5
b8-04  |Energy saving coefficient — | 4817 | 3569 | 356.9 | 2882 | 2882 | 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 06 | 11 | 11 | 19 | 19 | 33 | 33 | 49 | 62 | 85
T1-04)

E2-02 4\ fotor rated sli Hz | 25 | 26 | 26 | 29 | 29 | 25 | 25 | 26 | 26 | 29
(E4-02) p . ) ) ) ) . . . . .
(Eﬁ:gg) Motor no-load current A |04 | 08 | 08 | 12| 12 | 18 | 18 | 23 | 28 | 30
(5421:82) Motor line-to-line resistance Q | 3598 | 2056 | 20.56 | 9.842 | 9.842 | 5.156 | 5.156 | 3.577 | 1.997 | 1.601
(E4-0¢) | Motor leakage inductance % | 216 | 200 | 201 | 182 | 182 | 138 | 138 | 185 | 185 | 18.4
(gijg) Motor Iron Loss w 6 1 1 14 | 14 | 26 | 26 | 38 | 3 | 7
E5-01  |Motor Code hex | FFFF | FFFF | FFFF | FFFF | 0002 | 0002 | 0003 | 0003 | 0005 | 0005
1202  |Momentary power loss ride-through 01 | o1 | o1 | o1 | o1 | o1 | 02 | 02 | 03 | 03
1203 |Momentary powerloss Baseblock | 02 | 02 | 02 | 02 | 02 | 03 | 03 | 04 | 04 | 05
12-04 |Momentary power loss voltage s 03 | 03 | 03 | 03 | 03 | 03 | 03 | 03 | 03 | 03

recovery time
1205 |Uv detection voltage Vdc | 190 | 190 | 190 | 190 | 190 | 190 | 190 | 190 | 190 | 190
1324 |Motor acceleration time s | 0.178 | 0.178 | 0.178 | 0.178 | 0.178 | 0.142 | 0.142 | 0.142 | 0.166 | 0.145
L8-02 Overheat alarm level °C 110 110 110 110 115 115 100 100 100 100
L809  |Ground fault selection = 0 0 0 0 0 0 0 0 0 0
L.8-38 Carrier frequency reduction _ 1 1 1 1 1 1 1 1 1 1
selection
nl-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10 10 10 10 10

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

359

a Parameter List



B.5 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

No. Description Unit Default Settings
= Model CIMR-VU = 2A0012 2A0020 2A0030
C6-01 Normal/Heavy Duty - HD | ND HD | ND HD | ND
02-04 Drive Model Selection Hex 66 68 6A
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 8.5 114 14 19.6 19.6 26.6
T1-04)
(gijgg) Motor rated slip Hz 29 2.7 273 15 15 13
208 Motor no-load current A 3.0 3.7 4.5 5.1 5.1 8.0
(E4-03) . . . . . .
(gﬁjgg) Motor line-to-line resistance Q 1.601 1.034 0.771 0.399 0.399 0.288
(gijgg) Motor leakage inductance % 18.4 19 19.6 18.2 18.2 155
(gﬁjg) Motor Iron Loss w 77 91 12 172 172 262
E5-01 Motor Code hex 0006 0006 0008 0008 FFFF FFFF
L2-02 i\i/lncl)(ranentary power loss ride-through s 05 05 1 1 1.0 1.0
1203  |Momentary power loss Baseblock | 0.5 0.5 0.6 0.7 0.7 0.8
Momentary power loss voltage
L2-04 recovery ime s 0.3 0.3 0.3 0.3 0.3 0.3
L2-05 Uv detection voltage Vdc 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 °C 100 100 110 110 115 115
L8-09 Ground fault selection - 0 0 0 0 1 1
L8-38 Carrier frequency reduction _ 1 1 1 1 5 5
selection
nl-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10
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B.5 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

No. Description Unit Default Settings
= Model CIMR-VU = 2A0040 2A0056 2A0069
C6-01 Normal/Heavy Duty - HD | ND HD | ND HD | ND
02-04 Drive Model Selection Hex 6B 6D 6E
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)
(Eﬁzgg) Motor rated slip Hz 13 1.7 1.7 1.6 1.6 1.67
E2-03 * |Motor no-load current A 8.0 112 112 15.2 15.2 15.7
(E4-03) . . : . . .
(Eﬁzgg) Motor line-to-line resistance Q 0.288 0.230 0.230 0.138 0.138 0.101
(Ei:gg) Motor leakage inductance % 15.5 19.5 19.5 17.2 17.2 15.7
(Eﬁjg) Motor Iron Loss w 262 245 245 272 272 505
E5-01 Motor Code hex FFFF FFFF FFFF FFFF FFFF FFFF
1202  [Momentary power loss ride-through 1.0 1.0 2.0 2.0 2.0 2.0
1203 |Momentary powerloss Baseblock | g 0.8 0.9 0.9 1.0 1.0 1.0
Momentary power loss voltage
L2-04 recovery time S 0.3 0.3 0.3 0.3 0.6 0.6
L2-05 Uv detection voltage Vdc 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 °C 121 121 120 120 120 120
L8-09 Ground fault selection - 1 1 1 1 1 1
L.8-38 Carrier frequency reduction _ 5 2 2 5 5 2
selection
nl-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10
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B.5 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

Table B.7 Three-Phase 400 V Class Drives Default Settings by Drive Capacity and ND/HD Setting

No. Description Unit Default Settings
= Model CIMR-VU = 4A0001 4A0002 4A0004 4A0005

C6-01 Normal/Heavy Duty - HD | ND HD | ND HD | ND HD | ND
02-04 Drive Model Selection Hex 91 92 93 94
E2-11
(E4-11, Motor rated power kW 0.2 0.4 0.4 0.75 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 — 713.8 576.4 576.4 447.4 447.4 338.8 338.8 313.6
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 42
T1-04)
(gﬁjgg) Motor rated slip Hz 2.5 2.9 2.9 2.6 2.6 25 25 3
(Eizgg) Motor no-load current A 0.4 0.6 0.6 0.8 0.8 1.4 1.4 1.5
(E‘z‘:gg) Motor line-to-line resistance Q 83.94 38.198 38.198 22.459 22.459 10.1 10.1 6.495
(E4.0¢) | Motor leakage inductance % | 219 | 182 | 182 | 143 | 143 | 183 | 183 | 187
(gﬁjg) 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
1202  |Momentary powerloss ride-through 0.1 0.1 0.1 0.1 0.2 0.2 03 03
1203 |Momentary power loss Baseblock | 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.5
L2-04 |Momentary power loss voltage s 0.3 0.3 03 03 03 0.3 0.3 03

recovery time
L2-05 Uv detection voltage Vdc 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
1L8-02 Overheat alarm level °C 110 110 110 110 110 110 90 90
L8-09 Ground fault selection — 0 0 0 0 0 0 0 0
L8-38 Carrier frequency reduction _ 1 1 1 1 1 1 1 1
selection
nl-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10 10 10
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B.5 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

No. Description Unit Setting Range
= Model CIMR-VU = 4A0007 4A0009 4A0011 4A0018

C6-01 Normal/Heavy Duty - HD | ND HD | ND HD | ND HD | ND
02-04 Drive Model Selection = 95 96 97 99
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)
(Eﬁjgg) Motor rated slip Hz 3 27 27 27 27 15 15 13
(B403) [Motor no-load current A 1.5 1.9 1.9 23 23 26 26 4.0
(gﬁ:gg) Motor line-to-line resistance Q | 6495 | 4360 | 4360 | 3333 | 3333 | 1595 | 1595 | 1.152
(Eﬁjgg) Motor leakage inductance % 18.7 19 19 193 | 193 | 182 | 182 | 155
(Eﬁjg) Motor Iron Loss w 77 105 105 130 130 193 193 263
E5-01  |Motor Code hex FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
1202  [Momentary power loss ride-through 0.5 0.5 0.5 0.5 0.5 0.5 0.8 0.8
1203 |Momentary powerloss Baseblock | g 0.5 0.5 0.5 0.6 0.6 0.7 0.7 0.8

Momentary power loss voltage
L2-04 | overy time s 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
L2-05  |Uv detection voltage V de 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 °C 100 100 100 100 100 100 110 110
L8-09 Ground fault selection - 0 0 0 0 0 0 1 1
L8-38 Carrier frequency reduction _ 1 1 1 1 1 1 5 5
selection
nl-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10 10 10
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B.5 Defaults by Drive Capacity (02-04) and ND/HD (C6-01)

No. Description Unit Setting Range
= Model CIMR-VU = 4A0023 4A0031 4A0038

C6-01 Normal/Heavy Duty - HD | ND HD | ND HD | ND
02-04 Drive Model Selection = 9A 9C 9D
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)

202 IMotor rated sli Hz 1.30 170 170 1.60 1.60 1.67
(E4-02) p . . . . . .
(gi:gg) Motor no-load current A 4.0 5.6 5.6 7.6 7.6 7.8
(Eﬁjgg) Motor line-to-line resistance Q 1152 0.922 0.922 0.550 0.550 0.403
(Eﬁjgg) Motor leakage inductance % 15.5 19.6 19.6 17.2 17.2 20.1
(Eﬁjg) Motor Iron Loss w 263 385 385 440 440 508
E5-01 Motor Code hex FFFF FFFF FFFF FFFF FFFF FFFF
L2-02 i\i/[ncl)‘ranentary power loss ride-through s 1 1 2 2 2 5
1203  |Momentary power loss Baseblock s 0.8 0.9 0.9 1.0 1.0 1.0

Momentary power loss voltage

L2-04 recovery time s 0.3 0.3 0.3 0.6 0.6 0.6
L2-05 Uv detection voltage Vdc 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 °C 110 110 110 110 110 110
L8-09 Ground fault selection - 1 1 1 1 1 1
L8-38 Carrier frequency reduction _ 2 2 2 5 5 5

selection

nl-03 Hunting Prevention Time Constant ms 10 10 10 10 10 10
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B.6 Parameters that Chang_]e with the Motor Code Selection

B.6 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.

€ Yaskawa SMRA Series SPM Motor
Table B.8 1800 rpm Type Yaskawa SMRA Series SPM Motor Settings

Par. Description Unit Default Settings

Motor Code - 0002 0003 0005 0006 0008
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 2.2 kW 3.7kW

Rated speed r/min 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 3.9 3.6 2.5
E5-09 |Induction voltage constant 1 mVs/rad 0 0 0 0 0
ES5-24  |Induction voltage constant 2 mV/(r/min) 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 frequency 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 SMRA Series SPM 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 r/min 3600 3600 3600 3600
E5-02  [Motor rated power kW 0.75 1.5 2.2 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 3.2 1.3 1.1 1.1
E5-07 |g-axis inductance mH 3.2 1.3 1.1 1.1
E5-09  |Induction voltage constant 1 mVs/rad 0 0 0 0
E5-24  |Induction voltage constant 2 mV/(r/min) 32.4 32.7 36.7 39.7
E1-04 [Maximum output frequency Hz 240 240 240 240
E1-05 [Maximum output voltage \ 200.0 200.0 200.0 200.0
E1-06 |[Base voltage Hz 240 240 240 240
E1-09 [Minimum output frequency 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
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B.6 Parameters that Change with the Motor Code Selection

€ 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 2.2 kW 3.7 kW

Rated speed r/min 1750 1750 1750 1750 1750
E5-02  [Motor rated power kW 0.4 0.75 1.5 2.2 3.7
E5-03  [Motor rated current 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 \% 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 |q-axis inductance mH 64.10 29.89 21.39 13.50 10.02
E5-09 |Induction voltage constant 1 mVs/rad 233.0 229.5 250.9 247.9 248.6
E5-24  |Induction voltage constant 2 mV/(r/min) 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 \ 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 frequency Hz 4.4 4.4 4.4 4.4 4.4
L3-24 |[Motor acceleration time ] 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

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 r/min 1750 1750 1750 1750
E5-02  [Motor rated power kW 5.5 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 w 0.246 0.198 0.094 0.066
E5-06 |d-axis inductance mH 4.86 4.15 3.40 2.65
E5-07 |q-axis inductance mH 7.43 591 3.91 3.11
E5-09 |[Induction voltage constant 1 mVs/rad 249.6 269.0 249.3 266.6
E5-24  |Induction voltage constant 2 mV/(r/min) 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 \% 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 frequency 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
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B.6 Parameters that Chang_]e with the Motor Code Selection

Table B.11 400 V, 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 r/min 1750 1750 1750 1750 1750
E5-02  |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 32.93
E5-07 |g-axis inductance mH 256.40 119.56 85.56 48.82 37.70
E5-09 |Induction voltage constant 1 mVs/rad 466.0 459.0 501.8 485.7 498.7
E5-24  |Induction voltage constant 2 mV/(r/min) 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% 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
E1-09 |Minimum output frequency 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 —-10.7 —-11.1 —8.9 -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 7.5 kW 11 kW 15 kW

Rated speed r/min 1750 1750 1750 1750
E5-02  [Motor rated power kW 5.5 7.5 11.0 15
E5-03  [Motor rated current 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 mVs/rad 498.0 541.7 508.7 531.9
E5-24  |Induction voltage constant 2 mV/(r/min) 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 \ 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 frequency 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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B.6 Parameters that Change with the Motor Code Selection
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C.1 Section Safety

A DANGER

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

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

Do not operate equipment with covers removed.

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

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

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

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 one minute 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.

A CAUTION
Crush Hazard

Do not carry the drive by the front cover.

Failure to comply may result in minor or moderate injury from the main body of the drive falling.

NOTICE

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

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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C.2 MEMOBUS/Modbus Configuration

Drives can be controlled from a PL.C or other master device via serial communications using the MEMOBUS/Modbus protocol.
MEMOBUS/Modbus communication can be configured using one master (PLC) and a maximum of 255 slaves. The drive has
slave functionality only, meaning that serial communication is normally initiated from the master and responded to by the

slaves.

The master performs serial communications with only one slave at a time. The address or node for each slave must be set
beforehand so that the master can communicate with the slave at that address. A slave that receives a command from the master

will perform the specified function and then send a response back to the master.
Master (PLC or other)

=2

ull

Figure C.1 Connecting Multiple Drives to a PLC
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C.3 Communication Specifications
MEMOBUS/Modbus specifications appear in the following table:

Item

Specifications

Interface

RS-422, RS-485

Communications Cycle

Asynchronous (Start-stop synchronization)

Communication Speeds
Available

1.2;2.4;4.8;9.6; 19.2; 38.4; 57.6; 76.8; 115.2 kbps

Communication Parameters|Data length 8 bit (fixed)
Parity Select even, odd, or none
Stop bit 1 bit (fixed)

Protocol

MEMOBUS/Modbus (using RTU mode only)

Max Number of Slaves

31 drives
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C4

Connecting to a Network

This section explains the connection of a drive to a MEMOBUS/Modbus network and the network termination.

4@ Network Cable Connection

Follow the instructions below to connect the drive to a MEMOBUS/Modbus network.
1. With the power shut off, connect the communications cable to the drive and the master. Use the terminals shown in

the figure below for network cable connections.

=== =
R+| R-[S+|S- | IG
(][] m] ][]
‘ R+  Receive (+)
|| e | R-  Receive (-)
He—— S+ Send (+)
S- Send (-)

IG Shield Ground

Figure C.2 Serial Communications Cable Connection Terminals

Note: Separate the communications cables from the main circuit cables and other wiring and power cables. Use shielded cables for the

NONNAW N

communications cables, and properly shielded clamps to prevent problems with noise. When using RS-485 communications,
connect S+ to R+, and S- to R- as shown in the diagram below.

Check or set the terminating resistance at all slaves. Use the description in Network Termination for slaves that are
V1000 drives.

Switch the power on.
Set the parameters needed for serial communications (H5-01 through H5-12) using the LED operator.

Shut the power off and wait until the display on the LED operator goes out completely.

Turn the power back on.
The drive is now ready to begin communicating with the master.

€ Wiring Diagram for Multiple Connection

Figure C.3 and Figure C.4 explain the wiring diagrams for multiple connections using MEMOBUS/Modbus communication.

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

373

MEMOBUS/Modbus
Communications

&)
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B RS-485 Interface

Drive

SI-485/J

s2 ]

]
Terminating
Register

Drive

S1-485/J

S2

Terminating [
Register
OFF

S1-485/J
sS2

Terminating [
Register
ON

Figure C.3 RS-485 Interface

Note: + Turn on the DIP switch at the SI-485/J that is located at the end of the network. Turn it off at all other slaves.
e Set H5-07 to “1” when using the RS-485 interface.

B RS-422 Interface

Drive

S1-485/J

S2

Terminating
Register

S2

Terminating
Register
OFF

S1-485/J

S2

Terminating
Register

Figure C.4 RS-422 Interface

Note: <+ Turn on the DIP switch at the SI-485/] that is located at the end of the network. Turn it off at all other slaves.
* Set H5-07 to “0” when using the RS-485 interface.
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@ Network Termination

The two ends of the MEMOBUS/Modbus network line have to be terminated. The drive has a built in terminating resistance
that can be enabled or disabled using DIP switch S2. If a drive is located at the end of a network line, enable the terminating
resistance by setting DIP switch S2 to the ON position. Disable the terminating resistance on all slaves that are not located at

the network line end. Figure C.5 illustrates the setting of DIP switch S2.

DIP switch S2 S+ +
(in the ON position)
— S_
RS-422A
5 or R

RS-485 *

DIP

switch
R- S2
terminal resistance (1/2 W, 110 W)

Figure C.5 Serial Communications Terminal and DIP Switch S2
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C.5 MEMOBUS/Modbus Setup Parameters

C.5 MEMOBUS/Modbus Setup Parameters

4 MEMOBUS/Modbus Serial Communication
This section describes parameters necessary to set up MEMOBUS/Modbus communications.

B H5-01: Drive Slave Address
Sets the drive slave address used for MEMOBUS/Modbus communications.

Note: After changing this parameter, the power must be cycled to enable the new setting.

No. Name Setting Range Default
H5-01 Drive Slave Address 0to20 H<I> IF

<1> If'the address is set to 0, no response will be provided during communications.

For serial communications to work, each individual slave drive must be assigned a unique slave address. Setting H5-01 to any
value besides 0 assigns the drive its address in the network. Slave address don't need to be assigned in sequential order, but
each address needs to be unique so that no two drives have the same address.

H H5-02: Communication Speed Selection
Sets the MEMOBUS/Modbus communications speed.

Note: After changing this parameter, the power must be cycled to enable the new setting.

No. Name Setting Range Default

H5-02 Communication Speed Selection 0to5 3
H5-02 Communication Speed H5-02 Communication Speed
0 1200 bps 5 38400 bps
1 2400 bps 6 57600 bps
2 4800 bps 7 76800 bps
3 9600 bps 8 115200 bps
4 19200 bps

B H5-03: Communication Parity Selection
Sets the parity used for MEMOBUS/Modbus communications.

Note: After changing this parameter, the power must be cycled to enable the new setting.

No. Name Setting Range Default
H5-03 Communication Parity Selection 0to2 0

Setting 0: No Parity

Setting 1: Even Parity
Setting 2: Odd Parity

B H5-04: Stopping Method after Communication Error

Selects the stopping method after a communications error (CE) has occurred.

No. Name Setting Range Default
H5-04 Stopping Method after Communication Error 0to3 3

Setting 0: Ramp to Stop Using Current Accel/Decel Time
Setting 1: Coast to Stop

Setting 2: Fast-stop Using C1-09

Setting 3: Alarm Only, Continue Operation

B H5-05: Communication Fault Detection Selection

Enables or disabled the communication error (CE) detection for MEMOBUS/Modbus communications.
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C.5 MEMOBUS/Modbus Setup Parameters

No.

Name

Setting Range

Default

HS5-05

Communication Fault Detection Selection

Oorl

1

Setting 0: Disabled
No error detection. The drive continues operation.

Setting 1: Enabled

If the drive does not receive data from the master for longer than the time set to H5-09, then a CE fault will be triggered and
the drive will operate as determined by parameter H5-04.

B H5-06: Drive Transmit Wait Time

Sets the time the drive waits after receiving data from a master until responding data.

No. Name Setting Range Default
H5-06 Drive Transmit Wait Time 5 to 65 ms 5 ms
PLC—Drive Drive—PLC PLC—Drive
Command message Response message Command message Time
tt
24 bit length  H5-06 setting
Figure C.6 Drive Transmit Wait Time Setting
B H5-07: RTS Control Selection
Enables or disables RTS control.
No. Name Setting Range Default
H5-07 RTS Control Selection Oorl 1
Setting 0: Disabled - RTS is Always ON
Use this setting when using RS-485 signals for communications.
Setting 1: Enabled - RTS Turns ON when Sending
Use this setting when using RS-422 signals for communications.
B H5-09: CE Detection Time
Sets the time the communications must be lost before the drive triggers a CE fault.
No. Name Setting Range Default
H5-09 CE Detection Time 0.0t0 10.0 s 2.0s
B H5-10: Unit Selection for MEMOBUS/Modbus Register 0025H
Sets the unit for the output voltage monitor value in MEMOBUS/Modbus register 0025H.
No. Name Setting Range Default
H5-10 Unit Selection for MEMOBUS/Modbus Register 0025H Oorl 0

Setting 0: 0.1 V Units
Setting 1: 1 V Units

B H5-11: Communications Enter Function Selection

Selects if an Enter command is needed to change parameter values via MEMOBUS/Modbus communications. Refer to Enter
Command on page 395.

No.

Name

Setting Range

Default

H5-11

Communications Enter Function Selection

Oorl

1
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C.5 MEMOBUS/Modbus Setup Parameters

Setting 0: Enter Command Necessary

Parameter changes become effective after an Enter command. An Enter command must only be sent after the last parameter
change, not for each single parameter (such as in Varispeed F7).

Setting 1: Enter Command not Necessary

Parameter value changes become effective immediately without the need to send an Enter command (such as in Varispeed
VS606-V7)

B H5-12: Run Command Method Selection
Selects the type of sequence used when the Run command source is set to MEMOBUS/Modbus communications (b1-02/16

No. Name Setting Range Default
H5-12 Run Command Method Selection Oorl 0

Setting 0: FWD/Stop, REV/Stop

Setting bit 0 of MEMOBUS/Modbus register will start and stop the drive in the forward direction. Setting bit 1 will start and
stop the drive in reverse.

Setting 1: Run/Stop, FWD/REV

Setting bit 0 of MEMOBUS/Modbus register will start and stop the drive. Setting bit 1 changes the direction.
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C.6 Drive Operations by MEMOBUS/Modbus

The drive operations that can be performed by MEMOBUS/Modbus communication depend on drive parameter settings. This
section explains the functions that can be used and related parameter settings.

@ Observing the Drive Operation

A PLC can perform the following actions with MEMOBUS/Modbus communications at any time regardless of parameter
settings (except H5-O10).

* Observe drive status and drive control terminal status from a PLC.

* Read and write parameters.

* Set and reset faults.
* Set multi-function inputs. Inputs settings from the input terminals SO0 and from MEMOBUS/Modbus communications are

both linked by an OR operation.

€ Controlling the Drive

To start and stop the drive or set the frequency reference using MEMOBUS/Modbus communications, an external reference
must be selected and the parameters listed below must be adjusted accordingly.

Table C.1 Setting Parameters for Drive Control from MEMOBUS/Modbus

Reference Source Parameter Name Required Setting
b1-01 Frequency Reference Selection 1 2

External Reference | b1-02 Run Command Selection 1 2
bl-15 Frequency Reference Selection 2 2

External Reference 2 b1-16 Run Command Selection 2 2

Refer to b1-01: Frequency Reference Selection 1 on page 108 and Refer to b1-02: Run Command Selection 1 on page
110 for details on external reference parameter selections. Refer to Setting 2: External Reference 1/2 Selection on page
171 for instructions on how to select external reference 1 and 2.
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C.7 Communications Timing

To prevent overrun in the slave drive, the master should wait a certain time between sending messages to the same drive. In
the same way, the slave drive must wait before sending response messages to prevent an overrun in the master. This section
explains the message timing.

4 Command Messages from Master to Drive

In order to prevent overrun and data loss, the master must wait between receiving a response and sending the same type of
command as before to the same slave drive. The minimum wait time depends on the command as shown in the table below.

Table C.2 Minimum Wait Time for Sending Messages
Command Type Example Minimum Wait Time

* Control command (Run, Stop)
1 + Set inputs/outputs 5 ms
* Read monitors and parameter values

H5-11=0: 50 ms

2 » Write parameters H5-11 = 1: 200 ms <>
3 * Save changes using an Enter command 200ms to2s, depending on the<3]n>u mber

of changed parameters

<1> If the drive receives command type 1 data during the minimum wait time, it will perform the command and then respond. However, if it receives
a command type 2 or 3 during that time, either a communication error will result or the command will be ignored.

PLC—Drive Drive—PLC PLC—Drive

—
-

Command message Response message Command message Time

}‘—.‘4—»‘
24 bit IengthJ P Master sena

Wait Time

Figure C.7 Minimum Wait Time for Sending Messages

A timer should be set in the master to check how long it takes for the slave drive(s) to respond to the master. If no response
is received within a certain amount of time, the master should try resending the message.

€ Response Messages from Drive to Master

If the drive receives a command from the master, it will process the data received and wait for the time set in H5-06 until it
responds. Increase H5-06 if the drive response causes overrun in the master.

PLC—Drive Drive—PLC PLC—Drive

Command message Response message Command message

[+t
24 bit length —T L H5-06

setting

Time

Figure C.8 Minimum Response Wait Time
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C.8 Message Format

€ Message Content

In MEMOBUS/Modbus communications, the master sends commands to the slave, and the slave responds. The message
format is configured for both sending and receiving as shown below, and the length of data packets depends on the command
(function) content.

SLAVE ADDRESS
FUNCTION CODE
DATA
ERROR CHECK

& Slave Address

The slave address in the message defines the note the message is sent to. Use addresses between 0 and 20H. If a message with
slave address 0 is sent (broadcast), the command from the master will be received by all slaves. The slaves do not provide a
response to a broadcast type message.

€ Function Code

The three types of function codes are shown in the table below.

. Data Length (bytes)
Flg‘:é':" Function Name Command Message Response Message
Minimum Maximum Minimum Maximum
03H Read MEMOBUS/Modbus registers 8 8 7 37
08H Loopback test 8 8 8 8
10H Write to multiple MEMOBUS/Modbus registers 11 41 8 8
€ Data

Configure consecutive data by combining the MEMOBUS/Modbus register address (test code in case of a loopback test) and
the data the register contains. The data length changes depending on the command details.

A drive MEMOBUS/Modbus register always has a data length of two bytes. Therefore data written into drive registers must
also always have a length of two bytes. Register data read out from the drive will always consist of two bytes.

@ Error Check

The drive uses a CRC-16 (cyclic redundancy check, checksum method) for checking data validity. Use the procedure described
below when calculating the CRC-16 checksum for command data or when verifying response data.

B Command Data

When the drive receives data, it calculates the CRC-16 checksum from the data and compares it to the CRC-16 value received
within the message. Both must match before a command is processed.

Aninitial value of FFFFH (i.e., all 16 bits equal 1) must be used for CRC-16 calculations for the MEMOBUS/Modbus protocol.
Calculate the CRC-16 checksum using the following steps:

* The starting value is FFFFH.

* Perform an XOR operation of this value and the slave address.

* Right shift the result.

* When the overflow bit of the shift operation becomes 1, perform an XOR operation of the result from step 3 above and the
fix value AOO1H.

* Repeat steps 3 and 4 until eight shift operations have been performed.

* After eight shift operations, perform an XOR operation with the result and the next data in the message (function code,
register address, data). Continue with steps 3 to 5 until the last data has been processed.

* The result of the last shift or XOR operation is the checksum.
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The example in Table C.3 shows the CRC-16 calculation of the slave address 02H and the function code 03H, yielding the
result D140H.

Note: This example does not show the calculation for a complete MEMOBUS/Modbus command. Normally data would follow in the calculation.
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Table C.3 CRC-16 Checksum Calculation Example

Description Calculation Overflow Description Calculation Overflow
Initial Value (FFFFH) 1111 1111 1111 1111 Function Code 03H 0000 0000 0000 0011
Address 02H 0000 0000 0000 0010 XOR w result 1000 0001 0011 1101
XOR w initial value 1111 1111 1111 1101 Shift 1 0100 0000 1001 1110 1
Shift 1 O111 1111 11111110 1 XOR w AOO1H 1010 0000 0000 0001
XOR w A0OO1H 1010 0000 0000 0001 XOR result 1110 0000 1001 1111
XOR result 1101 1111 1111 1111 Shift 2 0111 00000100 1111 1
Shift 2 0110 1111 11111111 1 XOR w AO0IH 1010 0000 0000 0001
XOR w A0OO1H 1010 0000 0000 0001 XOR result 1101 0000 0100 1110
XOR result 1100 1111 11111110 Shift 3 0110 1000 0010 0111 0
Shift 3 01100111 1111 1111 0 Shift 4 0011 0100 0001 0011 0
Shift 4 00110011 1111 1111 1 XOR w A0O01H 1010 0000 0000 0001
XOR w A0OO1H 1010 0000 0000 0001 XOR result 1001 0100 0001 0010
XOR result 1001 0011 1111 1110 Shift 5 0100 1010 0000 1001 0
Shift 5 0100 1001 1111 1111 0 Shift 6 0010 0101 0000 0100 1
Shift 6 00100100 1111 1111 1 XOR w AOO1H 1010 0000 0000 0001
XOR w A0OO1H 1010 0000 0000 0001 XOR result 1000 0101 0000 0101
XOR result 10000100 1111 1110 Shift 7 0100 0010 1000 0010 1
Shift 7 010000100111 1111 0 XOR w AO0IH 1010 0000 0000 0001
Shift 8 0010 0001 0011 1111 1 XOR result 11100010 1000 0011
XOR w A0OO1H 1010 0000 0000 0001 Shift 8 0111 0001 0100 0001 1
XOR result 1000 0001 0011 1110 XOR w AO0IH 1010 0000 0000 0001
XOR result 1101 0001 0100 0000
Perform operations with next data (function code) CRC-16 1101 0001 0100 0000

D140H

Continue from here with next data.

B Response Data

To be sure that the data is valid, perform a CRC-16 calculation on the response message data as described above. Compare
the result to the CRC-16 checksum that was received within the response message. Both should match.
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C.9 Message Examples

Below are some examples of command and response messages.

€ Reading Drive MEMOBUS/Modbus Register Contents

Using the function code 03H (Read), a maximum of 16 MEMOBUS/Modbus registers can be read out at a time.

The following table shows message examples when reading status signals, error details, data link status, and frequency
references from the slave 2 drive.

Command Message Response Message (normal) Response Message (fault)
Slave Address 02H Slave Address 02H Slave Address 02H
Function Code 03H Function Code 03H Function Code 83H
. Upper 00H Data Quantity 08H Error Code 03H
No.
Starting No Lower 20H 1st storage Upper 00H CRC-16 Upper F1H
Data Quantit Upper 00H register Lower 65H Lower 31H
Y Lower 04H Next storage Upper 00H
register
CRC-16 Upper 45H g Lower 00H
Lower FOH Next storage Upper 00H
register Lower 00H
Upper 01H
Next storage PP
register Lower F4H
Upper AFH
CRC-16 Lower 82H

& Loopback Test

Function code 08H performs a loopback test. This test returns a response message with exactly the same content as the command
message and can be used to check the communications between the master and slave. User-defined test code and data values
can be set.

The following table shows a message example when performing a loopback test with the slave 1 drive.

Command Message Response Message (normal) Response Message (fault)

Slave Address 01H Slave Address 01H Slave Address 01H
Function Code 08H Function Code 08H Function Code 89H

Upper 00H Upper 00H Error Code 01H
Test Code Lower 00H Test Code Lower 00H CRC-16 Upper 86H
Data Upper ASH Data Upper ASH Lower S50H

Lower 37H Lower 37H

Upper DAH Upper DAH
CRC-16 Lower 8DH CRC-I6 Lower 8DH
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€ Writing to Multiple Registers

Function code 10h allows the user to write multiple drive MEMOBUS/Modbus registers with one message. This process works
similar to reading registers, i.e., the address of the first register that is to be written and the data quantity must be set in the
command message. The data to be written must be consecutive so that the register addresses are in order, starting from the
specified address in the command message. The data order must be high byte, then lower byte.

The following table shows an example of a message where a forward operation has been set with a frequency reference of
60.0 Hz for the slave 1 drive.

If parameter values are changed using the Write command, depending on the setting of H5-11, an Enter command will be
necessary to activate the data or save them. Refer to H5-11: Communications Enter Function Selection on page 377 and
Refer to Enter Command on page 395 for detailed descriptions.

Command Message Response Message (normal) Response Message (fault)
Slave Address 01H Slave Address 01H Slave Address 01H
Function Code 10H Function Code 10H Function Code 90H
. Upper 00H . Upper 00H Error Code 02H
Starting No. Lower 01H Starting No. Lower 01H CRC-16 Upper CDH
Data Quantit Upper 00H Data Quantit Upper 00H Lower ClH
UMY T ower 02H " Y [Lower 02H
Number of Bytes 04H CRC-16 Upper 10H
Starting Data Upper 00H Lower 08H
g Lower 01H
Upper 02H
Next Data Lower SSH
Upper 63H
CRC-16 Lower 39H

Note: For the number of bytes in the command message, take double the number of the data quantity.
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C.10 MEMOBUS/Modbus Data Table

Table below lists all MEMOBUS/Modbus data. There are three types of data: command data, monitor data, and broadcast
data.

4 Command Data

It is possible to both read and write command data.

Note: Bits that are not used should be set to 0. Refrain from writing to reserved registers.

Register No. Contents
0000H Reserved
Operation Signals and Multi-function Inputs
bit 0 H5-12 = 0: Forward Run Command (0 = Stop, 1 = Forward Run)
H5-12 = 1: Run Command (0 = Stop, 1 = Run)
bit 1 H5-12 = 0: Reverse Run Command (0 = Stop, 1 = Reverse Run)
H5-12 = 1: Forward/Reverse (0 = Forward, 1 = Reverse)
bit 2 External Fault (EF0)
bit 3 Fault Reset
Multi-Function Input 1
bit 4 Function is ComRef when H1-01 = 40 (Forward/Stop). Refer to d: Reference Settings on page 143 for
0001H ComRef explanations.
Multi-Function Input 2
bit 5 Function is ComCtrl when H1-02 = 41 (Reverse/Stop). Refer to d: Reference Settings on page 143 for
ComCtrl explanations.
bit 6 Multi-Function Input 3
bit 7 Multi-Function Input 4
bit 8 Multi-Function Input 5
bit 9 Multi-Function Input 6
bit A Multi-Function Input 7
bit Bto F Reserved
0002H Frequency Reference |Units are determined by parameter 01-03.
0003H-0005H  |Reserved
0006H PID Target, 0.01% units, signed
0007H Analog Output Terminal AM Setting (10 V /4000 H)
0008H Reserved
Settings for Multi-Function Digital Outputs
bit 0 Contact Output (terminal MA/MB-MC)
0009H bit 1 Photocoupler Output 1 (terminal P1-PC)
bit 2 Photocoupler Output 2 (terminal P2-PC)
bit3to F Reserved
000AH Pulse Output Terminal MP Setting, 1 Hz units, Setting Range: 0 to 32000
000BH-000EH |Reserved
Control Selection Setting
bit 0 Reserved
bit 1 PID Target Input
000FH b%t 2to B Reserved .
bit C Enable Terminal S5 Input for Broadcast Data
bit D Enable Terminal S6 Input for Broadcast Data
bit E Enable Terminal S7 Input for Broadcast Data
bit F Reserved
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4@ Monitor Data

Monitor data can be read only.

Register No. Contents
Drive Status 1
bit 0 During Run
bit 1 During Reverse
bit 2 Drive Ready
bit 3 Fault
0020H bit 4 Data Setting Error
bit 5 Multi-Function Contact Output (terminal MA/MB-MC)
bit 6 Multi-Function Photocoupler Output 1 (terminal P1 - PC)
bit 7 Multi-Function Photocoupler Output 2 (terminal P2 - PC)
bit 8 to bit D Reserved
bit E ComRef status
bit F ComCtrl status
Fault Contents 1
bit 0 Overcurrent (0C), Ground fault (GF)
bit 1 Overvoltage (ov)
bit 2 Drive Overload (oL2)
bit 3 Overheat 1 (oH1), Drive Overheat Warning (oH2)
bit 4 Dynamic Braking Transistor Fault (rr), Braking Resistor Overheat (rH)
bit 5 PID Feedback Loss (FbL / FbH)
bit 6 Overcurrent (0C), Ground Fault (GF)
0021H bit 7 EFO to 7: External Fault
bit 8 CPFOO: Hardware Fault (includes oFx)
bit 9 %I(jztl(;r Overload (oL1), Overtorque Detection 1/2 (0L3/0L4), Undertorque Detection 1/2 (UL3/
bit A PG Disconnected (PGo), Overspeed (0S), Excessive Speed Deviation (dEv),
bit B Main Circuit Undervoltage (Uv)
bit C Undervoltage (Uv1), Control Power Supply Undervoltage (Uv2), Soft Charge Circuit Fault (Uv3)
bit D Output Phase Loss (LF), Input Phase Loss (PF)
bit E MEMOBUS/Modbus Communication Error (CE), Option Communication Error (bUS)
bit F Operator Connection Fault (oPr)
Data Link Status
bit 0 Writing data or switching motors
Eit ; Reserved
0022H - —
bit 3 Upper or lower limit error
bit 4 Data conformity error
bit 5 Writing to EEPROM
bit 6 to bit F Reserved
0023H Frequency Reference, </~
0024H Output Frequency, <>
0025H Output Voltage Reference, 0.1 V units (units are determined by parameter H5-10)
0026H Output Current, <>
0027H Output Power
0028H Torque Reference (OLV only)
Fault Contents 2
bit 0 Reserved
bit 1 Ground Fault (GF)
bit 2 Input Phase Loss (PF)
0029H bit 3 Output Phase Loss (LF)
bit 4 Braking Resistor Overheat (rH)
bit 5 Reserved
bit 6 Motor Overheat 2 (PTC input) (oH4)
bit 7 to bit F Reserved

YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual 387

MEMOBUS/Modbus
Communications

&)



C.10 MEMOBUS/Modbus Data Table

Register No. Contents
Alarm Contents1
bit 0 to bit 1 Reserved
bit 2 Run Command Input Error (EF)
bit 3 Drive Baseblock (bb)
bit 4 Overtorque Detection 1 (0L3)
bit 5 Heatsink Overheat (oH)
bit 6 Overvoltage (ov)
bit 7 Undervoltage (Uv)
002AH bit 8 Cooling Fan Error (FAN)
bit 9 MEMOBUS/Modbus Communication Error (CE)
bit A Option Communication Error (bUS)
bit B Undertorque Detection 1/2 (UL3/UL4)
bit C Motor Overheat (oH3)
bit D PID Feedback Loss (FbL, FbH)
bit E Reserved
bit F Serial Communication Transmission Error (CALL)
Input Terminal Status
bit 0 Terminal S1 Closed
bit 1 Terminal S2 Closed
bit 2 Terminal S3 Closed
002BH bit 3 Terminal S4 Closed
bit 4 Terminal S5 Closed
bit 5 Terminal S6 Closed
bit 6 Terminal S7 Closed
bit 7 to bit F Reserved
Drive Status 2
bit 0 During Run
bit 1 Zero Speed
bit 2 Speed Agree
bit 3 User Speed Agree
bit 4 Frequency Detection 1
bit 5 Frequency Detection 2
bit 6 Drive Ready
002CH bit 7 During Undervoltage
bit 8 During Baseblock
bit 9 Frequency Reference from Operator Keypad
bit A Run Command from Operator Keypad
bit B Over/Undertorque 1, 2
bit C Frequency Reference Loss
bit D During Fault Restart
bit E Fault
bit F Communication Timeout
Output Terminal Status
bit 0 Multi-Function Contact Output (terminal MA/MB-MC)
002DH bit 1 Multi-Function Photocoupler Output 1 (terminal P1 - PC)
bit 2 Multi-Function Photocoupler Output 2 (terminal P2 - PC)
bit 3 to bit F Reserved
002EH Reserved
002FH Frequency Reference Bias (from Up/Down 2 Function), 0.1% units
0030H Reserved
0031H DC Bus Voltage, 1 Vdc units
0032H Torque Monitor, 1% units
0033H Reserved
0034H Product Code 1 [ASCII], Product Type (VO for V1000)
0035H Product Code 2 [ASCII], Region Code
0036H to 0037H  |Reserved
0038H PID Feedback, 0.1% units, unsigned, 100% / max. output frequency
0039H PID Input, 0.1% units, signed, 100% / max. output frequency
003AH PID Output, 0.1% units, signed, 100% / max. output frequency
003B to 003CH  |Reserved
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Communications Error Contents <3
bit 0 CRC Error
bit 1 Data Length Error
bit 2 Reserved
003DH bit 3 Parity Error
bit 4 Overrun Error
bit 5 Framing Error
bit 6 Timeout
bit 7 to bit F Reserved
003EH Output Frequency /min <4>.
003FH 0.01% units
0040H to 004AH |Used for various monitors U1-O0. Refer to U: Monitors on page 348 for parameter details.
Drive status (U1-12)
bit 0 During Run
bit 1 During Zero Speed
bit 2 During Reverse Run
bit 3 During Fault Reset Signal Input
bit 4 During Speed Agree
bit 5 Drive Ready
004BH bit 6 Alarm
bit 7 Fault
bit 8 During Operation Error (oPEOIC]
bit 9 During Momentary Power Loss
bit A Motor 2 selected
bit B Reserved
bit E ComRef status, NetRef status
bit F ComCctrl status, NetCtrl status
004CH to 007E  |Used for various monitors U1-00, U4-00, US-0O0 and U6-00. Refer to U: Monitors on page 348 for parameter details.
007FH Alarm Code, Refer to Alarm Register Contents on page 393 for alarm codes.
0080H to 0097H Used for monitors U2-0000, U3-0000. Refer to U: Monitors on page 348 for parameter details and Refer to Fault Trace
Contents on page 393 for register value descriptions.
0098H High Word of Accumulated Operation Time Monitor (U4-01)
0099H Low Word of Accumulated Operation Time Monitor (U4-01)
009AH High Word of Cooling Fan Operation Time Monitor (U4-03) <>
009BH Low Word of Cooling Fan Operation Time Monitor (U4-03) <%~
00ABH Drive Rated Current <%~
00ACH Motor Speed (Open Loop  [r/min units <4
00ADH Vector only) 0.01% units
A 8 o o cardypenmber, Example: e
00BSH Frequency Reference After |r/min units ~#>
00B6H Soft-starter 0.01% units
00B7H Frequency Reference t/min
00B8H 0.01% units
00BFH oPE Error Number
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Fault contents 3

bit 0 Reserved
bit 1 Undervoltage (Uv1)
bit 2 Control Power Supply Undervoltage (Uv2)
bit 3 Soft Charge Circuit Fault (Uv3)
bit 4 Reserved
bit 5 Ground Fault (GF)
bit 6 Overcurrent (0C)
00COH bit 7 Overvoltage (ov)
bit 8 Heatsink Overheat (oH)
bit 9 Heatsink Overheat (oH1)
bit A Motor Overload (oL1)
bit B Drive Overload (oL2)
bit C Overtorque Detection 1 (0L3)
bit D Overtorque Detection 2 (oL4)
bit E Dynamic Braking Transistor Fault (rr)
bit F Braking Resistor Overheat (rH)
Fault contents 4
bit 0 External Fault at input terminal S3 (EF3)
bit 1 External Fault at input terminal S4 (EF4)
bit 2 External Fault at input terminal S5 (EF5)
bit 3 External Fault at input terminal S6 (EF6)
bit 4 External Fault at input terminal S7 (EF7)
bit 5 Overspeed (0S)
00C1H bit 6 Excessive Speed Deviation (dEv)
bit 7 PG Disconnected (PGo)
bit 8 Input Phase Loss (PF)
bit 9 Output Phase Loss (LF)
bit A Motor Overheat (PTC input) (oH3)
bit B Digital Operator Connection Fault (oPr)
bit C EEPROM Write Error (Err)
bit D Motor Overheat Fault (PTC input) (oH4)
Fault contents 5
bit 0 MEMOBUS/Modbus Communication Error (CE)
bit 1 Option Communication Error (bUS)
bit 4 Control Fault (CF)
bit 5 Reserved
00C2H bit 6 Option External Fault (EF0)
bit 7 PID Feedback Loss (FbL)
bit 8 Undertorque Detection 1 (UL3)
bit 9 Undertorque Detection 2 (UL4)
bit A High Slip Braking Overload (oL7)
bit F Hardware fault (includes oFx)
Fault contents 6
bit 0 to 4 Reserved
bit 5 Output Current Imbalance (LF2)
bit 6 Pullout Detection (Sto)
00C3H bit 7 PG Disconnected (PGo)
bit 8 Reserved
bit A Too many speed search restarts (SEr)
bitBto F Reserved
Fault contents 7
bit 0 PID Feedback Loss (FbH)
bit 1 External Fault 1, input terminal S1 (EF1)
bit 2 External Fault 2, input terminal S2 (EF2)
00CAH bit 3 Mechanical Weakening Detection 1 (oL5)
bit 4 Mechanical Weakening Detection 2 (UL5)
bit 5 Current Offset Fault (CoF)
bit 6 Reserved
bit 7 Reserved
bit 8 DriveWorksEZ fault (AWFL)
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Alarm contents 2

bit 0 Undervoltage (Uv)
bit 1 Overvoltage (ov)
bit 2 Heatsink Overheat (oH)
bit 3 Drive Overheat (0H2)
bit 4 Overtorque 1 (0L3)
bit 5 Overtorque 2 (0L4)
bit 6 Run Commands Input Error (EF)
00C8H b%t 7 Drive Baseblock (bb) .
bit 8 External Fault 3, input terminal S3 (EF3)
bit 9 External Fault 4, input terminal S4 (EF4)
bit A External Fault 5, input terminal S5 (EF5)
bit B External Fault 6, input terminal S6 (EF6)
bit C External Fault 7, input terminal S7 (EF7)
bit D Reserved
bit E Cooling Fan Error (FAN)
bit F Overspeed (0S)
Alarm contents 3
bit 0 Excessive Speed Deviation (dEv)
bit 1 PG Disconnected (PGo)
bit 2 Digital Operator Connection Fault (oPr)
bit 3 MEMOBUS/Modbus Communication Error (CE)
bit 4 Option Communication Error (bUS)
bit 5 Serial Communication Transmission Error (CALL)
bit 6 Motor Overload (oL1)
00C9H bit 7 Drive Overload (oL2)
bit 8 Reserved
bit 9 Option Card External fault (EF0)
bit A Motor 2 Switch command input during run (rUn)
bit B Reserved
bit C Serial Communication Transmission Error (CALL)
bit D Undertorque Detection 1 (UL3)
bit E Undertorque Detection 2 (UL4)
bit F MEMOBUS/Modbus Test Mode Fault (SE)
Alarm contents 4
bit 0 Reserved
bit 1 Motor Overheat 1 (PTC Input) (oH3)
bit2to 5 Reserved
00CAH bit 6 PID Feedback Loss (FbL)
bit 7 PID Feedback Loss (FbH)
bit 9 Drive Disabled (dnE)
bit A PG Disconnected (PGo)
bit Bto F Reserved
Alarm contents 5
bit 0 to 2 Reserved
bit 3 High Current Alarm (HCA)
bit 7 Reserved
bit 8 External Fault 1 (input terminal S1) (EF1)
00CBH bit 9 External Fault 2 (input terminal S2) (EF2)
bit A Safe Disable Input (HbbF)
bit B Safe Disable Input (Hbb)
bit C Mechanical Weakening Detection 1 (oL5)
bit D Mechanical Weakening Detection 2 (UL5)
bit Eto F Reserved
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CPF Contents 1

bit 0 to 1 Reserved
bit 2 A/D Conversion Error (CPF02)
bit 3 PWM Data Fault (CPF03)
bit4 to 5 Reserved
bit 6 Drive specification mismatch during Terminal Board or Control Board replacement (CPF06)
00DOH bit 7 Terminal Board Communications Fault (CPF07)
bit 8 EEPROM Serial Communications Fault (CPF08)
bit 9 to A Reserved
bit B RAM Fault (CPF11)
bit C FLASH Memory Fault (CPF12)
bit D Watchdog Circuit Exception (CPF13)
bit E Control Circuit Fault (CPF14)
bit F Reserved
CPF Contents 2
bit 0 Clock Fault (CPF16)
bit 1 Timing Fault (CPF17)
bit 2 Control Circuit Fault (CPF18)
bit 3 Control Circuit Fault (CPF19)
00D1H bit 4 Hardware fault at power up (CPF20)
bit 5 Hardware fault at communication start up (CPF21)
bit 6 A/D Conversion Fault (CPF22)
bit 7 PWM Feedback Fault (CPF23)
bit 8 Drive capacity signal fault (CPF24)
bit 9 to F Reserved
Option Card Fault Contents
bit 0 Option Compatibility Error (0FA00)
00DSH bit 1 Option not properly connected (0FA01)
bit 3 Option Self-diagnostics Error (0FA03)
bit 4 Option Flash Write Mode Error (0FA04)
bit5to F Reserved
00FBH Output current, <%~
<1> Units are determined by parameter 01-03.
<2> 0.01 A units for drives set to 11 kW in Heavy or Normal Duty and 0.1 A units for drives set to 15 kW and above.
<3> The contents of a communication error are saved until the fault is reset.
<4> Depending on the motor used the correct motor pole number must be set to parameter E2-04, E4-04 or E5-05.
<5> For drive software version 1011 and later.

€ Broadcast Messages

Data can be written from the master to all slave devices at the same time.

The slave address in a broadcast command message must be set to 00H. All slaves will receive the message, but will not

respond.
Register No. Contents
Digital Input Command
bit 0 Forward Run (0: Stop 1: Run)
bit 1 Direction Command (0: Forward, 1: Reverse)
bit 2, 3 Reserved
bit 4 External Fault (set by H1-01)
0001H bit 5 Fault Reset (set by H1-02)
bit 6 to B Reserved
bit C Multi-Function Digital Input S5
bit D Multi-Function Digital Input S6
bit E Multi-Function Digital Input S7
bit F Reserved
0002H Frequency Reference 30000/100%
392 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual




C.10 MEMOBUS/Modbus Data Table

@ Fault Trace Contents
The table below shows the fault codes that can be read out by MEMOBUS/Modbus commands from the U2-000 monitor

parameters.
Table C.4 Fault Trace / History Register Contents
Fault Code Fault Name Fault Code Fault Name
0001H Undervoltage (Uvl) 002BH High Slip Braking Overload (oL7)
0002H Control Power Supply Undervoltage (Uv2) 0030H Hardware Fault (including oFx)
0004H Soft Charge Circuit Fault (Uv3) 0036H Output Current Imbalance (LF2)
0006H Ground Fault (GF) 0037H Pullout Detection (Sto)
0007H Overcurrent (0C) 0038H PG Disconnected (PGo)
0008H Overvoltage (ov) 003BH Too many speed search restarts (SEr)
0009H Heatsink Overheat (oH) 0041H PID Feedback Loss (FbH)
000AH Heatsink Overheat (oH1) 0042H External Fault 1, input terminal S1 (EF1)
000BH Motor Overload (oL1) 0043H External Fault 2, input terminal S2 (EF2)
000CH Drive Overload (oL2) 0044H Mechanical Weakening Detection 1 (oL5)
000DH Overtorque Detection 1 (0L3) 0045H Mechanical Weakening Detection 2 (UL5)
000EH Overtorque Detection 2 (0L4) 0046H Current Offset Fault (CoF)
000FH Dynamic Braking Transistor (rr) 0049H DriveWorksEZ Fault (dAWFL)
0010H Braking Resistor Overheat (rH) 0083H A/D Conversion Error (CPF02)
0011H External Fault at input terminal S3 (EF3) 0084H PWM Data Fault (CPF03)
0012H  |External Fault at input terminal S4 (EF4) 0087H ]8gﬁ‘;gfggﬂfﬁi‘;ﬁaﬁfnﬂf‘lic(hc%‘g(‘)% Terminal Board or
0013H External Fault at input terminal S5 (EF5) 0088H Terminal Board Communication Fault (CPF07)
0014H External Fault at input terminal S6 (EF6) 0089H EEPROM Serial Communication Fault (CPF08)
0015H External Fault at input terminal S7 (EF7) 008CH RAM fault (CPF11)
0018H Overspeed (0S) 008DH Flash memory circuit exception (CPF12)
0019H Excessive Speed Deviation (dEv) 008EH Watchdog circuit exception (CPF13)
001AH PG Disconnect (PGo) 008FH Control Circuit Fault (CPF14)
001BH Input Phase Loss (PF) 0091H Clock Fault (CPF16)
001CH Output Phase Loss (LF) 0092H Timing Fault (CPF17)
001DH Motor Overheat (PTC input) (oH3) 0093H Control Circuit Fault (CPF18)
001EH Digital Operator Connection (oPr) 0094H Control Circuit Fault (CPF19)
001FH EEPROM Write Error (Err) 0095H Hardware fault at power up (CPF20)
0020H Motor Overheat (PTC input) (oH4) 0096H Hardware fault at communication start up (CPF21)
0021H MEMOBUS/Modbus Communication Error (CE) 0097H A/D Conversion Fault (CPF22)
0022H Option Communication Error (bUS) 0098H PWM Feedback Fault (CPF23)
0025H Control fault (CF) 0099H Drive capacity signal fault (CPF24)
0027H PROFIBUS-DP Option External Fault (EF0) 0101H Option compatibility error (0FA00)
0028H PID Feedback Loss (FbL) 0102H Option not properly connected (0FAO1)
0029H Undertorque Detection 1 (UL3) 0104H Option Self-diagnostics Error (0FA03)
002AH Undertorque Detection 2 (UL4) 0105H Option Flash Write Mode Error (0FA04)

€ Alarm Register Contents

The table below shows the alarm codes that can be read out from MEMOBUS/Modbus register 007FH.
Table C.5 Alarm Register 007FH Contents

Alarm Code Fault Name Alarm Code Fault Name
0001H Undervoltage (Uv) 0017H Motor Overload (oL1)
0002H Overvoltage (ov) 0018H Drive Overload (oL2)
0003H Heatsink Overheat (oH) 001AH Option Card External Fault (EF0)
0004H Drive Overheat (0H2) 001BH Motor Switch command input during run (rUn)
0005H Overtorque 1 (oL3) 001DH Serial Communication Transmission Error (CALL)
0006H Overtorque 2 (oL4) 001EH Undertorque Detection 1 (UL3)
0007H Run commands input error (EF) 001FH Undertorque Detection 2 (UL4)
0008H Drive Baseblock (bb) 0020H MEMOBUS/Modbus Test Mode Fault (SE)
0009H External Fault 3, input terminal S3 (EF3) 0022H Motor Overheat (0H3)
000AH External Fault 4, input terminal S4 (EF4) 0027H PID Feedback Loss (FbL)
000BH External Fault 5, input terminal S5 (EF5) 0028H PID Feedback Loss (FbH)
000CH External Fault 6, input terminal S6 (EF6) 002AH Drive Disabled (dnE)
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Alarm Code Fault Name Alarm Code Fault Name
000DH External Fault 7, input terminal S7 (EF7) 002BH PG Disconnected (PGo)
000FH Cooling Fan Error (FAN) 0034H High Current Alarm (HCA)
0010H Overspeed (0S) 0039H External Fault (input terminal S1) (EF1)
0011H Excessive Speed Deviation (dEv) 003AH External Fault (input terminal S2) (EF2)
0012H PG Disconnected (PGo) 003BH Safe Disable Input (HbbF)
0013H Digital operator connection fault (oPr) 003CH Safe Disable Input (Hbb)
0014H MEMOBUS/Modbus Communication Error (CE) 003DH Mechanical Weakening Detection 1 (oL5)
0015H Option Communication Error (bUS) 003EH Mechanical Weakening Detection 2 (UL5)
0016H Serial Communication Transmission Error (CALL) 0049H DriveWorksEZ Alarm (AWAL)
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C.11 Enter Command

When writing parameters to the drive from the PLC using MEMOBUS/Modbus communication it depends on the setting of
parameter H5-11 if an Enter command must be used to enable these parameters or not. This sections explains Enter commands.

€ Enter Command Types

The drive supports two types of Enter commands as shown in the table below. An Enter command is enabled by writing 0 to
register number 0900H or 0910H. These registers can be written to only. An error will occur if the user attempts to read from
these registers.

Table C.6 Enter Command Types

Register No. Description
0900H Writes data into the EEPROM (non-volatile memory) of the drive and enables the data in RAM at the same time. Parameter
changes remain even if the power supply is cycled.
0910H Writes data in the RAM only. Parameter changes are lost when the drive is shut off.

Note: Because the EEPROM can be written to a maximum of 100,000 times, refrain from writing to the EEPROM too often. The Enter command
registers are write-only. Consequently, if these registers are read, then the register address will be invalid (Error code: 02H). An Enter command
is not required if reference or broadcast data are sent to the drive.

€ Enter Command Settings when Upgrading the Drive

When replacing earlier Yaskawa drive models with V1000 and keeping the MEMOBUS/Modbus communications settings,
parameter H5-11 needs to be set in accordance with how the Enter command functions in the older drive. H5-11 determines
if an Enter command is needed or not in order to activate parameter changes in the drive.

* If upgrading from a G7 or F7 series drive to V1000, set parameter H5-11 to 0.
* If upgrading from a V7 series drive to V1000, set parameter H5-11 to 1.

B H5-11 and the Enter Command

H5-11 Settings H5-11=0 H5-11=1
Drive being replaced G7,F7 \
How parameter settings are enabled| When the Enter command is received from the master. |As soon as the value is changed.
Upper/lower limit check is performed taking the settings |The upper/lower limit of the changed parameter is checked
of related parameters into account. only.
Not affected. The settings of related parameters remain |The default settings of related parameters are changed
unchanged. They must be changed manually if needed. |automatically.
Error handling when setting Data is accepted even if one setting is invalid. The invalid|Error occurs if only one setting is invalid. All data sent are
multiple parameters setting will be discarded. No error message occurs. discarded.

Upper/lower limit check

Default value of related parameters
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C.12 Communication Errors

4 MEMOBUS/Modbus Error Codes
A list of MEMOBUS/Modbus errors appears below.

When an error occurs, remove whatever caused the error and restart communications.

Error Name
Cause

Error Code

Function Code Error

+ Attempted to set a function code from a PLC other than 03H, 08H, and 10H.

Register Number Error

02H * A register number specified in the command message does not exist.

» Attempted to send a broadcast message using other register numbers than 0001H or 0002H.
Bit Count Error

03H * Read data or write data is greater than 16 bits. Invalid command message quantity.

* In a write message, the “Number of Data Items” contained within the message does not equal twice the amount of data words
(i.e., the total of Data 1+ Data 2, etc.).

Data Setting Error

01H

21H + Control data or parameter write data is outside the allowable setting range.
» Attempted to write a contradictory parameter setting.
Write Mode Error
22H + Attempted to write while the drive was operating to a parameter that cannot be written to during run.

* During an EEPROM data error (CPF06), the master attempted to write to a parameter other than A1-00 to -05, E1-03, or 02-04.
+ Attempted to write to read-only data.

DC Bus Undervoltage Write Error

23H * Attempted to write from the master during an undervoltage fault (Uv1).
+ Attempted to execute and Enter command during Uvl1.

Write Error During Parameter Process
» Master attempted writing to the drive while the drive was processing parameter data.

24H

@ Slave Not Responding

In the following situations, the slave drive will ignore the command message sent from the master, and not send a response
message:

* When a communications error (overrun, framing, parity or CRC-16) is detected in the command message.

* When the slave address in the command message and the slave address in the drive do not match (remember to set the slave
address for the drive using H5-01).

* When the gap between two blocks (8 bit) of a message exceeds 24 bits.

* When the command message data length is invalid.

Note: If the slave address specified in the command message is 00H, all slaves execute the write function, but do not return response messages to
the master.

396 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual



C.13 Self-Diagnostics

C.13 Self-Diagnostics

The drive has a built-in self-diagnosing function of the serial communication interface circuits. To perform the self-diagnosis
function, use the following procedure.

DANGER! Electrical Shock Hazard. Do not connect or disconnect wiring while the 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
one minute after all indicators are OFF and measure the DC bus voltage level to confirm safe level.

1. Turn on the power to the drive.

2. Note the present terminal S6 function selection setting (H1-06) and set it for the communications test mode (H1-06
= 67).

3. Turn off the power to the drive.

4. With the power off, wire the drive as shown in the following figure:

[ o] ) o o ] ) o ]

QoD D
s1]s2[s3]s4]ss5]s6[s7]Hc]sc] ][RP

=] =1=]p=][=]

Figure C.9 Terminal Connections for Communication Self-Diagnostics

5. Check and note the setting of DIP switch S3. Set it to NPN if it is in the PNP position.

6. Turn the power to the drive back on.
7. During normal operation, the drive will display PASS. This indicates that the communications test mode is operating

normally.

When a fault occurs, the drive will display “CE” on the keypad display.

8. Turn off the power supply.
9. Remove the wire jumpers from terminal R+, R-, S+, S- and, S6-SC and set back DIP switch S3 to its original position.

Set terminal S6 to its original function.
10. Return to normal operation.
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Appendix: D

Standards Compliance

This appendix explains the guidelines and criteria for maintaining CE and UL standards.

D.1 SECTION SAFETY ...t ssss s ssss s sanss e e 400
D.2 EUROPEAN STANDARDS..........ooociimmerrrrrrissssss s sssssss s 402
D.3 UL STANDARDS.......c ottt 407
D.4 SAFE DISABLE INPUT PRECAUTIONS.........rrirrrr s 411
D.5 USER SETTING TABLE..........ccoitiriinernn s s e 412
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D.1 Section Safety

A DANGER
Electrical Shock Hazard

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

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.

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

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

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

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

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

Fire Hazard
Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.
Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.
Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.
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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:

B Area of Use

Do not use drives in areas with pollution higher than severity 2 and overvoltage category 3 in accordance with IEC664.

B Installing Fuses on the Input Side
Always install input fuses. Select fuses according to Table D.1.

Table D.1 Recommended Input Fuse Selection

Drive Model CIMR-VO | Fuse Type | Fuse | Fuse Ampere Rating
200 V Class Single-Phase Drives
BA0001 TRS5R 5
BA0002 TRS10R 10
BA0003 Time Delay Class RKS Fuses TRS20R 20
BA0006 600 Vac, 200 kAIR TRS35R 35
BA0010 TRS50R 50
BA0012 TRS60R 60
Non-Time Delay Class T
BA0018 Fuses A6T80 80

600 Vac, 200 kAIR

200 V Class Three-Phase Drives

2A0001 TRS5R 5
2A0002 TRS5R 5
2A0004 TRS10R 10

Time Delay Class RKS Fuses

2A0006 600 Vac, 200 KAIR TRS15R 15
2A0010 TRS25R 25
2A0012 TRS35R 35
2A0020 TRS60R 60
2A0030 ) A6T70 70
2A0040 Non-TlmeFDelay Class T A6T100 100
2A0056 600 Vac, 200 KAIR A6T150 150
2A0069 A6T200 200
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Drive Model CIMR-vO | Fuse Type | Fuse Fuse Ampere Rating
400 V Class Three-Phase Drives

4A0001 TRS2.5R 2.5
4A0002 TRS5R 5

4A0004 Time Delav Class RK5 F TRSI0R 10
4A0005 e {‘};C SOKATR TRS20R 20
4A0007 TRS20R 20
4A0009 TRS20R 20
4A0011 TRS30R 30
4A0018 A6T50 50
4A0023 Non-Time Delay Class T A6T60 60
4A0031 600 Vae, 200 KAIR A6T70 70
4A0038 A6T80 80

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.

4 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. Refer to EMC Filters on page 405
for EMC filter selection.

Installation Method
Verify the following installation conditions to ensure that other devices and machinery used in combination with this drive
also comply with EMC guidelines.

1. Install an EMC noise filter to the input side specified by Yaskawa for compliance with European standards.
2. Place the drive and EMC noise filter in the same enclosure.

3. Use braided shield cable for the drive and motor wiring or run the wiring through a metal conduit.

4. Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.

A — Drive D — Metal conduit
B - 20 m max cable length between drive and motor E - Ground wire should be as short as 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.
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A - Braided shield cable C - Cable clamp (conductive)
B - Metal panel

Figure D.3 Ground Area

Three-Phase 200 V / 400 V Class

E
= D
/
[ G, = o
H &= F
I
(&)=
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 paint or sealant) | — Max. distance between drive and 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

moow>»
|

Ground the cable shield

Enclosure panel
Metal plate

Grounding surface (remove any paint or sealant) | —

Drive

B 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.
Note:

]
BIE
N L1
4l
H —‘ RILYSILATL3 UT1]VIT2[WT3} \
/ ;
' (N
H

F — Motor cable (braided shield cable, max. 20 m)

G - Motor

H - Cable clamp
Wiring distance as short as possible

J — EMC noise filter
Figure D.5 EMC Filter and Drive Installation for CE Compliance (Single-Phase 200 V Class)

stop category 0, use only filters manufactured by Schaffner as listed below.

Table D.2 EN 61800-3 Category C1 Filters

Ifthe Safe Disable function of the drive is part of the safety concept of a machine or installation and used for a safe stop according to EN60204-1,

Filter Data (Manufacturer: Schaffner)
Drive . . . Drive Filter
Rated Weight Dimensions 2 k
pLisuis Type Current (A)  (Ib) [W x L x H] (in) YxX Mounting Mounting
200 V Single-Phase Units
BA0001 FS23638-10-07 10 0.97 28x6.7x1.8 2.0x6.1 M4 M5
BA0002 FS23638-10-07 10 0.97 28x6.7x1.8 2.0x6.1 M4 M5
BA0003 FS23638-10-07 10 0.97 28x6.7x1.8 2.0x6.1 M4 M5
BA0006 FS23638-20-07 20 1.65 44x6.7x2.0 3.6x6.1 M4 M5
BA0010 FS23638-20-07 20 1.65 44x6.7x2.0 3.6x6.1 M4 M5
BA0012 FS23638-30-07 30 242 57x69x2.0 47x6.3 M4 M5
BA0018 FS23638-40-07 40 2.87 6.9x69x2.0 59x6.3 M4 M5
200 V Three-Phase Units
2A0001 FS23637-8-07 7.3 0.88 28x6.7x1.6 2.0x6.1 M4 M5
2A0002 FS23637-8-07 7.3 0.88 28x6.7x1.6 2.0x6.1 M4 M5
2A0004 FS23637-8-07 7.3 0.88 28x6.7x1.6 2.0x6.1 M4 M5
2A0006 FS23637-8-07 7.3 0.88 28x6.7x1.6 20x6.1 M4 M5
2A0010 FS23637-14-07 14 1.28 44x6.7x1.8 3.6x6.1 M4 M5
2A0012 FS23637-14-07 14 1.28 44x6.7x1.8 3.6x6.1 M4 M5
2A0020 FS23637-24-07 24 1.98 57x69x2.0 4.7x6.1 M4 M5
2A0030 FS23637-52-07 52 441 54x12.0x2.2 39x11.4 M5 M5
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Filter Data (Manufacturer: Schaffner)

Drive . . . Drive Filter

Rated Weight Dimensions > h
il Type Current (A) (Ibg) [W x L x H] (in) YxX I\gg:,':x% Mggpetwg
2A0040 FS23637-52-07 52 441 54x12.0x22 39x11.4 M5 M5
2A0056 FS23637-68-07 68 5.73 69x13.4x2.6 51x12.8 M5 M6
2A0069 FS23637-80-07 80 6.83 83x155%x2.6 6.6 x 14.9 M6 M8
400 V Three-Phase Units

4A0001 FS23639-5-07 5 1.10 44x67x1.8 3.6x6.1 M4 M5
4A0002 FS23639-5-07 5 1.10 44x67x1.8 3.6x6.1 M4 M5
4A0004 FS23639-5-07 5 1.10 44x67x1.8 3.6x6.1 M4 M5
4A0005 FS23639-10-07 10 1.54 44x6.7x1.8 3.6x6.1 M4 M5
4A0007 FS23639-10-07 10 1.54 44x6.7x1.8 3.6x6.1 M4 M5
4A0009 FS23639-10-07 10 1.54 44x6.7x1.8 3.6x6.1 M4 M5
4A0011 FS23639-15-07 15 1.98 57x6.9x2.0 4.7x6.3 M4 M5
4A0018 FS23639-30-07 30 4.0 54x12.0x2.2 39x11.4 M5 M5
4A0023 FS23639-30-07 30 4.0 54x12.0x2.2 39x11.4 M5 M5
4A0031 FS23639-50-07 50 6.0 69x13.4x26 51x12.8 M5 M6
4A0038 FS23639-50-07 50 6.0 69x13.4x2.6 51x12.8 M5 M6

Note: EMC filters for models CIMR-VO2A0030 through 0069 are in compliance with IEC61800-3, Category 2. All other models comply with

Category 1.

i

{17 &

LINE

LOAD

Figure D.6 EMC Filter Dimensions

Bl DC Reactors for EN 61000-3-2 Compliance

Table D.3 DC Reactors for Harmonics Reduction

Drive Model DC Reactor
CIMR-vO Model | Rating
200V Three-Phase Units
2A0004 54 A
2A0006 UZDA-B 8 mH
400 V Three-Phase Units
4A0002 32 A
4A0004 UZDA-B 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.

CUS

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:

H 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? (AWG) Screws Model Numbers N m (Ib to in.)

M3.5 R1.25-3.5 0.8t0 1.0 (7.1 to 8.9)

0.75 (18) M4 R1.25-4 1.2 t0 1.5 (10.6 to 13.3)
M3.5 R1.25-3.5 0.8to0 1.0 (7.1 to 8.9)

1.25(16) M4 R1.25-4 1.2 to 1.5 (10.6 to 13.3)
M3.5 R2-3.5 0.8t0 1.0 (7.1 to 8.9)

2(14) M4 R2-4 1.2t0 1.5 (10.6 to 13.3)

M5 R2-5 2.0102.5(17.7 to 22.1)

M6 R2-6 4.0t0 5.0 (35.4t0 44.3)

M4 R5.5-4 1.2 to 1.5 (10.6 to 13.3)

M5 R5.5-5 2.0102.5(17.7 t0 22.1)

3:3/5.5 (12/10) M6 R5.5-6 4.0t0 5.0 (35.4 to 44.3)

M8 R5.5-8 9.0to 11.0 (79.7 to 97.4)

M4 8-4 1.2t0 1.5 (10.6 to 13.3)

8 (8) M5 R8-5 2.0t0 2.5 (17.7 to 22.1)

M6 R8-6 4.0t0 5.0 (35.4 to 44.3)

M8 R8-8 9.0to 11.0 (79.7 to 97.4)

M4 14-4 <I> 1.2to 1.5 (10.6 to 13.3)

14.6) M5 R14-5 2.0102.5(17.7 to 22.1)

M6 R14-6 4.010 5.0 (35.4 to 44.3)

MS R14-8 9.0to 11.0 (79.7 to 97.4)

2 4) M6 R22-6 4.0 to 5.0 (35.4 to 44.3)

M8 R22-8 9.0to 11.0 (79.7 to 97.4)

30/38 (3/2) MS R38-8 9.0 to 11.0 (79.7 to 97.4)

<1> Use the specified crimp terminals (Model 14-NK4) when using CIMR-V2A0030, VEI2A0040, and VO4A0023 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.
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Table D.5 Recommended Input Fuse Selection

Drive Model CIMR-vO | Fuse Type | Fuse | Fuse Ampere Rating
200 V Class Single-Phase Drives
BA0001 TRS5R 5
BA0002 TRS10R 10
BA0003 Time Delay Class RKS5 Fuses TRS20R 20
BA0006 600 Vac, 200 kAIR TRS35R 35
BA0010 TRS50R 50
BA0012 TRS60R 60
BA0018 Non g(‘)‘(‘)‘ev]zg}azyoglﬁjjlguses A6T100 100
200 V Class Three-Phase Drives
2A0001 TRS5R 5
2A0002 TRS5R 5
2A0004 Time Delav Class RKS F TRS10R 10
2A0006 e 50 {‘,{m OORATR TRSI5R 15
2A0010 TRS25R 25
2A0012 TRS35R 35
2A0020 TRS60R 60
2A0030 A6TI110 110
2A0040 Non-Time Delay Class J Fuses A6T150 150
2A0056 600 Vac, 200 KAIR A6T200 200
2A0069 A6T225 225
400 V Class Three-Phase Drives
4A0001 TRS2.5R 2.5
4A0002 TRS5R 5
4A0004 Time Delav Class RKS F TRS10R 10
4A0005 e 50 {‘,{m OORATR TRS20R 20
4A0007 TRS20R 20
4A0009 TRS20R 20
4A0011 TRS30R 30
4A0018 A6T60 60
4A0023 Non-Time Delay Class J Fuses A6T70 70
4A0031 600 Vac, 200 KAIR A6T110 110
4A0038 A6T125 125

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
Multi-function photocoupler output P1, P2, PC Require class 2 power supply
Multi-function digital inputs S1, 82, S3, S4, S5, S6, S7, SC Use the internal power supply of the drive. Use class 2 for

external power supply.

Use the internal power supply of the drive. Use class 2 for,
external power supply.

RP Use the internal LVLC power supply of the drive. Use class
2 for external power supply.

Use the internal LVLC power supply of the drive. Use class
2 for external power supply.

Multi-function analog inputs Al, A2, AC

Pulse train input

Pulse train output MP

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.
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* 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.

B E2-01 Motor Rated Current
Setting Range: Model Dependent
Default Setting: 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) (default setting)
2 Standard Blower Cooled (10:1 motor)
3 Vector Motor (1000:1 motor)
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 = “1”, “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 oL 1 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
oL 1 function derates the motor when it is running below base speed.

Setting L.1-01 = 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 L.1-01 = 4 selects protection for a PM motor.

B L1-02 Motor Overload Protection Time
Setting Range: 0.1 to 5.0 Minutes
Factory Default: 1.0 Minutes

The L1-02 parameter sets the allowed operation time before the oL1 fault occurs when the drive is running at 60 Hz and 150%
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.

a Standards Compliance
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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 according to 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 terminal H1 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. “Hbb” is shown on 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 that is installed at shipment must be
removed entirely.

Connect the drive to an EN954-1, Safety Category 3 interrupting device so that in case of a Safe Disable request the connection
between the terminals HC and H1 is opened.

Power Supply

Drive

EN954-1 Safety
Cat, 3 Device

¥

HC Controller

14 L

|
BN

M

Figure D.9 Safe Disable Wiring Example

B Installation Precautions

* To ensure the Safe Disable function appropriately fulfills the safety requirements of the application, a thorough risk
assessment for the safety system must be carried out.

* The drive must be installed in an enclosure with a protection degree of at least IP54 in order to maintain EN954-1, safety

category 3 compliance.

If the safety device and the drive are installed in separate cabinets, install the Safe Disable wires in a manner preventing

short circuits.

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 power supply of the drive must be switched off.

Consider the following when using PM motors: When the Safe Disable function is active, a failure in two of the drive power

devices can occur and current will continue to flow through the motor winding. This failure will not produce torque in an

induction motor, however, when occurring in a PM motor, torque will be produced and cause an alignment of the rotor

magnets, which may cause the rotor to turn up to 180 degrees electrically. Ensure that this possible failure mode is not safety-

critical for the application.

* The wiring distance for the Safe Disable inputs should not exceed 30 m.

* The time from opening the Safe Disable input until the drive output is switched off is less than 1 ms.

* When utilizing the Safe Disable function use the recommended EMC filters manufactured by Schaftner only.
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D.5 User Setting Table
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Control)

User User
No. Name Setting No. Name Setting
Al1-01  |Access Level Selection b5-14  |PID Feedback Loss Detection Time
A1-02  |Control Method Selection b5-15 PID Sleep Function Start Level
A1-03 |Initialize Parameters b5-16 PID Sleep Delay Time
A1-04  |Password 1 b5-17  |PID Accel/Decel Time
A1-05  |Password 2 b5-18  [PID Setpoint Selection
A1-06 |Application Preset b5-19  |PID Setpoint Value
A1-07  |[DriveWorksEZ Function Selection b5-20  |PID Setpoint Scaling
A/i—zog 2to User Parameters, 1 to 32 b5-34  |PID Output 'Lo_wer Limit
- b5-35  |PID Input Limit
A2-33  |User Parameter Automatic Selection b5-36  |PID Feedback High Detection Level
bl-01 _ [Frequency Reference Selectlon 1 b5-37  |PID Feedback High Level Detection Time
b1-02  [Run Cpmmand Selectlor'l 1 b5-38  [PID Setpoint / User Display
b1-03  [Stopping Method Selection b5-39  [PID Setpoint and Display Digits
b1-04  [Reverse Operation Selection b6-01 Dwell Reference at Start
b1-07 Local/Remote Run Se.lection. . b6-02 Dwell Time at Start
b1-08 grl:)n rca?nnrlnnilr?ncli\/lsfézcnon while in b6-03  [Dwell Frequency at Stop
£ £ - b6-04  |Dwell Time at Stop
bl-14  [Phase Order Selection - Selocti
o115 Frequency Reference 2 b8-01 Energy Saving Control Selection
b8-02 Energy Saving Gain
Ei_ig iun Sommang Stoltlrce 2 T b8-03 Energy Saving Control Filter Time Constant
. \n Ommand at Tower Lp b8-04  [Energy Saving Coefficient Value
Eg_g; gg inj ec?on iral;ng ztart Fiequency b8-05 Power Detection Filter Time
- njection Jraxing *urren b8-06 Search Operation Voltage Limit
DC Injection Braking Time/DC Excitation p - £
b2-03 Time at Start C1-01  |Acceleration Time 1
b2-04  |DC Injection Braking Time at Stop Cl-02 D ecelerat}on T¥me 1
b2-08  [Magnetic Flux Compensation Value C1-03 Accelerat%on Tfme 2
b2-12  [Short Circuit Brake Time at Start Cl1-04 DeCelerat%on Tfme 2 .
b2-13 Short Circuit Brake Time at Stop C1-05 |Acceleration Time 3 (Motor 2 Accel Time 1)
b3-01 Speed Search Selection C1-06 |Deceleration Time 3 (Motor 2 Decel Time 1)
b3-02 Speed Search Deactivation Current C1-07  |Acceleration Time 4 (Motor 2 Accel Time 2)
b3-03 Speed Search Deceleration Time C1-08 |Deceleration Time 4 (Motor 2 Decel Time 2)
b3-05 Speed Search Delay Time C1-09 [Fast-Stop Tlm? . -
b3-06  |Output Current 1 during Speed Search CI-10 _|Accel/Decel T%me SetFmg.Umts
b3-10  [Speed Search Detection Compensation Gain Cl-11 _ |Accel/Decel Time SWItChmg Frequency
b3-14  [Bi-Directional Speed Search Selection C2:01 |S-Curve Charactegst}c at Accel Start
b3-17 Speed Search Restart Current Level C2-02  |S-Curve Characteristic at Accel End
b3-18 Speed Search Restart Detection Time C2-03  |S-Curve Characteristic at Decel Start
b3-19  |Number of Speed Search Restarts C2-04  |S-Curve Characteristic at Decel End
b3-24  |Speed Search Method Selection C3-01 Sl%p Compensa‘qon G§1n .
b3-25 Speed Search Retry Interval Time C3-02  |Slip Compensation Primary Delay Time
b4-01  |Timer Function On-Delay Time C3-03 Sl%p Compensat%on Limit . .
b4-02 | Timer Function Off-Delay Time C3-04 ﬁglg’eflggggﬁsam“ Selection during
E?g; IIzID Fur.lctlolnGSe?ttnSlg —— C3-05  |Output Voltage Limit Operation Selection
b5-03 Irfpor‘tllc;t}a Sautlt' ettllng (P) C4-01  |Torque Compensation Gain
b5-04 Integral L¥m?t Settl.ng @ C4-02  |Torque Compensation Primary Delay Time
b5_05 1;1 efgrat. ",TJ cthing C4-03  |Torque Compensation at Forward Start
b5_06 PIE;;“(])EI Ve Ilj,ne, C4-04  |Torque Compensation at Reverse Start
b5_07 PID O;l;letAémltt : C4-05  |Torque Compensation Time Constant
- - S AGJUS mer.l C4-06 |Torque Compensation Primary Delay Time 2
b5-08  [PID Primary Delay Time Constant
1500 PIDO : C5-01 ASR Proportional Gain 1 (for Simple PG V/f
- utput Level Selection Control)
b5-10  |PID Output Gain Setting C5.02  |ASRIntegral Time I (for Simple PG V/f
b5-11 PID Output Reverse Selection Control)
b5-12 PID Feedback Reference Missing Detection C5-03 ASR Proportional Gain 2 (for Simple PG V/f
Selection Control)
b5-13  [PID Feedback Loss Detection Level C5-04 ASR Integral Time 2 (for Simple PG V/f




D.5 User Setting_] Table

No. Name Sgtst?r: g No. Name sgﬁﬁ: g
C5-05  |ASR Limit (for Simple PG V/f Control) E2-02  |Motor Rated Slip
C6-01  |Duty Mode Selection E2-03  |Motor No-Load Current
C6-02  |Carrier Frequency Selection E2-04  |Number of Motor Poles
C6-03  |Carrier Frequency Upper Limit E2-05  |Motor Line-to-Line Resistance
C6-04  |Carrier Frequency Lower Limit E2-06  |Motor Leakage Inductance
C6-05  |Carrier Frequency Proportional Gain E2-07  |Motor Iron-Core Saturation Coefficient 1
d1-01 Frequency Reference 1 E2-08  |Motor Iron-Core Saturation Coefficient 2
d1-02  |Frequency Reference 2 E2-09  |Motor Mechanical Loss
d1-03 Frequency Reference 3 E2-10  |Motor Iron Loss for Torque Compensation
d1-04  |Frequency Reference 4 E2-11 Motor Rated Output
d1-05 Frequency Reference 5 E2-12  |Motor Iron-Core Saturation Coefficient 3
d1-06  |Frequency Reference 6 E3-01 Motor 2 Control Method Selection
d1-07  |Frequency Reference 7 E3-04  |Motor 2 Max Output Frequency
d1-08  |Frequency Reference 8 E3-05 |Motor 2 Max Voltage
d1-09  |Frequency Reference 9 E3-06 |Motor 2 Base Frequency
d1-10  |Frequency Reference 10 E3-07  [Motor 2 Mid Output Frequency
di-11 Frequency Reference 11 E3-08  |Motor 2 Mid Output Frequency Voltage
d1-12  |Frequency Reference 12 E3-09  |Motor 2 Minimum Output Freq
d1-13 Frequency Reference 13 E3-10  |Motor 2 Minimum Output Freq. Voltage
d1-14  |Frequency Reference 14 E3-11 Motor 2 Mid Output Freq. 2
d1-15 Frequency Reference 15 E3-12  |Motor 2 Mid Output Freq. Voltage 2
d1-16  |Frequency Reference 16 E3-13  |Motor 2 Base Voltage
d1-17  |Jog Frequency Reference E4-01 Motor 2 Rated Current
d2-01 Frequency Reference Upper Limit E4-02  |Motor 2 Rated Slip
d2-02  |Frequency Reference Lower Limit E4-03  |Motor 2 Rated No-Load Current
d2-03  |Master Speed Reference Lower Limit E4-04  [Motor 2 Motor Poles
d3-01 Jump Frequency 1 E4-05  |Motor 2 Line-to-Line Resistance
d3-02  |Jump Frequency 2 E4-06  |Motor 2 Leakage Inductance
d3-03 Jump Frequency 3 E4-07 Motor 2 Motor Iron-Core Saturation
d3-04  |Jump Frequency Width Coefficient 1
d4-01  |Frequency Reference Hold Function Selection E4-08 |Motor 2 Motor Iron-Core Saturation
: Coefficient 2
d4-03  |Frequency Reference Bias Step (Up/Down 2) -
E4-09  |Motor 2 Mechanical Loss

44-04 Frequency Reference Accel/Decel (Up/Down 10 M

2) otor 2 Iron Loss
d4-05  |Frequency Reference Bias Operation Mode E4-11  [Motor 2 Rated Capacity : :

Selection (Up/Down 2) E4-12  |Motor 2 Iron-Core Saturation Coefficient 3
d4-06  |Frequency Reference Bias (Up/Down 2) E4-14  |Motor 2 Slip Compensation Gain
44-07 Analog Frequency Reference Fluctuation Limit E4-15  |Torque Compensation Gain - Motor 2

(Up/Down 2) E5-01  |[Motor Code Selection (PM motor)
d4-08 Frequency Reference Bias Upper Limit (Up/ E5-02  [Motor Rated Capacity (PM motor)

Down 2) - — E5-03  |Motor Rated Current (PM motor)
44-09 FDré:glrlleg;:y Reference Bias Lower Limit (Up/ E5-04  [Motor Poles (PM motor)
d4-10  |Up/Down Frequency Reference Limit Selection E5-05 |Motor Arma?ture Resistance (PM motor)
d7-01 Offset Frequency 1 E5-06  |Motor d Ax%s Inductance (PM motor)
d7-02_ |Offset Frequency 2 E5-07  |[Motor q Ax1s. Inductance (PM motor)
d7-03 _ |Offset Frequency 3 E5-09 Mgttgrr)lnductlon Voltage Constant 1 (PM
E1-01 _|Input Voltage Sett}ng Motor Induction Voltage Constant 2 (PM
E1-03  |V/fPattern Selection E5-24 motor)
E1-04  [Max Output Frequency E5.24 |Motor Induction Voltage Parameter 2 (PM
E1-05 |Max Voltage motor)
E1-06 |Base Frequency F1-02  |Operation Selection at PG Open Circuit (PGO)
E1-07  |Mid Output Frequency F1-03 Operation Selection at Overspeed (OS) (for
E1-08  |Mid Output Frequency Voltage Simple PG V/f)
E1-09 [Minimum Output Freq. F1-04 Operation Selection at Deviation (for Simple
E1-10  |Minimum Output Freq. Voltage PG V/f Control)

p q g - -
Fl-11 Mid Output Frequency 2 F1-08 8(\)7$rsgged Detection Level (for Simple PG V/f]
El-12 |Mid Output Frequency Voltage 2 F1-09 Overspeed Detection Delay Time (for Simple
El1-13 Base Voltage - PG V/f Control)
E2-01 Motor Rated Current
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Time

No. Name Sléltst?r: g No. Name sleJtst?r: g
F1-10 Excessive Speed Deviation Detection Level H1-05 Multi-Function Digital Input Terminal S5
(for Simple PG V/f Control) Function Selection
F1-11 Excessive Speed Deviation Detection Delay HI1-06 Multi-Function Digital Input Terminal S6
Time (for Simple PG V/f Control) Function Selection
Fl-14 PG Open-Circuit Detection Time (for Simple H1-07 Multi-Function Digital Input Terminal S7
PG V/f Control) Function Selection
F6-01 Communications Error Operation Selection H2-01 Terminal MA, MB and MC Function Selection
F6-02  |External Fault from Comm. Option Selection (relay)
F6.03 |External Fault from Comm. Option Operation H2-02 Telrlminal P1 Function Selection (open-
Selection collector)
F6-04 |Trace Sampling Rate H2-03 "cl“glrlmecig)arl)P2 Function Selection (open-
F6-10  |CC-Link Node Address 15-06 [Watt Hour Outout Unit Selecti
F6-11 CC-Link Communications Speed att our LUIput LI Seiection
F6-14 _|BUS Error Auto Reset H3-01 Term%nal Al S1gna¥ Level Se'lectlon
F630  |PROFIBUS-DP Node Address H3-02 Term%nal Al Fur}ctlon $elect10n
F6-31__|PROFIBUS-DP Clear Mode Selection H3-03 Terminal Al Gain Setting
F6-32__|PROFIBUS-DP Map Selections H3-04 |Terminal Al Bias Setting ___
F6-35 CANopen Node ID Selection H3-09 Term¥nal A2 Slgna¥ Level Se.lecuon
F6-36  |CANopen Communication Speed H3-10 Term%nal A2 Ful'lctlon Selectlon
F6-40  |CompoNet Node ID H3-11  |Terminal A2 Gain Setting ‘
F6-41 CompoNet Speed H3-12 ggg:leBnlg Reference (Current) Terminal A2
F6-50 Dev%ceNet MAC Adfires:s H3-13  |Analog Input Filter Time Constant
F6-51 Dev%ceNet Commum'catlon Speed H4-01 Multi-Function Analog Output (Terminal AM
F6-52 DeviceNet PCA Setting Monitor Selection)
F6-53  |DeviceNet PPA Setting H4-02  [Multi-Function Analog Output (Terminal AM
F6-54  |DeviceNet Idle Mode Fault Detection Output Gain)
F6-56  |DeviceNet Speed Scaling H4-03 Multi-Function Analog Output (Terminal AM
F6-57  |DeviceNet Current Scaling Output Bias)
F6-58  |DeviceNet Torque Scaling H5-01 _ |Drive Node Address
F6-59  |DeviceNet Power Scaling H5-02  |Communication Speed Selection
F6-60 |DeviceNet Voltage Scaling H5-03  |Communication Parity Selection
F6-61 DeviceNet Time Scaling H5-04  [Stopping Method After Communication Error
F6-62 DeviceNet Heartbeat Interval H5-05  |Communication Fault Detection Selection
F7-01 Ethernct IP Address 1 H5-06  |Drive Transmit Wait Time
F7-02  |Ethernet IP Address 2 H5-07  |RTS Control Selection
F7-03_|Ethernet IP Address 3 H5-09 _|CE Detection Time
F7-04__|Ethernet IP Address 4 HS-10 [ e oy T MOBUS Modbus
E;:gz :EEEZ: ﬁzzlli ; H5-11  |Communications ENTER Funf:tion Selection
07 Subnot Mask 3 H5-12 RTun C-Omlrn;;dPMfth(;d SellectlonF .
F7-08 Subnet Mask 4 H6-01 (S eTéI::;gﬁ ) Pulse Train Input Function
F7-09  |Gateway Address | H6-02  |Pulse Train Input Scaling
F7-10 _ |Gateway Address 2 H6-03  |Pulse Train Input Gain
F7-11  |Gateway Address 3 H6-04  |Pulse Train Input Bias
F7-12 |Gateway Address 4 H6-05  |Pulse Train Input Filter Time
F7-13  |Dress Mode at Startup H6-06  |(Terminal MP) Pulse Train Monitor Selection
F7-14  |Security Password H6-07  |Pulse Train Monitor Scaling
F7-15 _ |Duplex Mode Selection L1-01  |Motor Overload Protection Selection
F7-18 |Communication Speed Selection L1-02  |Motor Overload Protection Time
F7-19  [Web Page Access L1-03 |[Motor Overheat Alarm Operation Selection
F7-20  |Gateway Selection ) (PTC input)
F7-21 Communication Loss Time Out L1-04 Motor Overheat Fault Operation Selection
Hi-01 [Multi-Function Digital Input Terminal S1 (PTC input) : .
Function Selection L1-05 Motor Temperature Input Filter Time (PTC
H1-02 Multi-Function Digital Input Terminal S2 1nput? i i
Function Selection L1-13  |Continuous Electrothermal Operation Selection
H1-03 Multi-Function Digital Input Terminal S3 12-01 |Momentary Power Loss Operation Selection
FuncFlon Se?ectlorvl , : L2-02 |Momentary Power Loss Ride-Thru Time
H1-04 %ﬂéggznscet;ggtg;gltal Input Terminal S4 12-03 Momentary Power Loss Minimum Baseblock




D.5 User Setting Table

No. Name User L8-07  |Output Phase Loss Protection
Setting L8-09  |Output Ground Fault Detection Selection
L2-04 I}\{Ia(;%el%tiﬁ Power Loss Voltage Recovery L8-10 |Heatsink Cooling Fan Operation Selection
12-05 |Undervoltage Detection Level (Uv) L8-11 Heatsink Cooling Fan Operation Delay Time
12-06  |KEB Deceleration Time L8-12  |Ambient Temperature Setting
L2-07 |Momentary Power Loss Ride-Thru Time L8-15  |oL2 Characteristics Selection at Low Speeds
L2-08  |Minimum Frequency Gain at KEB Start L8-18 |Soft CLA Selection
L2-11 Desired DC Bus Voltage During KEB L8-19 E;Z?XT;lrcmy Reduction Rate during oH
L3-01 Stall Prevention Selection during Acceleration -
L3-02 |Stall Prevention Level during Acceleration L8-29 C.urrent Ugbalance petectlon (LF2)
L3-03  |Stall Prevention Limit during Acceleration L835 [Sideby-Side Selection
L3-04  |Stall Prevention Selection during Deceleration L8-38 [Carrier Frequency Reduction
L3-05  |Stall Prevention Selection during Run L8-41 |Current Alarm Selection
L3-06 |Stall Prevention Level during Run nl-01  |Hunting Prevention Selection
L3-11  |ov Suppression Function Selection ni-02  [Hunting Prevention Gain Setting
Overvoltage Suppression and Deceleration n1-03  |Hunting Prevention Time Constant
L3-17  |Stall (Desired DC Bus Voltage during Motor nl1-05  |Hunting Prevention Gain while in Reverse
Stal'l) — - - n2-01 Speed Feedback Detection Control (AFR) Gain
L3-20  |Main Power Circuit Voltage AdJL}stment Gain Speed Feedback Detection Control (AFR) Time
L3-21  |Accel/Decel Rate Calculation Gain n2-02 [~ stant
L3-22 Deceleration Time at Stall Prevention during Speed Feedback Detection Control (AFR) Time
Acceleration n2-03 |~ ctant 2
L3-23 ?rlét\?éﬁgt(i); f;s;iilillcgtilgﬁnSelection for Stall n3-01 %iigdl‘;ilSlip Braking Deceleration Frequency
L3-24 gaqz?lﬂg%(f;eratlon imeorinerta n3-02  |High-Slip Braking Current Limit
1325 |Load Incrtia Ratio n3-03  |High-Slip Braking Dwell Time at Stop
L4-01 |Speed Agreement Detection Level n3-04 [High-Slip Braking Overload Time
L4-02 |Speed Agreement Detection Width n3-13 Overexcitation Deceleration Gain
L4-03  |Speed Agreement Detection Level (+/-) n3-21  |High-Slip Suppression Current Level
L4-04  |Speed Agreement Detection Width (+/-) n3-23  |Overexcitation Operation Selection
L4-05  |Frequency Reference Loss Detection Selection n6-01 Line-to-Line Motor Resistance Online Tuning
L4-06 |Frequency Reference at Reference Loss n8-45  |Speed Feedback Detection Control Gain
L4-07 |Frequency Detection Conditions n8-47  |Pull-In Current Compensation Time Constant
L5-01  [Number of Auto Restart Attempts n8-48  |Pull-In Current
n8-49  |Load Current
L5-02 |Auto Restart Operation Selection n8-51 Acceleration Time Pull-In Current
L5-04  |Fault Reset Interval Time n8-54 Voltage Error Compensation Time Constant
L5-05  |Fault Reset Operation Se.lection 18-55  |Load Inertia
L6-01 Torque Detect%on Selection 1 18-62 Output Voltage Limit
11:2:85 igi?lzz gzzzgzﬁ ;ie;zl 11 01-01 Drive Mo@e Unit Mc.)nitor Selection
L6-04 Torque Detection Selection 2 0l-02 U.se.r Monitor Selec.tlon After P(‘)Wer Up
605 |Torque Detection Level 2 01-03 Digital Operator Display Selection
- - Frequency Reference Setting and User-Set
L6-06 Torque Detection Time 2 0l-10 Display
L6-08 [Mechanical Weakening Detection Operation ol-11  |Frequency Reference Setting/Decimal Display
L6-09 [Mechanical Weakening Detection Speed Level 02-01 LOCAL/REMOTE Key Function Selection
L6-10  |Mechanical Weakening Detection Time 02-02 STOP Key Function Selection
L6-11 Mechanical Weakening Detection Start Time 02-03 User Parameter Default Value
L701 [Forward Torque Limit 02-04__|Drive/kVA Selection
L7-02  |Reverse Torque Limit 02-05  |Frequency Reference Setting Method Selection
L7-03  |Forward Regenerative Torque Limit 02-06 |Operation Selection when Digital Operator is
L7-04 |Reverse Regenerative Torque Limit Disconnected
L7-06 |Torque Limit Integral Time Constant 02-07 Motor Direction at Power Up when Using
L7-07 Torque Limit Control Method Selection during Operator ' ' '
Accel/Decel 04-01 Accumulated Operation Time Setting
L8-01 Internal Dynamic Braking Resistor Protection 04-02  |Accumulated Operation Time Selection
Selection (ERF type) o04-03 |Cooling Fan Maintenance Setting (Operation
L8-02 Overheat Alarm Level Time)
L8-03  |Overheat Pre-Alarm Operation Selection 04-05 Capacitor Maintenance Setting
L8-05 |Input Phase Loss Protection Selection 04-07  |Inrush Prevention Relay Maintenance Setting

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

415

a Standards Compliance



D.5 User Setting_j Table

04-09  |IGBT Maintenance Setting rl-24 DWEZ Connection Parameter 12 (Iwr.)
04-11 U2, U3 Initial Value Selection r1-25 DWEZ Connection Parameter 13 (upr.)
04-12 kWh Monitor Initial Value Selection rl-26 DWEZ Connection Parameter 13 (Iwr.)
04-13 Motor r/min Reset r1-27 DWEZ Connection Parameter 14 (upr.)
r1-01 DWEZ Connection Parameter 1 (upr.) r1-28 DWEZ Connection Parameter 14 (Iwr.)
r1-02 DWEZ Connection Parameter 1 (Iwr.) rl1-29 DWEZ Connection Parameter 15 (upr.)
r1-03 DWEZ Connection Parameter 2 (upr.) r1-30 DWEZ Connection Parameter 15 (Iwr.)
r1-04 DWEZ Connection Parameter 2 (Iwr.) rl-31 DWEZ Connection Parameter 16 (upr.)
r1-05 DWEZ Connection Parameter 3 (upr.) rl-32 DWEZ Connection Parameter 16 (Iwr.)
r1-06 DWEZ Connection Parameter 3 (lwr.) r1-33 DWEZ Connection Parameter 17 (upr.)
r1-07 DWEZ Connection Parameter 4 (upr.) rl-34 DWEZ Connection Parameter 17 (Iwr.)
r1-08 DWEZ Connection Parameter 4 (lwr.) rl-35 DWEZ Connection Parameter 18 (upr.)
r1-09 DWEZ Connection Parameter 5 (upr.) rl-36 DWEZ Connection Parameter 18 (Iwr.)
rl-10 DWEZ Connection Parameter 5 (Iwr.) rl1-37 DWEZ Connection Parameter 19 (upr.)
rl-11 DWEZ Connection Parameter 6 (upr.) r1-38 DWEZ Connection Parameter 19 (Iwr.)
rl-12 DWEZ Connection Parameter 6 (Iwr.) r1-39 DWEZ Connection Parameter 20 (upr.)
rl-13 DWEZ Connection Parameter 7 (upr.) r1-40 DWEZ Connection Parameter 20 (Iwr.)
rl-14 DWEZ Connection Parameter 7 (Iwr.) T1-00  |Motor Selection 1/2
rl-15 DWEZ Connection Parameter 8 (upr.) T1-01 Auto-Tuning Mode Selection
rl-16 DWEZ Connection Parameter 8 (lwr.) T1-02  |Motor Rated Power
rl-17 DWEZ Connection Parameter 9 (upr.) T1-03 Motor Rated Voltage
rl-18 DWEZ Connection Parameter 9 (Iwr.) T1-04  |Motor Rated Current
rl-19 DWEZ Connection Parameter 10 (upr.) T1-05 Motor Base Frequency
rl-20 DWEZ Connection Parameter 10 (Iwr.) T1-06  |Number of Motor Poles
rl-21 DWEZ Connection Parameter 11 (upr.) T1-07 Motor Base Speed
rl1-22 DWEZ Connection Parameter 11 (Iwr.) T1-11 Motor Iron Loss
rl-23 DWEZ Connection Parameter 12 (upr.)

416 YASKAWA ELECTRIC SIEP C710606 18A YASKAWA AC Drive — V1000 Technical Manual




Symbols

(Terminal MP) Pulse Train Monitor Selection ........................ 336
(Terminal RP) Pulse Train Input Function Selection ................. 336
Numerics

3-Wire Sequence Example .............oooviiiiiiiiiiiiii 46
B

Baseblock ..ot 255
Baseblock Command (N.C.) ......ccoviiiiiiiiiiiiiiiieieeenns 330
Baseblock Command (N.O.) ......cooviiiiiiiiiiiiiieeceeeans 330
Baseblock Signal Input............ooiiiiiiiiiii 242
Base Frequency .......ocoueuiiviiiiiiiiieeiie e 250, 323
Bi-Directional Speed Search Selection ...............c.coevviiiiiin.n. 315
Braking Resistor .......ooviuiiiiiiiii e 64
Braking Resistor, Installation ................ooooviiiiiiiiiiniann, 64
Braking Resistor Fault ... 333
Braking Resistor Overheat...............cooooiiiiiiiiiiiii, 253
Buzzing Sound from Motorat 2kHz ...........c.ccooiiiiiiiiiiinn. 273
C

Cl-00 oo 78,265,273
C1-01, 203, =05, =07 .ottt e e 248
C1-01 through C1-08.............ceovvenens 246, 249, 250, 253, 256, 258
C1-02, -04, <06, -08.......oeiiitiie e 251
C1-02,-04,-06and -08 .........oiiiriiiiiiie e 251
C1 Acceleration and Deceleration Times...............ccovvvinninn.n. 318
C2-00 e 253,318
C2-01 through C2-04.......coooiriiii e, 239,248
C2o0 e s 318
C2-03 e s 318
C2-04 . 318
C2 S-Curve CharacteriStiCs. .. ..ouveureriereereereareeeaeeraaranaannnns 318
C3m0] et 238,239
C3m02 e 239,272,318
C3o03 e 270, 318
C3m0d e s 319
C3m05 e s 319
C3 Slip COMPENSALION ...venenetinieeteiieeeteae e eeeeeaaeienens 318
CA-01 . 238, 248, 250, 268
C4-02 0t 238,239, 262, 272,273, 319
G403 e s 319
G405 e s 319
C4-006 ... i 239,262
C4 Torque COmMPENSAtION. .. ...euueeneenenieeteeateteeieeeeneenenens 319
G50 e 251,259
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C5-02 o 251,259
C5 Speed Control (ASR) ..o.vviviiiiiiiii 319
CO0-01 oo 238
CO-02. i, 66, 238, 239, 249, 250, 271, 274, 320
C0-03 e 320
CO-04 ..o 320
CO0-05 . 271,320
C6 Carrier FIequency «.......covuvuiuiiiiiiiiiiieeeieeeea 319
Cable Length Between Drive and Motor..........c.cooeviiiiiinininin. 53
CALL ..o 242,255
Cannot Change Parameter Settings..................cooveviiiiene. 267
Can NOt ReSet.....oovviiii i 242,256
Capacitor Maintenance Setting ............ccoeveiiiriniiinniininnennns 346
Carrier Frequency Lower Limit................ooooiiiiiinnt. 320
Carrier Frequency Proportional Gain .................ocoeiiiiine 320
Carrier Frequency Reduction..............c.oooeiiiiiiiiiiiiinn, 342
Carrier Frequency Selection................covviiinininne. 238,239, 320
Carrier Frequency Setting Error ...............ooooiiiin. 243,263
Carrier Frequency Upper Limit..........ccoooiiiiiiiiiiiiiininns 320
CE. e 241,242, 244, 255
CE Detection Time ..........ocoiiuiiiiiiiiiiiiiiieeea 335
CEmark......o.ouiniii 402
CF 241,244
Clock Fault ... ... 242,245
COF i 241, 244
Communication Fault Detection Selection...............c..c.cooe.ut. 335
Communication Parity Selection ..............c.cooviiiiiiiiiiiiiin. 335
Communications ENTER Function Selection ......................... 335
Communication Speed Selection ..............coovveviinnnna.. 335
Communications Test Mode .............oooeiiiiiiiiiiiinna. 331
Connected Machinery Vibrates When Motor Rotates................ 271
Control Circuit Connection Diagram .................cocoviiiininina.. 55
Control Circuit Input Terminals ............c.ooooiiiiiiiiiii. 56
Control Circuit Output Terminals ............cocooiiiiiiiiiiiiiiin. 56
Control Circuit Terminal Block Configuration.......................... 57
Control Circuit Terminal Block Functions.......................c..c.e. 24
Control Fault ... ..o 241,244
Control Method Selection ............coveiuviiiiiiniiiiiiiiiiiinennes 313
Control Power Supply Undervoltage..............cooooiiiiiiiiinn. 242
Cooling Fan Maintenance Setting (Operation Time) ................. 346
Cooling Fan Replacement ................oooeiiiiiiiiiinne. 249
CPFO2 ..o 244
CPFO3 Lo 245
CPFOO ... 245
CPFO7 . 245
CPFOS ..ottt e 245
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CPF Ll o 245
CPF L e 245
CPF L 245
CPF 14 L 245
CPF 17 e 245
CPF 18 e 245
CPF 10 e 246
CPF20 ..t 242,246
CPE21 L 242,246
CPF22 o 242, 246
CPE 23 242, 246
CPF24 ..o 242, 246
(O PP 242,256
CTUNING ..ot 318
Current Alarm ... .. ... 242,258
Current Alarm Selection ............cooviiiiiiiiiiiiiii e 342
Current Detection Error.........cooovviiiiiiiiii i 243, 265
Current Imbalance .............coviiiiiiiiiii 242
Current Offset Fault ... 241, 244
Current Unbalance Detection (LF2)............c.cocoiiiiiin. 342
D

DC Bus OVervoltage .......o.vviriniititiiieeiie e 259
DC Bus Undervoltage .........ovvviiiriiieiiiinieiieeeceeeeenns 254,332
DC Injection BraKing............cocooviiiiiiiiiiiiiiiiiiiiii e 271
DC Injection Braking at Start............cocvevuiieiiiininiiiiniiinneenns 272
DC Injection Braking at StOp .........oueueieiuiiiiiiiiiiiiiiiieaens 272
DC Injection Braking Command ...............c.cociiiiiiiiiiiiiinnnn. 331
DC Injection Braking Current.............cocoeiiuinininininnineneen. 272,314
DC Injection Braking Start Frequency.............coevvviiiiiniiiininnannns 314
DC Injection Braking Time/DC Excitation Time at Start................. 314
Deceleration Rate Calculation Gain...............ocoeiiiiiiiiinenn. 338
Deceleration Time 2......c.ouieiuiniieitii e 318
Deceleration Time 3 (Motor 2 Decel Time 1) ...........ccocoiviiiiinnn.. 318
Deceleration TIme 4.........oeviiiiiiiiiiiiiii i 318
Deceleration Time at Stall Prevention during Acceleration............... 338
Derivative Time........ovieiiii e 316
Desired DC Bus Voltage during KEB .............coooiiiiiiiiiiiin. 337
Differential PID Feedback..........c.coooiiiiiiiiiiiiiiins 334
Digital Operator Display Selection..............c.cocoeviiiiiiiiiiininnnn. 345
DIP SWitch ST....ouiiiii 62
Down 2 Command............coeviiiiiiiiiiiii 332
Down Command.............oeveriiiiiii e 330
Drive/kVA Selection ............ooiiiiiiiiiiiiiiii i 345
Drive Baseblock .......co.ouiiiiiiii 242
Drive Capacity Setting Fault................c.cocoiiiii 261
Drive Capacity Signal Fault.................c.coccii. 242,246
Drive Cooling Fans..........c.oviiiiiiiiiiiiie e 279
Drive Disabled .......ooooiiiii 242,256
Drive Does Not Allow Selection of Rotational Auto-Tuning ............ 269
Drive Enable...... ..o 331,333
Drive MOde ...t 74,75
Drive Models and TYPeS......uveueuiniitiniieteiiiet e eeeeeeeeaeans 36
Drive Mode Unit Monitor Selection ..............c.cccoeiiiiiiiiinen. 345
Drive Node Address.........oeveviiiiiiiii e 335
Drive Overheat...........ooieiiiiiii 242
Drive Overheat Alarm (OH2)........c.ooiviiiiiiii e 330
Drive Overheat Warning...............coooooiiiiiiiiiiiiiiiiiniiiiinneens 258
Drive Overload...........coiiiiii i 242,250
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Drive Ready .....oveiiiiii i 332
Drive Transmit Wait TImMe .........couiiiiiiiiiiiiiiiie e 335
Drive Unit Setting Error .........oooviiiiiiiiiicieeieeeeas 243
Drive Watt Loss Data ...........ocveiiiiiiiiiiiiiiiiiiee e 309
During Baseblock..........o.vuiiiiiiii 332
During Fast-Stop .....oueiuininiieiiii 333
During RUn ... 332
During Run 2, Motor Switch Command Input.......................oo.... 243
During Torque Limit ........ooouiniiiriiiiie e 333
Dwell Frequency at Stop......o.vuieierieiiitiiie i eieeeaeeens 317
Dwell FUNCHioN.........ouitii e 239
Dwell Reference at Start.............coooiiiiiiiiiiiiiiiiiiiieeeas 317
Dwell Time at Start.........ooovueeiiiiei e 317
Dwell TIme at StOP .. ..eueieinieeei e 317
DWEZ Connection Parameters .............c.coeoeiiiiiiiiiiiiiiiiiinan. 346
Dynamic Braking Resistor..............c.coiiiiiiiiiiiiiiiiins 242
Dynamic Braking Transistor .............c.coeoiiiiiiiiiinnninan. 242,253
Drive Motor Overload Protection.............cooeueieiiiiiininiiinininn. 409
Drive Short-Circuit Rating............coooiiiiiiiiiiies 408
European Standards...............o.ooiiii 17
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