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Preface and General Precautions

This chapter gives information about important safety precautions for the use of this product.
Failure to obey these precautions can cause serious injury or death, or damage to the product or
related devices and systems.

i.1 Safety Information

i.2 Legal Information .

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual
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i.1 Safety Information

1.1 Safety Information

Read and understand this manual before you install, operate, or do maintenance on the drive. Install the drive as
specified by this manual and local codes.

The symbol marks in this section identify safety messages in this manual. Failure to obey these safety messages
can cause serious injury, death, or damage to the products and related equipment and systems.

These identifier words categorize and emphasize important safety precautions in these instructions.

ADANGER

Identifies a hazardous situation, which, if not avoided, will cause death or serious injury.

AWARNING

Identifies a hazardous situation, which, if not avoided, can cause death or serious injury.

A\CAUTION

Identifies a hazardous situation, which, if not avoided, can cause minor or moderate injury.

NOTICE

Identifies a property damage message.

€ General Safety Precautions

* Some figures in the instructions include options and drives without covers or safety shields to more clearly
show the inside of the drive. Replace covers and shields before operation. Use options and drives only as
specified by the instructions.

The figures in this manual are examples only. All figures do not apply to all products included in this manual.

The manufacturer can change the products, specifications, and content of the instructions without notice to
make the product and/or the instructions better.

If you damage or lose these instructions, contact a representative or the nearest sales office of the manufacturer
on the rear cover of the manual, and tell them the document number to order new copies.

ADANGER

Do not ignore the safety messages in this manual. The operating company is responsible for
injuries or equipment damage caused from ignoring the messages in this manual.

Failure to obey the safety messages will cause death or serious injury.

Electrical Shock Hazard

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized drive.
Before servicing, disconnect all power to the equipment and wait for the time specified on the
warning label at a minimum. The internal capacitor stays charged after the drive is de-energized.
The charge indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When
all indicators are OFF, measure for dangerous voltages to make sure that the drive is safe.

If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.
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i.1 Safety Information

AWARNING

Crash Hazard

Test the system to make sure that the drive operates safely after you wire the drive and set
parameters.

Failure to obey can cause injury or damage to equipment.

Sudden Movement Hazard

Make sure that the setting values for virtual input and output function parameters are correct
before a test run. Virtual input and output functions can have different default settings and
operation.

Failure to obey can cause injury or death.

Remove all persons and objects from the area around the drive, motor, and machine area and
attach covers, couplings, shaft keys, and machine loads before energizing the drive.

Failure to obey can cause death or serious injury.
When you use Q2pack to make custom programming, the drive I/O terminal functions change
from factory settings and the drive will not operate as written in this manual. Examine the I/O

signals and internal sequence with the engineer who made the Q2pack program before
operation.

Failure to obey can cause death or serious injury.

Electrical Shock Hazard
Do not make changes to the drive body or drive circuitry.
Failure to obey can cause death or serious injury and will void warranty. The manufacturer is not responsible for
changes to the product made by the user.
Only let authorized persons install, wire, maintain, examine, replace parts, and repair the drive.
Failure to obey can cause death or serious injury.

Do not remove covers or touch circuit boards while the drive is energized.

Failure to obey can cause death or serious injury.

Do not immediately energize the drive or operate peripheral devices after the drive blows a fuse
or trips an RCM/RCD. Wait for the time specified on the warning label at a minimum and make
sure that all indicators are OFF. Then check the wiring and peripheral device ratings to find the

cause of the problem. Contact the manufacturer before energizing the drive or peripheral
devices if the cause is not known.

Failure to obey can cause death or serious injury and damage to the drive.

Fire Hazard

Do not use the main circuit power supply (Overcurrent Category lll) at incorrect voltages. Make
sure that the drive rated voltage aligns with the power supply voltage before energizing the
drive.

Failure to obey can cause death or serious injury.
Install sufficient branch circuit short circuit protection as specified by applicable codes and this

manual. The drive is suited for circuits that supply not more than 100,000 RMS symmetrical
amperes, 240 Vac maximum (200 V Class), 480 Vac maximum (400 V Class).

Failure to obey can cause death or serious injury.

A CAUTION

Crush Hazard

Do not hold the drive by the front cover or terminal cover. Tighten the screws correctly before
moving the drive.

Failure to obey can cause minor to moderate injury.
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i.1 Safety Information

NOTICE

Use a motor that provides insulation correct for PWM drives.
Failure to obey can cause a short circuit or ground fault from insulation deterioration.

Observe correct electrostatic discharge (ESD) procedures when touching the drive and circuit
boards.

Failure to obey can cause ESD damage to the drive circuitry.

Do not do a withstand voltage test or Megger test on the drive.
Failure to obey can cause damage to the drive.

Do not connect or operate damaged equipment or equipment with missing parts.
Failure to obey can cause damage to the drive and connected equipment.

If it is necessary to use disinfectant or to debug wood material for packaging, use a method
other than steam. Example: Heat treatment (core at 56 °C [133 °F] or higher for more than 30
minutes)

Gas steam from fumigated wooden packaging materials can cause damage to electrical components. Halogen
disinfectants (fluorine, chlorine, bromine, and iodine) erode capacitors, and DOP gas (phthalic acid ester) cracks
resin materials. Do all treatment procedures before packaging components.

€ Warning Label Content and Location

Use the drive as specified by the warning label on the drive.

Risk of electric shock. Hot surfaces.

Read manual before installing. Wait 5 minutes for Top and Side surfaces may become
capacitor discharge after removing power and opening hot. Do not touch.

the manual switch between the drive and motor.

A Risque de choc électrique. Surfaces chaudes.

Lire le manuel avant l'installation. Attendre 5 Dessus et cotés du boitier peuvent
minutes aprés avoir coupé I'alimentation et déconnécte devenir chauds. Ne pas toucher.
la protection entre le driver et le moteur, pour

permettre la décharge des condensateurs.

3

®
—

z
L

A - Warning label

Figure i.1 Warning Label Content and Location
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i.2 Legal Information

1.2 Legal Information

€ Warranty and Exclusion of Liability

* This product is not designed and manufactured for use in life-support machines or systems.

» Contact a representative or your sales representative of the manufacturer if you are considering the application
of this product for special purposes, such as machines or systems used for passenger cars, medicine, airplanes
and aerospace, nuclear power, electric power, or undersea relaying.

AWARNING

Injury to Personnel

This product was manufactured under strict quality-control guidelines. Install applicable safety
devices to minimize the risk of accidents when installing the product where its failure could
cause a life-or-death situation, loss of human life, or a serious accident or physical injury.

€ About Registered Trademarks

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

* CC-Link is a registered trademark of CC-Link Partner Association.

* DeviceNet is a registered trademark of Open DeviceNet Vendor Association, Inc. (ODVA).
* EtherCAT is a registered trademark of Beckhoff Automation GmbH.

* EtherNet/IP is a registered trademark of Open DeviceNet Vendor Association, Inc. (ODVA).
* LonWorks and LonTalk are registered trademarks of Echelon Corporation.

* MECHATROLINK-I, MECHATROLINK-II, and MECHATROLINK-III are registered trademarks of
MECHATROLINK Members Association (MMA).

* Modbus is a registered trademark of Schneider Electric SA.
* PROFIBUS-DP and PROFINET are registered trademarks of PROFIBUS International.

* Other company names and product names in this document are trademarks or registered trademarks of the
respective companies.

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual 17



i.2 Legal Information

18 SIEPYEUOQ2A01C AC Drive Q2A Technical Manual



Recelving

This chapter gives information about the different drive models and features, and how to

examine the drive when you receive it.

11 Model Number and Nameplate Check................

1.2 Features and Advantages of Control Methods
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1.1 Model Number and Nameplate Check

1.1 Model Number and Nameplate Check

Please check these items after receiving the drive:

* Examine the drive for damage. Immediately contact the shipping company if the drive is damaged. The
warranty does not cover damage from shipping.

* Verify the drive model number in the "MODEL" section of the drive nameplate to make sure that you received
the correct model.

» Contact your supplier if you receive the incorrect drive model or if the drive does not operate correctly.

€ Nameplate

4 ™\
CC : Q2A-XXXX-AAA REV A
K MODEL: - CIPR-GAT0ZXXXXX BAA-CAAAAA
Uin AC3PH 200 - 240V
DC 270- 340V
1 (NDHD) AC3PH 4,83 6A
J INPUT DC 5.85A/4.45A
F 50/60Hz
] AC3PH0 - 240V
Pmot (NDHD | 0.75KWI0.55KW
|
OUTT o) ACIPH3AB2A
F 0-590Hz
H ON: 6W3050-2-100 MASS : 32 kg A
G SN JOOBSF575310100  PRG : 0101 B
. FRONT :1P20 ;
BACKSDE - IP2OITYPE_ENCLOSURE ]
E MAX SURROUNDING AIR TEMPERATURE : 50°C
D
YASKAWA ELECTRIC CORPORATION 1ADE IN' JAPAN c
2-1 Kurosaki-shiroishi, Yahatanishi-Ku, Kitakyushu 806-0004 Japan
\§ J
A - Mass G - Serial number
B - Drive software version H - Lot number
C - The address of the head office of |- Output specifications
Yaskawa Electric Corporation J - Input specifications
D - Accreditation standards K - Drive model

E - Surrounding air temperature
F - Protection design

Figure 1.1 Nameplate Information Example

€ How to Read Type Designations

Use the following information to read the drive type designations.

Q2A-A4002-AAA
T rr1T o TTT
1 2 34 5 6 7 8

Figure 1.2 Drive Type Designation
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1.1 Model Number and Nameplate Check

Table 1.1 Model Number Details

No. Description
1 Q2 Series
2 A Series
3 IP Protection Class
* A:1P20
4 Input Power Supply Voltage

¢ 2: Three-Phase AC 200 V Class
¢ 4: Three-Phase AC 400 V Class

5 Rated Output Current
Note:
Refer to the rated output current list for more information.
6 Specification
* A: Standard
7 Coating Specification
* A: Standard
8 Version

B Rated Output Current

These output current values are applicable for drives that operate at standard specifications.

» These output current values are applicable for drives that operate at standard specifications.
* Derate the current in applications that:

— Increase the carrier frequency
— Have high ambient temperature

— Install drives side-by-side.

» Use C6-01 [ND/HD Duty Selection] to select Normal Duty rating (ND) or Heavy Duty rating (HD).

Table 1.2 Three-Phase AC 200 V Class
s [[();:St.!(/)f:t(l)']‘g o) Normal Duty Rating (ND)
Model (Default) [C6-01=1]
Ml éﬁf;iftable Motol Rated Output Current Maxinin éﬂfgi&able Motol Rated Output Current

KW & KW 8
2004 0.55 32 0.75 3.5
2006 0.75 5 1.1 6
2010 1.5 8 2.2 9.6
2012 2.2 11 3 12.2
2018 3 14 4 17.5
2021 4 17.5 5.5 21
2030 55 25 7.5 30
2042 7.5 33 11 42
2056 11 47 15 56
2070 15 60 18.5 70
2082 18.5 75 22 82
2110 22 88 30 110
2138 30 115 37 138
2169 37 145 45 169
2211 45 180 55 211
2257 55 215 75 257
2313 75 283 90 313
2360 90 346 110 360
2415 110 415 - -
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1.1 Model Number and Nameplate Check

Table 1.3 Three-Phase AC 400 V Class (Input Voltage < 460 V)

E1-01 [Input AC Supply Voltage] < 460

Heavy Duty Rating (HD) Normal Duty Rating (ND)
[C6-01 = 0]
Model (Default) [ce-01=1
Maximum éﬁ?;ilffble e Rated Output Current - éﬂf;ilﬁ’ble L Rated Output Current

kW A KW A
4002 0.55 1.8 0.75 2.1
4004 1.1 3.4 1.5 4.1
4005 1.5 4.8 22 5.4
4007 22 55 3.0 7.1
4009 3.0 72 4.0 8.9
4012 4.0 9.2 55 11.9
4018 5.5 14.8 7.5 17.5
4023 7.5 18 11 234
4031 11 24 15 31
4038 15 31 18.5 38
4044 18.5 39 22 44
4060 22 45 30 59.6
4075 30 60 37 74.9
4089 37 75 45 89.2
4103 45 91 55 103
4140 55 112 75 140
4168 75 150 90 168
4208 90 180 110 208
4250 110 216 132 250
4296 132 260 160 296
4371 160 304 200 371
4389 200 371 220 389
4453 220 414 250 453
4568 250 453 315 568
4675 315 605 355 675

Table 1.4 Three-Phase AC 400 V Class (Input Voltage > 460 V)
E1-01 [Input AC Supply Voltage] > 460
Heavy Duty Rating (HD) Normal Duty Rating (ND)
[C6-01 = 0]
Model (Default) [ce-01=1
Maximum éﬁf:lffble e Rated Output Current -t éﬂf;i:fble L Rated Output Current

HP o HP &
4002 3/4 1.6 1 2.1
4004 1 2.1 2 34
4005 2 34 3 4.8
4007 3 4.8 4 6.9
4009 4 6.9 5 7.6
4012 5 7.6 712 11
4018 7172 11 10 14
4023 10 14 15 21
4031 15 21 20 27
4038 20 27 25 34
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1.1 Model Number and Nameplate Check

E1-01 [Input AC Supply Voltage] > 460
Hea"y['z:';t_"’):{:t:)']‘g (HD) Normal Duty Rating (ND)
Model (Default) [c6-01=1]
Ckyflionis éﬁgi&able Motol Rated Output Current AL gﬁ?;iftable Moloy Rated Output Current
HP e HP e

4044 25 34 30 40
4060 30 40 40 52
4075 40 52 50 65
4089 50 65 60 77
4103 60 77 75 96
4140 75 96 100 124
4168 100 124 125 156
4208 125 156 150 180
4250 150 180 200 240
4296 200 240 250 302
4371 250 302 300 361
4389 300 361 350 414
4453 350 414 400 477
4568 400 477 450 515
4675 - - - -
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1.2 Features and Advantages of Control Methods

1.2

Features and Advantages of Control Methods

This drive has 9 available control methods from which to select for different applications.

Table 1.5 V/f and CL-V/f Features and Advantages of Control Methods

Control Method

Open Loop V/f Control

Closed Loop VI/f Control

correction

: Notes
Selection (VIf) (CL-VH)
Controlled Motor Induction Motor -
Parameter Settings Al1-02=0 Al1-02=1 -
Basic Control VIt Closed loop V/f control with speed B

General-purpose variable speed control to

High-precision speed control with encoders

Main Applications connect more than one motor to one drive. | on machines .
PG Option Card Not necessary Necessary (PG-B3 or PG-X3) -
Maximum Output Frequency |590 Hz 400 Hz -

This is the range of variable control.
Speed Control Range 1:40 1:40

When you connect and operate motors in this method,
think about the increase in motor temperature.

Starting Torque

150% /3 Hz

150% /3 Hz

This is the motor torque that the drive can supply at
low speed during start-up and the related output
frequency (rotation speed).

You must think about drive capacity when a large
quantity of torque is necessary at low speed.

Auto-Tuning */

Rotational and Line-to-Line Resistance
(usually not necessary)

Rotational and Line-to-Line Resistance
(usually not necessary)

Automatically tunes electrical motor parameters.

Controls maximum motor torque to prevent damage to

Function

imits */ ¢
Torque Limits No No machines and loads.
Torque Control *I No No Directly controls motor torque to control tension and
q other parameters.
] Sets load torque slip for motors. Distributes motor
Droop Control No No loads.
Zero Servo Control */ No No Locks servos without an external position controller to
prevent movement caused by external force.
Immediately estimates (or detects) motor speed and
Speed Search */ ¥ direction when coasting to a stop to quickly start-up
peed searc €s - the drive without stopping the motor.
Not necessary when feedback is used.
Automatic Energy-saving Yes Yes Automatically adjusts the voltage applied to motors to
Control */ maximize motor efficiency for all load sizes.
Increases motor loss to let the motor decelerate faster
High Slip Braking (HSB) */ | Yes Yes than usual without a braking resistor. Motor
characteristics have an effect on this function.
] Compensates effects of the system inertia to increase
Feed Forward Control No No the speed precision when the load changes.
Quickly and safely stops the motor during power loss
KEB Ride-Thru Function */ | Yes Yes and automatically starts operation at the previous
speed when restores power without coasting the
motor.
Overexcitation Deceleration Sets the V/f higher than the setting value during
*] Yes Yes deceleration to increase motor loss and decrease
deceleration time.
Overvoltag]e §2uppression Yes Yes Adjusts speed during regeneration to prevent

overvoltage.

*1  Note these points when you use this function:

* When you can decouple the motor and machine for a test run, use Rotational Auto-Tuning. You must make adjustments to the
control in the range where there is no vibration in the machine after Rotational Auto-Tuning.

* Motor loss increases during overexcitation braking and high-slip braking. Use a maximum braking frequency of 5% ED and a
maximum braking time of 90 seconds. After you start high-slip braking, you cannot restart the motor until it stops. Use
overexcitation braking to decelerate over a shorter time at a pre-determined speed.

*2 Do not use this function with hoist application.

24

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual



1.2 Features and Advantages of Control Methods

Table 1.6 OLV, CLV and AOLV Features and Advantages of Control Methods

Control Method
Selection

Open Loop Vector Control
(OLV)

Closed Loop Vector Control
(CLV)

Advanced Open Loop Vector
Control

(AOLV)

Notes

Controlled Motor

Induction Motor

Parameter Settings

Al1-02=2
(Default)

Al1-02=3

Al1-02=4

Basic Control

Open Loop Current Vector
Control

Closed Loop Current Vector
Control

Open Loop Current Vector
Control

* General-purpose variable speed
control

Very high-performance control
with motor encoders

Sensorless vector control with
speed control

* General-purpose variable speed

Main Applications * Applications in which high Example: High-precision speed control -

performance is necessary control, torque control, torque «  Applications in which high

without machine encoders limits performance is necessary

without machine encoders
PG Option Card Not necessary Necessary (PG-B3 or PG-X3) Not necessary -
Maximum Output
Frequency 590 Hz 400 Hz 120 Hz B
This is the range of variable control.

Speed Control Range | 1:200 1:1500 1:200 When you connect and operate motors in

this mode, think about the increase in
motor temperature.

Starting Torque

200% /0.3 Hz *1

200% / 0 min-! */

200% /0.3 Hz *1

This is the motor torque that the drive can
supply at low speed during start-up and the
related output frequency (rotation speed).

You must think about drive capacity when
a large quantity of torque is necessary at
low speed.

Auto-Tuning *2

Rotational, Stationary, and Line-
to-Line Resistance

Rotational, Stationary, and Line-
to-Line Resistance

Rotational, Stationary, and Line-
to-Line Resistance

Automatically tunes electrical motor
parameters.

Controls maximum motor torque to

§121p%ress1on Function

P .
Torque Limits Yes Yes Yes prevent damage to machines and loads.
) Yes (Although NOT for speeds Directly controls motor torque to control
Torque Control No Yes below 10% of rated value) tension and other parameters.
*) Sets load torque slip for motors.
Droop Control No Yes Yes Distributes motor loads.
Locks servos without an external position
Zero Servo Control *2 | No Yes No controller to prevent movement caused by
external force.
Immediately estimates (or detects) motor
speed and direction when coasting to a
Speed Search *2 Yes - Yes stop to quickly start-up the drive without
stopping the motor.
Not necessary when feedback is used.
. Automatically adjusts the voltage applied
Automatic Energy- e )
saving Control ? Yes Yes No to motors to maximize motor efficiency for
all load sizes.
Increases motor loss to let the motor
High Slip Braking No No No decelerate faster than usual without a
(HSB) *2 braking resistor. Motor characteristics have
an effect on this function.
Compensates effects of the system inertia
]:;Sed Forward Control No Yes Yes to increase the speed precision when the
load changes.
Quickly and safely stops the motor during
KEB Ride-Thru Yes Yes Yes power loss and automatically starts
Function *2 operation at the previous speed when
restores power without coasting the motor.
Overexcitation Sets the V/f higher than the setting value
Deceleration *2 Yes Yes Yes during deceleration to increase motor loss
and decrease deceleration time.
Overvoltage Adjusts speed during regeneration to
Yes Yes Yes

prevent overvoltage.

*1
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1.2

Features and Advantages of Control Methods

*2

Note these points when you use this function:

* When you can decouple the motor and machine for a test run, use Rotational Auto-Tuning. You must make adjustments to the
control in the range where there is no vibration in the machine after Rotational Auto-Tuning.

* For vector control, use a 1:1 drive to motor ratio. You cannot use vector control when more than one motor is connected to one
drive. Select a drive capacity so that the motor rated current is 50% to 100% of the drive rated current. If the carrier frequency is
too high, the drive rated current is derated.

* Motor loss increases during overexcitation braking and high-slip braking. Use a maximum braking frequency of 5% ED and a
maximum braking time of 90 seconds. After you start high-slip braking, you cannot restart the motor until it stops. Use
overexcitation braking to decelerate over a shorter time at a pre-determined speed.

* Acceleration and deceleration have priority over torque limits in Open Loop Vector Control during acceleration and deceleration
(soft start changes). The drive will not operate until the speed is at the minimum frequency or the reverse direction of motor
rotation when the motor speed decreases because of torque limits during constant speed control. Set L7-07 = 2 [TrqLimit@Acc/
Decel= [I-ctrl@Ac/Dec] to enable torque limits during acceleration/deceleration (for winding applications).

*3

Do not use this function with hoist application.

Table 1.7 OLV/PM, AOLV/PM, CLV/PM and EZOLV Features and Advantages of Control Methods

Basic Control

Control (no speed
controller)

Vector Control (with speed
controller)

Vector Control (with speed
controller)

Open Loop Current Vector
Control

PM Open Loop Vector PM Advanced Open PM Closed Loop Vector | EZ Open Loop Vector
cogter:)elc%gtrthd Control Loop Vector Control Control Control Notes
(OLV/PM) (AOLV/PM) (CLVIPM) (EZOLV)
Induction Motors/PM
Controlled Motors/SynRM
Motor voton (Synchronous °
Reluctance Motors)
Parameter Settings | A1-02=35 Al-02=6 Al-02=7 Al1-02=8 -
PM Open Loop Vector PM Open Loop Current PM Closed Loop Current

Main Applications

* General-purpose variable |,

speed control for PM
motors

Applications in which a
high level of
responsiveness and
accurate speed control
are not necessary.

General-purpose variable
speed control for [IPM
motors

Applications in which
high-precision speed
control and torque limits
are necessary.

Very high-performance PM
motor control with motor
encoders

Example: Torque control
and torque limits

Low-speed torque
applications

Example: Fans and pumps

PG Option Card

Not necessary

Not necessary

Necessary (PG-X3)

Not necessary

Maximum Output

590 Hz 400 Hz 400 Hz 120 Hz -
Frequency
This is the range of variable
control.
Speed Control 1:20 AM
Rl;)mge 1:20 AM 1:100 *1 *2 *3 1:1500 1:100 When you connect and operate

motors in this mode, think about
the increase in motor temperature.

Starting Torque

100% / 5% speed

100% / 5% speed
200% / 0 min-t */

200% / 0 min-! *4

100% / 1% speed

This is the motor torque that the
drive can supply at low speed
during start-up and the related
output frequency (rotation speed).
You must think about drive
capacity when a large quantity of
torque is necessary at low speed.

Auto-Tuning *5

Stationary, Stator
Resistance, Rotational

Stationary, Stator
Resistance, Rotational

Stationary, Stator
Resistance, Z-phase,

Line-to-Line Resistance

Automatically tunes electrical
motor parameters.

saving Control

Rotational

Controls maximum motor torque to
Torque Limits *5 | No Yes Yes Yes prevent damage to machines and

loads.

Directly controls motor torque to
Torque Control *5 |No Yes *6 Yes No control tension and other

parameters.

* Sets load torque slip for motors.

Droop Control *5 | No No Yes No Distributes motor loads.

Locks servos without an external
Zero Servo position controller to prevent
Control *5 No No Yes No movement caused by external

force.

Immediately estimates (or detects)

:eeszrgﬁgr}:?ﬁgtﬁe]\]rg\};rse motor speed and direction when
Speed Search *5 | Yes Yes Yes d%)rection of the Run coasting to a stop to quickly start-
command) up the drive without stopping the

motor.

Automatic Energy- Automatically adjusts the voltage
§§' No Yes (IPM motors only) Yes (IPM motors only) Yes applied to motors to maximize

motor efficiency for all load sizes.
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1.2 Features and Advantages of Control Methods

PM Open Loop Vector PM Advanced Open PM Closed Loop Vector | EZ Open Loop Vector
C°’ét;%c“t’|igtr:‘°d Control Loop Vector Control Control Control Notes
(OLVIPM) (AOLV/PM) (CLV/PM) (EZOLV)
Induction Motors/PM
Controlled Motors/SynRM
Motor PM Motor (Synchronous °
Reluctance Motors)
Increases motor loss to let the
High Slip Braking |No (induction motor- No (induction motor- No (induction motor- No &ﬁﬁgﬁ?giﬁf fi‘:;?;t:)};agdﬁgil
(HSB) specific function) specific function) specific function)  braxing -
characteristics have an effect on
this function.
Compensates effects of the system
Iéii‘irl(:)?i‘g]ard No Yes Yes No inertia to increase the speed
precision when the load changes.
Quickly and safely stops the motor
. during power loss and
E&Etﬁgz? hru Yes Yes Yes Yes automatically starts operation at the
previous speed when restores
power without coasting the motor.
Sets the V/f higher than the setting
Overexcitation No (induction motor- No (induction motor- No (induction motor- No value during deceleration to
Deceleration specific function) specific function) specific function) increase motor loss and decrease
deceleration time.
Overvoltage Adi d duri G
Suppression Yes Yes Yes Yes JuStS spee juring regeneration
Function *5 *7 to prevent overvoltage.
Sensorless Zero No Yes (IPM motors only) B No Enabled with high frequency

Speed Control *5

injection with IPM motors.

*1  Enabled when n8-57 = 1 [High-Freq Injection = Enabled].

*2  Rotational Auto-Tuning is necessary.

*3  Contact the manufacturer or your nearest sales representative to drive non-Yaskawa PM motors (SSR1 and SST4 series standard
specifications).

*4  Select the drive capacity accordingly.

*5  Note these points when you use this function:

* When you can decouple the motor and machine for a test run, use Rotational Auto-Tuning. You must make adjustments to the
control in the range where there is no vibration in the machine after Rotational Auto-Tuning.

» For vector control, use a 1:1 drive to motor ratio. You cannot use vector control when more than one motor is connected to one
drive. Select a drive capacity so that the motor rated current is 50% to 100% of the drive rated current. If the carrier frequency is
too high, the drive rated current is derated.

*6  Torque control at zero speed is only available with IPM motors. To enable torque control with [IPM motors at zero speed, set n8-57 =

1

*7 Do not use this function with hoist application.
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1.2 Features and Advantages of Control Methods
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Mechanical Installation

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

2.1 Safety Precautions

ADANGER

Electrical Shock Hazard

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized drive.
Before servicing, disconnect all power to the equipment and wait for the time specified on the
warning label at a minimum. The internal capacitor stays charged after the drive is de-energized.
The charge indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When
all indicators are OFF, measure for dangerous voltages to make sure that the drive is safe.

If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

AWARNING

Electrical Shock Hazard

Do not operate equipment when covers are missing. Some figures in this section include drives
without covers or safety shields to more clearly show the inside of the drive. Replace covers
and shields before operation. Use drives only as specified by the instructions.

Failure to obey can cause death or serious injury.

Ground the neutral point on the power supply of drive models 2xxxB/C and 4xxxA/B/C to
comply with the EMC Directive before turning on the EMC filter or if there is high resistance
grounding.

If the EMC filter is switched ON without the neutral point being grounded or if there is high resistance
grounding, it can cause death or serious injury.

The leakage current of the drive will be more than 3.5 mA in drive models 2xxxB, 2xxxC, 4002B
to 4371B, 4002C to 4371C (with built-in EMC filter turned ON) and 4389 to 4675. The IEC/EN
61800-5-1: 2007 standard specifies that users must wire the power supply to automatically turn
off when the protective ground wire disconnects. Users can also connect a protective ground
wire that has a minimum cross-sectional area of 10 mm2 (copper wire) or 16 mm2 (aluminum
wire).

Failure to obey these standards can cause death or serious injury.

Always use a type B Residual Current Monitor/Residual Current Device (RCM/RCD) where a
residual current operated protective or monitoring device protects against direct or indirect
contact as specified by IEC/EN 60755 The drive can cause a residual current with a DC
component in the protective earthing conductor.

Failure to obey can cause death or serious injury.

Do not work on the drive or around the drive while wearing loose clothing or jewelry. Tighten
loose clothing and remove all metal objects such as watches or rings.

Failure to obey can cause death or serious injury.

Do not remove covers or touch circuit boards while the drive is energized.
Failure to obey can cause death or serious injury.

Only let authorized persons install, wire, maintain, examine, replace parts, and repair the drive.
Failure to obey can cause death or serious injury.

Do not make changes to the drive body or drive circuitry.
Failure to obey can cause death or serious injury and will void warranty. The manufacturer is not responsible for
changes to the product made by the user.
Fire Hazard
Tighten all terminal screws to the correct tightening torque.
Connections that are too loose or too tight can cause incorrect operation and damage to the drive. Incorrect
connections can also cause death or serious injury from fire.
Tighten screws against the bit at an angle in the specified range shown in this manual.

If you tighten the screws at an angle not in the specified range, you can have loose connections that can cause
damage to the terminal block or start a fire.
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2.1 Safety Precautions

AWARNING

Do not put flammable or combustible materials on top of the drive and do not install the drive
near flammable or combustible materials. Attach the drive to metal or other noncombustible
material.

Failure to obey can cause death or serious injury.

Do not use the main circuit power supply (Overcurrent Category lll) at incorrect voltages. Make
sure that the drive rated voltage aligns with the power supply voltage before energizing the
drive.

Failure to obey can cause death or serious injury.

When installing dynamic braking options, wire the components as specified by the wiring
diagrams.

Failure to obey can result in fire, death or serious injury. Incorrect wiring can cause damage to braking
components.

When installing the drive into a closed cabin or cabinet, use a cooling fan or cooler to decrease
the temperature around the drive. Make sure that the intake air temperature to the drive is 50 °C
(122 °F) or less for open chassis type drives, (IP20) and 40 °C (104 °F) or less for enclosed wall-
mounted type (UL Type1) drives.

Failure to obey can cause the drive to overheat and cause fire, death or serious injury.

Crush Hazard
Only approved personnel can operate a crane or hoist to move the drive.
Failure to obey can cause death or serious injury from falling equipment.
Use screws to correctly attach the drive front cover, terminal blocks, and other drive
components before hanging the drive vertically.
Failure to obey can cause serious injury or death from falling equipment.

Prevent more than 1.96 m/s2 (0.2 G) vibration and impact to a hanging drive.
Failure to obey can cause death or serious injury from falling equipment.

Do not try to flip over a hanging drive or leave a hanging drive unattended.
Failure to obey can cause death or serious injury from falling equipment.

Use a lifting mechanism made to move large drives when necessary.
Failure to obey can cause death or serious injury from falling equipment.

A\ CAUTION

Crush Hazard

Do not hold the drive by the front cover or terminal cover. Tighten the screws correctly before
moving the drive.

Failure to obey can cause minor to moderate injury.

NOTICE

Do not let unwanted objects, for example metal shavings or wire clippings, fall into the drive
during drive installation and project construction. Put a temporary cover over the top of the
drive during installation. Remove the temporary cover before start-up or the drive will overheat.

Failure to obey can cause damage to the drive.

Observe correct electrostatic discharge (ESD) procedures when touching the drive.
Failure to obey can cause ESD damage to the drive circuitry.
To use a standard blower-cooled motor, reduce the motor torque in the low-speed range. If 100%

torque is continuously necessary at low speed, use a special motor or vector control motor.
Select a motor that is compatible with the necessary load torque and operating speed range.

Operating the motor in the low speed range decreases the cooling effects, increases motor temperature, and can
cause overheating and motor damage.
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2.1 Safety Precautions

NOTICE

The speed range for continuous operation will be different depending on the lubrication method
and motor manufacturer. To operate the motor at a speed higher than the rated speed, contact
the manufacturer.

If you continuously operate an oil-lubricated motor in the low-speed range, it can cause burning.

When the input voltage is 440 V or higher or the wiring distance is more than 100 meters, pay
special attention to the motor insulation voltage or use a drive-rated motor with reinforced
insulation.

Failure to obey can cause motor winding failure.

If you operated a machine at constant speed and then operated the same machine in variable-
speed mode, motor vibration will increase.

Install vibration-proof rubber on the motor base or use the frequency jump function to avoid the frequency that is
resonating the machine.

The motor may require more acceleration torque with drive operation than with a commercial
power supply. Check 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. Use the rated output current to select an applicable drive. When the distance between
the motor and drive is long, use a wire that can connect the motor to the drive without a
reduction in motor torque.

To use an explosion-proof motor, you must do an explosion-proof test with the drive. As the
drive is not explosion-proof, make sure that you install it in a safe area.
Failure to obey could cause damage to the drive.

Do not lift the drive with the cover removed.

Failure to obey can cause damage to the drive board and terminal block.

Do not use unshielded wire for control wiring. Use shielded, twisted-pair wires and ground the
shield to the ground terminal of the drive.

Failure to obey can cause electrical interference and unsatisfactory system performance.

Do not allow unqualified personnel to use the product. Before you connect a dynamic braking

option to the drive, make sure that you review Braking Unit and Braking Resistor Unit
Installation Manual TOBPC72060001.

Failure to obey can cause damage to the drive and braking circuit.

Do not change the drive circuitry.

Failure to obey can cause damage to the drive and will void warranty. The manufacturer is not responsible for
modifications of the product made by the user.

Make sure that all connections are correct after you install the drive and connecting peripheral
devices.

Failure to obey can cause damage to the drive.
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2.2 Installation Environment

2.2

Installation Environment

The installation environment is important for the lifespan of the product and to make sure that the drive
performance is correct. Make sure that the installation environment agrees with these specifications.

Environment Conditions
Area of Use Indoors
Power Supply Overvoltage Category III

Ambient Temperature

Open chassis type (IP20): -10 °C to +60 °C (14 °F to 140 °F). Derate the output current and output voltage if the drive is installed in areas with
ambient temperatures from +50 °C to +60 °C (122 °F to 140 °F).

Enclosed wall-mounted type (UL Type 1): -10 °C to +40 °C (14 °F to 104 °F)

Settin, . e . . . .
¢ « Drive reliability is better in environments that do not have wide temperature fluctuations.
¢ When installing the drive in an enclosure, use a cooling fan or air conditioner to keep the internal air temperature in the permitted range.
L 95% RH or less
Humidity

Do not let condensation form on the drive.

Storage Temperature

-20 °C to +70 °C (-4 °F to +158 °F) (short-term temperature during transportation)

Surrounding Area

Pollution degree 2 or less

Install the drive in an area without:

« Oil mist, corrosive or flammable gas, or dust

* Metal powder, oil, water, or other unwanted materials

« Radioactive materials or flammable materials, including wood
* Harmful gas or fluids

e Salt

« Direct sunlight

Keep wood and other flammable materials away from the drive.

Altitude

1000 m (3281 ft.) maximum
Note:
Derate the output current by 1% for each 100 m (328 ft.) to install the drive in altitudes between 1000 m to 4000 m (3281 ft. to 13123 ft.).

It is not necessary to derate the rated voltage in these conditions:
* Installing the drive at 2000 m (6562 ft.) or lower

« Installing the drive between 2000 m to 4000 m (6562 ft. to 13123 ft.) and grounding the neutral point on the power supply.
Contact the manufacturer or your nearest sales representative when not grounding the neutral point.

Vibration

¢ 10Hzto 20 Hz: 1 G (9.8 m/s2, 32.15 ft/s2)

* 20 Hzto 55 Hz:
Models 2004 to 2211, 4002 to 4168: 0.6 G (5.9 m/s2, 19.36 ft/s2)
Models 2257 to 2415, 4208 to 4675: 0.2 G (2.0 m/s2, 6.56 ft/s?)

Installation Position

Install the drive vertically for sufficient cooling airflow.

NOTICE: Do not put drive peripheral devices, transformers, or other electronics near the drive. Shield the drive from electrical

interference if components must be near the drive. Failure to obey can cause incorrect operation.

NOTICE: Do not let unwanted objects, for example metal shavings or wire clippings, fall into the drive during drive installation

and project construction. Put a temporary cover over the top of the drive during installation. Remove the temporary cover before
start-up or the drive will overheat. Failure to obey can cause damage to the drive.

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual

33

Mechanical Installation



2.3 Installation Position and Distance

2.3 Installation Position and Distance

Install the drive vertically for sufficient cooling airflow.
Note:

Contact the manufacturer or your sales representative for more information about installing drive models on their side.

A - Vertical installation B - Horizontal installation

Figure 2.1 Installation Position

€ Single Drive Installation

Use the clearances specified to install the drive. Make sure that there is sufficient space for wiring and airflow.

1A

AL — C
D @~
= sE o :
A - 50 mm (2 in.) minimum C - 120 mm (4.7 in.) minimum above
B - 30 mm (1.2 in.) minimum on both and below
sides D - Airflow direction

Figure 2.2 Installation Distances for One Drive

€ Install Drives Side-by-Side

Users can install drive models 2004xB to 2082xB and 4002xB to 4044xB side-by-side.

Install the drives as specified by Figure 2.3. Set L8-35 = 1 [Installation Selection = Side-by-Side Mounting].
Derate the output current to align with the ambient temperature.
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2.3 Installation Position and Distance

Th B 5 = F%ﬁfj

D
A - 50 mm (2 in.) minimum C - 2mm (0.08 in.) minimum between
B - 30 mm (1.2 in.) minimum on both each drive
sides D - 120 mm (4.7 in.) minimum above
and below

Figure 2.3 Installation Distances for Multiple Drives (Side-by-Side)

Note:
* Align the tops of drives that have different dimensions to help when replacing cooling fans.

*Remove the top protective covers of all drives when mounting UL Type 1 enclosure drives side-by-side.

Figure 2.4 Enclosed Wall-Mounted Type (UL Type 1) Installed Side-by-Side
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2.4 Moving the Drive

24  Moving the Drive

Obey local laws and regulations when moving and installing this product.

CAUTION! Crush Hazard. Do not hold the drive by the front cover or terminal cover. Tighten the screws correctly before moving
the drive. Failure to obey can cause minor to moderate injury.

Drive Weight Persons Necessary to Move the Drive

<15kg (33 Ibs.) 1

>15kg (33 Ibs.) 2 + using appropriate lifting equipment

Use the hanging brackets attached to the drive to temporarily lift the drive when you install the drive to a control
panel or wall or when you replace the drive. Do not let the drive stay vertically or horizontally suspended or move
the drive over a long distance while it is suspended.

€ Vertical Suspension
To vertically suspend the drive with the hanging brackets, lift the drive with this procedure:

Model Suspension Method

2110 to 2211, 4075 to 4168 Vertical Suspension

WARNING! Crush Hazard. Use screws to correctly attach the drive front cover, terminal blocks, and other drive components
before hanging the drive vertically. Failure to obey can cause serious injury or death from falling equipment.

WARNING! Crush Hazard. Prevent more than 1.96 m/s2 (0.2 G) vibration and impact to a hanging drive. Failure to obey can
cause death or serious injury from falling equipment.

WARNING! Crush Hazard. Do not try to flip over a hanging drive or leave a hanging drive unattended. Failure to obey can
cause death or serious injury from falling equipment.

1. Put wire through the 2 holes in the hanging brackets.

B

A - Suspension angle of at least 50 B - Hanging bracket (2)
degrees

Figure 2.5 Vertical Suspension

2. Use acrane to gradually wind up the wire. Visually make sure that there is sufficient tension in the wire,
then lift the drive to its correct location.

3. Prepare the control panel for installation, then lower the drive.

Note:
When lowering the drive, stop before the drive touches the floor, then slowly lower it the remaining distance.

€ Horizontal Suspension

Put the drive on the ground horizontally. Connect wires to the 4 hanging brackets and use a crane to lift the drive.

Model Suspension Method

2257 to 2415, 4208 to 4675 Horizontal Suspension

WARNING! Crush Hazard. Prevent more than 1.96 m/s2 (0.2 G) vibration and impact to a hanging drive. Failure to obey can
cause death or serious injury from falling equipment.
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2.4 Moving the Drive

WARNING! Crush Hazard. Do not try to flip over a hanging drive or leave a hanging drive unattended. Failure to obey can
cause death or serious injury from falling equipment.

NOTICE: If you attach a horizontal wire to the drive, the wire can scratch and damage the drive if touches the drive. Use a jig or
pad to prevent damage to the drive.

A - Hanging bracket (4)

Figure 2.6 Horizontal Suspension
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2.5 Remove and Reattach the Keypad

2.5 Remove and Reattach the Keypad

NOTICE: You must remove the keypad before you remove or reattach the front cover. Before you reattach the keypad, make
sure that you tightly fasten the front cover back into its position. If you keep the keypad connected to the drive when you remove
the front cover, it can cause an unsatisfactory connection and incorrect operation.

€ Remove the Keypad

1. Push down the tab on the top of the keypad, then pull the keypad forward and remove it from the drive.

Figure 2.7 Remove the Keypad
2. Pull the keypad connector out from the drive horizontally, then put it in the holder.

Note:
Insert the end of the keypad connector that has the tab.

A - Holder C - Keypad connector
B - Hook

Figure 2.8 Move the Keypad Connector to the Holder

€ Reattach the Keypad

Insert the keypad connector to its initial position. Put the bottom of the keypad into position first, then carefully
push on the top of the keypad until the hook clicks into place.

Figure 2.9 Reattach the Keypad
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2.6 Install the Keypad to a Control Panel or Another Device

2.6 Install the Keypad to a Control Panel or Another Device

You can remove the keypad from the drive and connect it to a remote control extension cable 3 m (9.8 ft) long to
make operation easier when you cannot access the drive. You can operate a drive that is in a control panel without
opening or closing the control panel door. To order optional accessories, contact the manufacturer or your nearest
sales representative.

€ Connect the Keypad from a Remote Location

Use the information in following table to install the keypad in the best location for your application.

Table 2.1 Keypad Installation Method

Installation Method Description Required Tools and Installation Support Sets

Simplified installation is possible. Separately sold installation support

Outside the control panel
sets are not necessary.

Phillips screwdriver #2 (M3)

« Phillips screwdriver #2 (M3, M4)

« Installation support set A (for mounting with screws, model: 900-
192-933-001)

Inside the control panel Keypad does not extend farther than the front of the control panel. « Phillips screwdriver #2 (M3)
¢ Wrench (M4)

« Installation support set B (for mounting with nut clamp, model:
900-192-933-002)

Installation support sets are sold separately. If there are weld studs inside the control panel, use installation
support set B.
NOTICE: Do not let unwanted objects, for example metal shavings or wire clippings, fall into the drive during drive installation

and project construction. Put a temporary cover over the top of the drive during installation. Remove the temporary cover before
start-up or the drive will overheat. Failure to obey can cause damage to the drive.

€ Install Outside of Control Panel

1. Use the panel cut-out dimensions to cut an opening in the control panel for the keypad.

w 2-d
rﬂ—f—‘ff === 2
T
N I
= ! !
|
\ i
I 1 I
I

Figure 2.10 Panel Cut-Out Dimensions to Attach Outside of Control Panel

Table 2.2 Panel Cut-out Dimensions mm (in.)

w H w1 H1 H2 H3 d

22 (0.89) 78 (3.07) 22 (0.89) 29 (1.14) 22 (0.89) 1(0.04) 3.6 (0.14)

2. Remove the keypad and put the keypad connector in the holder on the front cover.

Note:
Insert the end of the keypad connector that has the tab.
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2.6 Install the Keypad to a Control Panel or Another Device

A - Keypad

C - Holder
B - Keypad connector

Figure 2.11 Remove the Keypad
3. Putthe keypad on the outside of the control panel.

Use M3 screws (6 mm (0.2 in.) depth cross-recessed pan head screws) to attach the keypad from the
inside. Tighten the screws to a tightening torque of 0.49 N-m to0 0.73 N-m (4.34 Ib.-in. to 6.46 Ib.-in.).

A - Keypad

C - Control panel
B - M3 screws

Figure 2.12 Mount to the Outside of Control Panel

4. Use the remote control extension cable to connect the keypad to the drive.
A

E— 10

®
p—|

— g
c
A - Remote control extension D - Keypad

B - Communications connector

E - Cable connector
C - Drive

Figure 2.13 Connect the Drive and Keypad with the Remote Control Extension Cable

€@ Install Inside Control Panel

To attach the keypad inside of the control panel, you must purchase the installation support set, which is sold

separately. Contact the manufacturer or your nearest sales representative to order mounting brackets and mounting
hardware.
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2.6 Install the Keypad to a Control Panel or Another Device

Note:
* The installation procedure and panel cut-out dimensions are the same for mounting brackets A and B.

* Use a gasket between the control panel and the keypad in environments with a large quantity of dust or other unwanted airborne
material.

1. Use the panel cut-out dimensions to cut an opening in the control panel for the keypad.
4-d

Figure 2.14 Panel Cut-Out Dimensions to Attach Inside Control Panel

Table 2.3 Panel Cut-out Dimensions mm (in.)

w H w1 H1 d

64 +0.5(2.52 + 0.02) 130 (5.12) 45 (1.77) 105+ 0.5 (4.13 +0.02) 4.8(0.12)

2. Remove the keypad and put the keypad connector in the holder on the front cover.

Note:
Insert the end of the keypad connector that has the tab.

A - Keypad
B - Keypad connector

Figure 2.15 Remove the Keypad
3. Use the screws supplied with the mounting bracket, and attach the keypad to the mounting bracket.

A - Keypad C - M3 screws
B - Mounting bracket A

Figure 2.16 Attach Keypad to Mounting Bracket
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2.6 Install the Keypad to a Control Panel or Another Device

4. Position the mounting bracket to which the keypad has been attached in the control panel, and mount it
from the outside using the screws.

Use the screws supplied with the installation support set, and tighten them to a tightening torque of 0.98 to
1.33 N'm (8.67 to 11.77 Ib.-in.).

A - M4 screws B - Control panel

Figure 2.17 Mount Mounting Bracket to the Interior of the Control Panel
5. Connect the keypad with the drive using the remote control extension cable.

A
E— /0
o
D—I
c
A - Remote control extension D - Keypad
B - Communications connector E - Cable connector

C - Drive

Figure 2.18 Connect the Drive and Keypad with the Remote Control Extension Cable

42 SIEPYEUOQ2A01C AC Drive Q2A Technical Manual



2.6 Install the Keypad to a Control Panel or Another Device

€ External Dimensions of Keypad

. D1

S T AR A

D2

R

Figure 2.19 Exterior and Mounting Dimensions

Table 2.4 Exterior Dimensions (mm)

w

D1

D2

R *I

w1

w2

H1

65

106

8.2

1.6

53.8

44

78

M3

*1  Minimum bending radius
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2.7 Removing/Reattaching Covers

2.7 Removing/Reattaching Covers

This section gives information about how to remove and reattach the front cover and terminal cover for wiring
and inspection.

€ Remove the Front Cover of Drive Models 2004 - 2211, 4002 - 4168

DANGER! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

1. Remove the keypad and remove the keypad connector, then insert the end of the keypad connector that
has the tab into the keypad connector holder on the front cover.

A - Keypad
B - Keypad connector

Figure 2.20 Remove the Keypad and Keypad Connector
2. Loosen the front cover screw.

Figure 2.21 Loosen the Front Cover Screw
3. Push on the tab in the side of the front cover then pull the front cover forward to remove it from the drive.

Figure 2.22 Remove the Front Cover

€ Reattach the Front Cover of Drive Models 2004 - 2211, 4002 - 4168

DANGER! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.
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2.7 Removing/Reattaching Covers

1.  Wire the drive and other peripheral devices.

2. Reverse the steps to reattach the cover.
Note:
»Wire the grounding terminals first, main circuit terminals next, and control circuit terminals last.
*Make sure that you do not pinch wires or signal lines between the front cover and the drive before you reattach the cover.
»Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N-m (8.67 Ib.-in. to 11.77 Ib.in.).

Figure 2.23 Reattach the Front Cover
3. Reattach the keypad to the original position.

€ Remove the Front Cover of Drive Models 2257 - 2415, 4208 - 4675

DANGER! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

1. Loosen the screws on the terminal cover, then pull down on the cover.

CAUTION! Crush Hazard. Only loosen the cover screws. Do not fully remove the cover screws. Make sure that the
terminal covers for larger drives do not fall. Missing cover screws can cause the terminal cover to fall and cause injury.

Figure 2.24 Loosen the Terminal Cover Mounting Screws
2. Pull the terminal cover away from the drive.
3. Remove the keypad, and keypad connector, then insert the end of the keypad connector that has the tab

into the keypad connector holder on the front cover.
N .’-WII'
|

o
"I"
o
SaP

A - Keypad C - Connector holder
B - Keypad connector

Figure 2.25 Remove the Terminal Cover, Keypad, and Keypad Connector
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2.7 Removing/Reattaching Covers

4. Loosen the front cover screws.

Figure 2.26 Loosen the Front Cover Screws

5. Push on the four tabs found on each side of the front cover, then pull the front cover forward to remove it
from the drive.

A - Pull forward to remove the front B - Unhook the tabs found on the
cover. sides of the front cover.

Figure 2.27 Pull Forward to Remove the Front Cover
6. Remove the front cover from the drive.

Figure 2.28 Remove the Front Cover

€ Reattach the Front Cover of Drive Models 2257 - 2415, 4208 - 4675

Wire the drive and other peripheral devices then reattach the front cover.
Note:
Wire the grounding terminals first, main circuit terminals next, and control circuit terminals last.

DANGER! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.
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2.7 Removing/Reattaching Covers

1. Move the front cover to connect the hooks at the top of the front cover to the drive.

A - Hooks

Figure 2.29 Reattach the Front Cover

2. Move the front cover until it clicks into position while pushing on the hooks on the left and right sides of the
front cover.

Note:
Make sure that you do not pinch wires or signal lines between the front cover and the drive before you reattach the cover.

Figure 2.30 Reattach the Front Cover
3. Reattach the keypad to the original position.

4. Wire the drive and other peripheral devices then reattach the terminal cover.
Note:
*Wire the grounding terminals first, main circuit terminals next, and control circuit terminals last.
*Make sure that you do not pinch wires or signal lines between the wiring cover and the drive before you reattach the cover.
 Tighten the screws to a tightening torque of 0.98 N'-m to 1.33 N-m (8.67 Ib.-in. to 11.77 Ib.-in.).

Mechanical Installation

Figure 2.31 Reattach the Terminal Cover
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2.8 Change the Drive Enclosure Type

2.8 Change the Drive Enclosure Type

The enclosure type of the drive is open chassis type (IP20). This section gives information about how to install
UL Type 1 protective covers to change the enclosure type to an enclosed wall-mounted type (UL Type 1).

Install the protective covers before you wire the drive.

@ Attach the Protective Cover of Drive Models 2004 - 2082, 4002 - 4060

B Attach the Top Protective Cover

Align the hooks on the rear of top protective cover with the holes on the top of the drive to attach the top
protective cover.

Note:

* Attach the top protective cover and point the (A) mark on the upper surface of the top protective cover away from the front of the
drive.

* Put the two small hooks on the rear of the top protective cover into the mounting holes near the back of the drive. Then push down on
the front side of the top protective cover to attach the cover.

A - Mark C - Hooks
B - Rear of top protective cover D - Front of drive

Figure 2.32 Attach the Top Protective Cover
B Attach the Conduit Bracket
Remove the front cover.

1. Remove the screws that a

A - Screws that attach the protective cover

Figure 2.33 Remove the Screws that Attach the Protective Cover
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2.8 Change the Drive Enclosure Type

2. Align the screw holes on conduit bracket 1 with the screw holes on the drive and push the bracket into
position. Use the screws to attach it.

A - Conduit bracket 1 C - Screw holes
B - Wiring holes D - Screw hole

Figure 2.34 Attach Conduit Bracket 1
3. Align the screw holes on conduit bracket 2 with the screw holes on conduit bracket 1.
Tighten the screws to a tightening torque of 0.98 N°-m to 1.33 N-m (8.67 Ib.-in. to 11.77 Ib.-in.).
It

A - Conduit bracket 2

Figure 2.35 Attach Conduit Bracket 2
4. Attach the front cover.

€ Attach the Protective Cover of Drive Models 2110, 4075

Mechanical Installation

B Attach the Top Protective Cover
Align the hooks on the rear of top protective cover with the holes on the top of the drive to attach the top
protective cover.

Note:

* Attach the top protective cover and point the (A) mark on the upper surface of the top protective cover away from the front of the
drive.

* Put the two small hooks on the rear of the top protective cover into the mounting holes near the back of the drive. Then push down on
the front side of the top protective cover to attach the cover.

A - Mark C - Hooks
B - Rear side of top protective cover D - Front of drive

Figure 2.36 Attach the Top Protective Cover
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2.8 Change the Drive Enclosure Type

B Attach the Conduit Bracket

1. Align the screw holes on conduit bracket 1 with the screw holes on the drive and push the bracket into
position. Use the screws to attach it at the sides and the bottom.

Tighten the screws to a correct tightening torque:
» Screw A: 1.96 t0 2.53 N'm (17.351t0 22.39 Ib.-in.)
+ Screw B: 0.98 to 1.33 N-m (8.67 to 11.77 Ib.

A - Screw holes on sides C - Screws A
B - Conduit bracket 1 D - Screws B

Figure 2.37 Attach Conduit Bracket 1
Figure 2.38 shows the locations of the screw holes on the bottom of the drive.

A - Front of drive B - Screw holes on bottom

Figure 2.38 Locations of Screw Holes on Bottom
2. Align the screw holes on conduit bracket 2 with the screw holes on conduit bracket 1.

A - Conduit bracket 2

Figure 2.39 Attach Conduit Bracket 2
Figure 2.40 shows the locations of the screw holes on the bottom of conduit bracket 1.
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2.8 Change the Drive Enclosure Type

A - Front of drive B - Screw holes on bottom

Figure 2.40 Locations of Screw Holes on Bottom of Conduit Bracket 1
3. Align the screw holes on conduit bracket 3 with the screw holes on conduit bracket 2.

Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N-m (8.67 Ib.-in. to 11.77 Ib.-in.) and lift
bracket 3 a short distance.

A - Conduit bracket 3
Figure 2.41 Attach Conduit Bracket 3

€ Attach the Protective Cover of Drive Models 2138, 4089 - 4103

B Attach the Top Protective Cover

Put the hooks on the back of the top protective cover into the hook holes on the top of the drive.

Move the cover forward a short distance and tighten the screws to a tightening torque of 0.98 N'm to 1.33 N'm
(8.67 Ib.in. to 11.77 lb.-in.) to attach the cover.

Mechanical Installation

A - Hooks
B - Rear side of top protective cover

- Temporary placement holes

Figure 2.42 Attach the Top Protective Cover
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2.8 Change the Drive Enclosure Type

B Attach the Conduit Bracket

1. Align the screw holes on the stay bracket with the screw holes on the base. Tighten the included screws to
a tightening torque of 0.98 N-m to 1.33 N'-m+(8.67 Ib.-in. to 11.77 Ib.-in.) to attach the stay bracket to the
base.

A - Stay bracket C - Screw
B - Base
Figure 2.43 Assemble Conduit Bracket 1
2. Align the screw holes on conduit bracket 1 with the screw holes on the drive.

Tighten the included screws to a tightening torque of 3.92 N-m to 4.90 N-m (34.70 Ib.-in. to 43.37 Ib.-in.) to
attach the bracket to the drive.

I~

A - Screw holes on sides C - Screws A
B - Conduit bracket 1 D - Screws B

Figure 2.44 Attach Conduit Bracket 1

Figure 2.45 shows the locations of the screw holes on the bottom of the drive.
A

t

A - Front of drive B - Screw holes on bottom

Figure 2.45 Locations of Screw Holes on Bottom
3. Align the screw holes on conduit bracket 2 with the screw holes on conduit bracket 1.
Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N'-m (8.67 Ib.-in. to 11.77 Ib.-in.).
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2.8 Change the Drive Enclosure Type

A - Conduit bracket 2

Figure 2.46 Attach Conduit Bracket 2
Figure 2.47 shows the locations of the screw holes on the bottom of conduit bracket 1.

i : -
|

A - Front of drive B - Screw holes on bottom

Figure 2.47 Locations of Screw Holes on Bottom of Conduit Bracket 1
4. Align the screw holes on conduit bracket 3 with the screw holes on conduit bracket 2.
Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N-m (8.67 Ib.-in. to 11.77 Ib.-in.) and lift
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A - Conduit bracket 3

Figure 2.48 Attach Conduit Bracket 3

€ Attach the Protective Cover of Drive Models 2169 - 2210, 4140 - 4168

B Attach the Top Protective Cover

Put the hooks on the back of the top protective cover into the hook holes on the top of the drive.

Move the cover forward a short distance and tighten the screws to a tightening torque of 0.98 N'-m to 1.33 N'm
(8.67 Ib.in. to 11.77 Ib.-in.) to attach the cover.
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2.8 Change the Drive Enclosure Type

A - Hooks C - Temporary placement holes
B - Rear side of top protective cover

Figure 2.49 Attach the Top Protective Cover
B Attach the Conduit Bracket

1. Align the screw holes on the stay bracket with the screw holes on the base. Tighten the included screws to

a tightening torque of 0.98 N-m to 1.33 N'm (8.67 Ib.-in. to 11.77 Ib.-in.) to attach the stay bracket to the
base.

A - Stay bracket C - Screw
B - Base
Figure 2.50 Assemble Conduit Bracket 1

2. Align the screw holes on conduit bracket 1 with the screw holes on the drive and push the bracket into
position. Use the screws to attach the bracket.

Tighten the screws to a correct tightening torque.

» Screw A: 3.92 N'm to 4.90 N'm (34.70 Ib.-in. t0 43.37 Ib.-in.)
» Screw B: 8.83 N'mto 10.79 N-m (78.15 Ib.-in. t0 95.49 Ib.in.)
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2.8 Change the Drive Enclosure Type

A - Screw holes on sides C - Screws A
B - Conduit bracket 1 D - Screws B

Figure 2.51 Attach Conduit Bracket 1
Figure 2.52 shows the locations of the screw holes on the bottom of the drive.
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A - Front of drive B - Screw holes on bottom

Figure 2.52 Locations of Screw Holes on Bottom
3. Align the screw holes on conduit bracket 2 with the screw holes on conduit bracket 1.
Tighten the screws to a tightening torque of 0.98 N°-m to 1.33 N-m (8.67 Ib.-in. to 11.77 Ib.-in.).

. 1.

A - Conduit bracket 2

Figure 2.53 Attach Conduit Bracket 2
Figure 2.54 shows the locations of the screw holes on the bottom of conduit bracket 1.
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2.8 Change the Drive Enclosure Type
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A - Front of drive B - Screw holes on bottom

Figure 2.54 Locations of Screw Holes on Bottom of Conduit Bracket 1
4. Align the screw holes on conduit bracket 3 with the screw holes on conduit bracket 2.
Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N-m (8.67 Ib.-in. to 11.77 Ib.-in.) and lift

A - Conduit bracket 3
Figure 2.55 Attach Conduit Bracket 3

€@ Attach the Protective Cover of Drive Models 2257 - 2313, 4208 - 4296
B Attach the Top Protective Cover

Align the screw holes of the top protective cover with the screw holes on the top of the drive.
Tighten the screws to a tightening torque of 0.98 N-m to 1.33 N'-m (8.67 lb.-in. to 11.77 Ib.-in.) to attach the cover.

Figure 2.56 Attach the Top Protective Cover
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2.8 Change the Drive Enclosure Type

B Attach the Conduit Bracket

1. Align the screw holes on the stay bracket with the screw holes on the base. Tighten the included screws to

a tightening torque of 0.98 N-m to 1.33 N'-m (8.67 Ib.-in. to 11.77 Ib.-in.) to attach the stay bracket to the
base.

A - Stay bracket C - Screw
B - Base
Figure 2.57 Assemble Conduit Bracket 1

2. Align the screw holes on conduit bracket 1 with the screw holes on the drive and push the bracket into
position.

» Use the screws to attach the bracket.
» Tighten the screws to a correct tightening torque:

— Screw A: 0.98 N'm to 1.33 N'-m (8.67 Ib.-in. to 11.77 Ib.-in.)

A - Screw holes on sides C - Screws A
B - Conduit bracket 1 D - Screws B

Figure 2.58 Attach Conduit Bracket 1
Figure 2.59 shows the locations of the screw holes on the bottom of the drive.
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2.8 Change the Drive Enclosure Type

A - Front of drive B - Screw holes on bottom

Figure 2.59 Locations of Screw Holes on Bottom
3. Align the screw holes on conduit bracket 2 with the screw holes on conduit bracket 1.

Tighten the screws to a tlghtenlng torque of 0.98 N‘m to 1.33 N'-m (8.67 Ib ‘in. to 11.77 Ib.-in.).
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A - Conduit bracket 2
Figure 2.60 Attach Conduit Bracket 2

€ Attach the Protective Cover of Drive Models 2360, 4371
B Attach the Top Protective Cover

Align the screw holes of the top protective cover with the screw holes on the top of the drive.
Tighten the screws to a tightening torque of 0.98 N'm to 1.33 N-'m (8.67 Ib.-in. to 11.77 1b.-in.) to attach the cover.

Figure 2.61 Attach the Top Protective Cover
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2.8 Change the Drive Enclosure Type

B Attach the Conduit Bracket

1. Align the screw holes on the stay bracket with the screw holes on the base. Tighten the included screws to

a tightening torque of 0.98 N-m to 1.33 N'-m (8.67 Ib.-in. to 11.77 Ib.-in.) to attach the stay bracket to the
base.

A - Bracket C - Screws
B - Base
Figure 2.62 Assemble Conduit Bracket 1

2. Align the screw holes on conduit bracket 1 with the screw holes on the drive and push the bracket into
position.

» Use the screws to attach the bracket.

» Tighten the screws to a correct tightening torque.
— Screw A: 0.98 N-m to 1.33 N'm (8.67 Ib.:in. to 11.77 Ib.-in.)
— Screw B: 1.96 N'm to 2.53 N'-m (17.35 Ib.-in. t0 22.39 Ib.-in.)
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A - Screw holes on sides C- Screws A
B - Conduit bracket 1 D - Screws B

Figure 2.63 Attach Conduit Bracket 1
Figure 2.64 shows the locations of the screw holes on the bottom of the drive.
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2.8 Change the Drive Enclosure Type

A - Front of drive B - Screw holes on bottom

Figure 2.64 Locations of Screw Holes on Bottom
3. Align the screw holes on conduit bracket 2 with the screw holes on conduit bracket 1.
Tighten the screws to a tlghtemng torque of 0.98 N‘m to 1. 33 N ‘m (8. 67 Ib ‘in. to 11.77 Ib.-in.).
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A - Conduit bracket 2
Figure 2.65 Attach Conduit Bracket 2
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2.9 Installation Methods

2.9 Installation Methods

The drive installation methods include standard installation and external heatsink installation.

& Standard Installation

Refer to Drive Exterior and Mounting Dimensions on page 388 for more information about external dimensions
and installation procedure.

&€ External Heatsink

An attachment is necessary to install drive models smaller than 2082 (200 V class) and 4060 (400 V class) with
the heatsink outside of the panel.
Note:

* The exterior mounting dimensions and installation dimensions for a standard installation are different than the dimensions for an
external heatsink installation.

* The shaded parts of the panel cut-out dimensions are the gasket dimensions. Make sure that the gasket is not smaller than the specified
dimension.
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Figure 2.66 Panel Cut-Out Dimensions
Table 2.5 Panel Cut-Out Dimensions (200 V Class)
Dimensions mm (in.)
Model
w H D1 D2 w1 w2 w3 w4 H1 H2 H3 H4 H5 A B d1
2004
2006
2010
2012
5018 140 294 138 38 102 102 16 3 282 23 6 26 6 134 233 M5
Sop1 | GBSO [ (LS | (543) | (150) | (402) | (402) | (063) | (0.12) | (IL10) | (0.91) | (024) | (1.02) | (024) | (5:28) | (O17)
2030
2042
*]
2056 180 329 134 68 140 140 17 3 318 23.5 5 245 6 174 270 M5
*] (7.09) | (12.95) | (5.28) | (2.68) | (5.51) | (5.51) | (0.67) | (0.12) | (12.52) | (0.93) | (0.20) | (0.97) | (0.24) | (6.85) | (10.63)
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Dimensions mm (in.)
Model
w H D1 D2 w1 w2 w3 w4 H1 H2 H3 H4 H5 A B d1
2070
2082 220 384 140 87 192 192 11 3 371 27 7 25 214 319 M6
. ®8.66) | (15.12) | (5.51) | 3.43) | (7.56) | (7.56) | (0.43) | (0.12) | (14.61) | (1.06) | (0.28) | (0.98) | (0.24) | (8.43) | (12.56)
2110 240 400 166 114 195 204 14.5 8 385 19.5 7.5 19.5 7.5 224 346 M6
9.45) | (15.75) | (6.54) | (4.49) | (7.68) | (8.03) | (0.57) | (0.32) | (15.16) | (0.77) | (0.30) | (0.77) | (0.30) | (8.82) | (13.62)
2138 255 450 166 114 170 210 34.5 8 436 20 8 20 239 396 M6
(10.04) | (17.72) | (6.54) | (449) | (6.69) | (827) | (1.36) | (0.32) | (17.17) | (0.79) | (0.32) | (0.79) | (0.24) | (9.41) | (15.59)
2169 264 543 186 149 190 220 29 8 527 19.5 8.5 20.5 7.5 248 487 M8
2211 | (10.39) | (21.38) | (7.32) | (5.87) | (7.48) | (8.66) | (1.14) | (0.32) | (20.75) | (0.77) | (0.34) | (0.81) | (0.30) | (9.76) | (19.17)
2257 312 700 260 160 218 263 39 8 675 33 12 32 13 296 610 M10
2313 | (12.28) | (27.56) | (10.24) | (6.30) | (8.58) | (10.35) | (1.54) | (0.32) | (26.56) | (1.30) | (0.47) | (1.26) | (0.51) | (11.65) | (24.02)
2360 440 800 254 218 370 310 23 12 773 31.5 14 315 13 416 710 M2
2415 | (17.32) | (31.50) | (10.00) | (8.58) | (14.57) | (12.20) | (0.91) | (0.47) | (30.43) | (1.24) | (0.55) | (1.24) | (0.51) | (16.38) | (27.95)
*1  The attachment for external heatsink installation is necessary.
Table 2.6 Panel Cut-Out Dimensions (400 V Class)
Dimensions mm (in.)
Model
w H D1 D2 w1 w2 w3 w4 w5 w6 H1 H2 H3 H4 H5 A B d1
4002
4004
4005
4007 | 140 294 138 38 102 102 16 3 282 23 6 26 6 134 233 M5
4009 | (5.51) | (11.57) | (5.43) | (1.50) | (4.02) | (4.02) | (0.63) | (0.12) (11.10) | (0.91) | (0.24) | (1.02) | (0.24) | (5.28) | (9.17)
4012
4018
*]
4023 | 140 294 138 73 102 102 16 3 282 23 6 26 6 134 233 M5
*| (5.51) | (11.57) | (5.43) | (2.87) | (4.02) | (4.02) | (0.63) | (0.12) (11.10) | (0.91) | (0.24) | (1.02) | (0.24) | (5.28) | (9.17)
4031
038 | 180 329 134 68 140 140 17 3 ) i 318 | 235 5 245 6 174 270 M5
o | 309 [(1295) | (528) | (268) | (551 | (551) | (0.67) | (0.12) (12.52) | (0.925) | (0.20) | (0.97) | (0.24) | (6.85) | (10.63)
4044 | 220 384 140 87 192 192 11 3 371 27 7 25 6 214 319 M6
* | (8.66) | (15.12) | (5.51) | (3.43) | (7.56) | (7.56) | (0.43) | (0.12) (14.61) | (1.06) | (0.28) | (0.98) | (0.24) | (8.43) | (12.56)
4060 | 220 384 140 106 192 192 11 3 371 27 7 25 6 214 319 M6
*| (8.66) | (15.12) | (5.51) | (4.17) | (7.56) | (7.56) | (0.43) | (0.12) (14.61) | (1.06) | (0.28) | (0.98) | (0.24) | (8.43) | (12.56)
a5 | 240 400 166 114 195 204 14.5 8 385 19.5 7.5 19.5 7.5 224 346 M6
9.45) | (15.75) | (6.54) | (4.49) | (7.68) | (8.03) | (0.57) | (0.32) (15.16) | (0.77) | (0.30) | (0.77) | (0.30) | (8.82) |(13.62)
4089 | 255 450 166 114 170 210 | 345 8 436 20 8 20 6 239 396 M6
4103 | (10.04) | (17.72) | (6.54) | (4.49) | (6.69) | (8.27) | (1.36) | (0.32) 17.17) | (0.79) | (0.32) | (0.79) | (0.24) | (9.41) | (15.59)
4140 | 264 543 186 149 190 220 29 8 527 19.5 8.5 20.5 7.5 248 487 Mg
4168 |(10.39) | (21.38) | (7.32) | (5.87) | (7.48) | (8.66) | (1.14) | (0.32) (20.75) | (0.77) | (0.34) | (0.81) | (0.30) | (9.76) | (19.17)
4208
5o | 312 700 260 160 218 263 39 8 ) i 675 33 12 32 13 296 610 | 1o
1206 | (12:28) | 27:56) | (10.24) | (6.30) | (8:58) | (1035)| (1.54) | (0.32) (26.56) | (1.30) | (0.47) | (1.26) | (0.51) | (11.65) | (24.02)
4371 | 440 800 254 218 370 310 23 12 773 315 14 315 13 416 7101 o
4389 | (17.32) | (31.50) | (10.00) | (8.58) | (14.57) | (12.20) | (0.91) | (0.47) (30.43) | (1.24) | (0.55) | (1.24) | (0.51) | (16.38) | (27.95)
4453
aseg | 510 | 1140 | 260 220 450 404 18 12 179 225 | 1110 34 15 34 15 486 | 1042 |
ag7s | (20:08) | (44.88) (10.24) | (8.66) | (17.72) | (15.91) | (0.71) | (0.47) | (7.05) | (8.86) | (43.70) | (1.34) | (0.59) | (1.34) | (0.59) | (19.13) | (41.02)
*1  The attachment for external heatsink installation is necessary.
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Electrical Installation
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This chapter explains how to wire the control circuit terminals, motor, and power supply.

Safety Precautions........iinssss s 66
Standard Connection Diagram ........ccccocrcmicrcssscssscssss s sssss s ss s ssessssssns 69
Main CirCUit WIriNg ..o ssssssss s sn e s s s ssnsnas 72
Main Circuit Terminal BIoCk Wiring ........ccueimmnmisnmnnnsssssssessessessssssssssssssns 82
Control Circuit Wiring ......cccccecminerisrsmisrssssesssessssssssssssssssssssssssssssssssssssssssssssssssnns 88
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Improve the Power Factor ... 108
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Protect the Drive during Failures ... reerrcerscrrsrce e sse s 112
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3.1 Safety Precautions

3.1 Safety Precautions

ADANGER

Electrical Shock Hazard

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized drive.
Before servicing, disconnect all power to the equipment and wait for the time specified on the
warning label at a minimum. The internal capacitor stays charged after the drive is de-energized.
The charge indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When
all indicators are OFF, measure for dangerous voltages to make sure that the drive is safe.

If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.
Make sure that all electrical connections are correct and install all drive covers before
energizing the drive. Use terminals for their intended function only.

Incorrect wiring or ground connections, and incorrect repair of protective covers can cause death or serious
injury.

AWARNING

Electrical Shock Hazard
Correctly ground the drive before turning on the EMC filter switch.
Failure to obey can cause death or serious injury.

Use the terminals for the drive only for their intended purpose. Refer to the technical manual for
more information about the 1/0 terminals.

Wiring and grounding incorrectly or modifying the cover may damage the equipment or cause injury.

Crush Hazard
Use a lifting mechanism made to move large drives when necessary.
Failure to obey can cause death or serious injury from falling equipment.

Do not try to flip over a hanging drive or leave a hanging drive unattended.
Failure to obey can cause death or serious injury from falling equipment.

Prevent more than 1.96 m/s2 (0.2 G) vibration and impact to a hanging drive.

Failure to obey can cause death or serious injury from falling equipment.

Use screws to correctly attach the drive front cover, terminal blocks, and other drive
components before hanging the drive vertically.

Failure to obey can cause serious injury or death from falling equipment.

Only approved personnel can operate a crane or hoist to move the drive.
Failure to obey can cause death or serious injury from falling equipment.

Fire Hazard

When installing the drive into a closed cabin or cabinet, use a cooling fan or cooler to decrease
the temperature around the drive. Make sure that the intake air temperature to the drive is 50 °C
(122 °F) or less for open chassis type drives, (IP20) and 40 °C (104 °F) or less for enclosed wall-
mounted type (UL Type1) drives.

Failure to obey can cause the drive to overheat and cause fire, death or serious injury.

When installing dynamic braking options, wire the components as specified by the wiring
diagrams.

Failure to obey can result in fire, death or serious injury. Incorrect wiring can cause damage to braking
components.

Do not use the main circuit power supply (Overcurrent Category lll) at incorrect voltages. Make
sure that the drive rated voltage aligns with the power supply voltage before energizing the
drive.

Failure to obey can cause death or serious injury.
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AWARNING

Do not put flammable or combustible materials on top of the drive and do not install the drive
near flammable or combustible materials. Attach the drive to metal or other noncombustible
material.

Failure to obey can cause death or serious injury.

Tighten screws against the bit at an angle in the specified range shown in this manual.
If you tighten the screws at an angle not in the specified range, you can have loose connections that can cause
damage to the terminal block or start a fire.
Tighten all terminal screws to the correct tightening torque.
Connections that are too loose or too tight can cause incorrect operation and damage to the drive. Incorrect
connections can also cause death or serious injury from fire.

Electrical Shock Hazard
Do not make changes to the drive body or drive circuitry.
Failure to obey can cause death or serious injury and will void warranty. The manufacturer is not responsible for
changes to the product made by the user.
Only let authorized persons install, wire, maintain, examine, replace parts, and repair the drive.
Failure to obey can cause death or serious injury.

Do not remove covers or touch circuit boards while the drive is energized.

Failure to obey can cause death or serious injury.

Do not work on the drive or around the drive while wearing loose clothing or jewelry. Tighten
loose clothing and remove all metal objects such as watches or rings.

Failure to obey can cause death or serious injury.

Always use a type B Residual Current Monitor/Residual Current Device (RCM/RCD) where a
residual current operated protective or monitoring device protects against direct or indirect

contact as specified by IEC/EN 60755 The drive can cause a residual current with a DC
component in the protective earthing conductor.

Failure to obey can cause death or serious injury.
The leakage current of the drive will be more than 3.5 mA. The IEC/EN 61800-5-1: 2007 standard
specifies that users must wire the power supply to automatically turn off when the protective

ground wire disconnects. Users can also connect a protective ground wire that has a minimum
cross-sectional area of 10 mm2 (copper wire) or 16 mm2 (aluminum wire).

Failure to obey these standards can cause death or serious injury.

Ground the neutral point on the power supply to comply with the EMC Directive before turning
on the EMC filter or if there is high resistance grounding.

If the EMC filter is switched ON without the neutral point being grounded or if there is high resistance
grounding, it can cause death or serious injury.

Do not operate equipment when covers are missing. Some figures in this section include drives
without covers or safety shields to more clearly show the inside of the drive. Replace covers
and shields before operation. Use drives only as specified by the instructions.

Failure to obey can cause death or serious injury.

A CAUTION

Crush Hazard

Do not hold the drive by the front cover or terminal cover. Tighten the screws correctly before
moving the drive.

Failure to obey can cause minor to moderate injury.
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NOTICE

Do not let unwanted objects, for example metal shavings or wire clippings, fall into the drive
during drive installation and project construction. Put a temporary cover over the top of the
drive during installation. Remove the temporary cover before start-up or the drive will overheat.

Failure to obey can cause damage to the drive.

Observe correct electrostatic discharge (ESD) procedures when touching the drive.
Failure to obey can cause ESD damage to the drive circuitry.
To use a standard blower-cooled motor, reduce the motor torque in the low-speed range. If 100%

torque is continuously necessary at low speed, use a special motor or vector control motor.
Select a motor that is compatible with the necessary load torque and operating speed range.

Operating the motor in the low speed range decreases the cooling effects, increases motor temperature, and can
cause overheating and motor damage.

The speed range for continuous operation will be different depending on the lubrication method
and motor manufacturer. To operate the motor at a speed higher than the rated speed, contact
the manufacturer.

If you continuously operate an oil-lubricated motor in the low-speed range, it can cause burning.
When the input voltage is 440 V or higher or the wiring distance is more than 100 meters, pay

special attention to the motor insulation voltage or use a drive-rated motor with reinforced
insulation.

Failure to obey can cause motor winding failure.

If you operated a machine at constant speed and then operated the same machine in variable-
speed mode, motor vibration will increase.

Install vibration-proof rubber on the motor base or use the frequency jump function to avoid the frequency that is
resonating the machine.

The motor may require more acceleration torque with drive operation than with a commercial
power supply. Check 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. Use the rated output current to select an applicable drive. When the distance between
the motor and drive is long, use a wire that can connect the motor to the drive without a
reduction in motor torque.

To use an explosion-proof motor, you must do an explosion-proof test with the drive. As the
drive is not explosion-proof, make sure that you install it in a safe area.
Failure to obey could cause damage to the drive.

Do not lift the drive with the cover removed.

Failure to obey can cause damage to the drive board and terminal block.

Do not use unshielded wire for control wiring. Use shielded, twisted-pair wires and ground the
shield to the ground terminal of the drive.

Failure to obey can cause electrical interference and unsatisfactory system performance.

Do not allow unqualified personnel to use the product. Before you connect a dynamic braking

option to the drive, make sure that you review Braking Unit and Braking Resistor Unit
Installation Manual TOBPC72060001.

Failure to obey can cause damage to the drive and braking circuit.

Do not change the drive circuitry.

Failure to obey can cause damage to the drive and will void warranty. The manufacturer is not responsible for
modifications of the product made by the user.

Make sure that all connections are correct after you install the drive and connecting peripheral
devices.

Failure to obey can cause damage to the drive.
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3.2 Standard Connection Diagram
Wire the drive as specified by Figure 3.1.

WARNING! Sudden Movement Hazard. Set the MFDI terminal parameters before you close the control circuit wiring. Incorrect
Run/Stop circuit sequence settings can cause death or serious injury from moving equipment.

WARNING! Sudden Movement Hazard. Correctly wire the start/stop and safety circuits before energizing the drive. Momentarily
closing a digital input terminal can start a drive that is programmed for 3-Wire control. Failure to obey can cause death or
serious injury from moving equipment.

WARNING! Sudden Movement Hazard.
When using a 3-Wire sequence:
» Set the drive for 3-Wire sequence.
» Setb1-17 = 1 [RUN@PowerUp Selection = Disregard RUN]
 Wire the drive for 3-Wire sequence.
If these three conditions are correct, the motor can rotate in reverse when energizing the drive:
» The drive is wired for 3-Wire sequence.
» The drive is set for a 2-Wire sequence (default).
* b1-17 = 2 [Accept RUN]J
Failure to obey can cause death or serious injury from moving equipment.

NOTICE: Fire Hazard. Install sufficient branch circuit short circuit protection as specified by applicable codes and this manual.
The drive is suited for circuits that supply not more than 100,000 RMS symmetrical amperes, 240 Vac maximum (200 V Class),
480 Vac maximum (400 V Class). Failure to obey can cause death or serious injury.

NOTICE: When the input voltage is 440 V or higher or if the wiring distance is longer than 100 m (328 ft.) be sure to use a drive
duty motor or carefully monitor the motor insulation voltage. Failure to obey can cause damage to the motor insulation.

NOTICE: Do not connect the AC control circuit ground to the drive enclosure. Failure to obey can cause incorrect control circuit
operation.
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QO identifies control circuit terminal.

Figure 3.1 Standard Drive Connection Diagram

Set the wiring sequence to de-energize the drive with the fault relay output. If the drive outputs a fault during fault restart when you

use the fault restart function, set L5-02 = 2 [Fault@Reset Select = Enable Fault Output] to de-energize the drive. Be careful when
you use a cut-off sequence. The default setting for L5-02 = I [Fault@Reset Select = Disable Fault Output].

*1

*2  When you install a DC reactor, you must remove the jumper between terminals +1 and +2.
*3  Models 2110 to 2415 and 4060 to 4675 have a DC reactor.
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*4  When you use an optional regenerative converter, regenerative unit, or braking unit, set L8-55 = 0 [DB IGBT Protection = Disable]
to disable the protection function of the drive braking transistor. If L8-55 = I [DB IGBT Protection = Enabled], the drive will detect

rF' [Braking Resistor Fault].

*S  When you use a regenerative converter, regenerative unit, braking unit, braking resistor, or braking resistor unit, set L3-04 = 0
[StallP@Decel Enable = Disabled]. If L3-04 = 1 [StallP@Decel Enable = Enabled], the drive could possibly not stop in the
specified deceleration time.

*6  When you use an ERF-type braking resistor, set L8-01 = 1 [3%ERF DBR Protection = Enabled] and set a wiring sequence to de-
energize the drive with the fault relay output.

*7  When you connect a braking unit (CDBR series) or a braking resistor unit (LKEB series) to drive models 2110, 2138, and 4103,

make sure that you use wires that are in the range of the applicable gauges for the drive. A junction terminal is necessary to connect

wires that are less than the applicable gauge to the drive. Contact the manufacturer or your nearest sales representative for more
information about selection and installation of the junction terminal.

*8  Cooling fan wiring is not necessary for self-cooling motors.

*9  Connect peripheral options to terminals -, +1, +2, B1, and B2.

WARNING! Electrical Shock Hazard. Use terminals -, +1, +2, B1, and B2 to connect options to the drive. Do not connect

an AC power supply lines to these terminals. Failure to obey can cause death or serious injury.

*10 Encoder circuit wiring (wiring to PG-B3 option card) is not necessary for applications that do not use motor speed feedback.
*11 Connect 24 V power to terminal E24V-AOV to maintain power to the drive control circuit when the main circuit is OFF.

*12 Install a wire jumper between terminals DOV-DIC-D24V to select the type of the power supply for MFDI (sinking/sourcing mode or

internal/external power supply).
NOTICE: Do not close the circuit between terminals D24V and DOV. Failure to obey will cause damage to the drive.
+ Sinking Mode: Install a jumper between terminals DIC and D24V.

NOTICE: Do not close the circuit between terminals DIC and DOV in Sinking Mode. Failure to obey will cause damage

to the drive.

* Sourcing Mode: Install a jumper between terminals DIC and DOV.

NOTICE: Do not close the circuit between terminals DIC and D24V in Source Mode. Failure to obey will cause damage

to the drive.

» External power supply: Remove the wire jumper between terminals DIC-D24V and terminals DIC-DOV.
*13  The maximum output current capacity for terminals +10V and -10V on the control circuit is 20 mA.

NOTICE: Do not install a jumper between terminals +10V, -10V, and AOV. Failure to obey can cause damage to the drive.

*14 DIP switches S1-1 to S1-3 set terminals AlIl to AI3 for voltage or current input. The default setting for S1-1 and S1-3 is voltage input

(“V” side). The default setting for S1-2 is current input (“I” side).

*15 DIP switch S4 sets terminal AI3 for analog or PTC input. Set DIP switch S1-3 to the “V” side, and set H3-05 = 0 [AI3 Signal Level

Select = 0 to 10V (Lower Limit at 0)] to set terminal AI3 for PTC input with DIP switch S4.
*16 Do not ground the control circuit terminals A0V or connect them to the drive.

WARNING! Do not connect the AOV control circuit terminals to ground. Failure to obey can cause drive malfunction or
failure.

*17 Connect the positive lead from an external 24 Vdc power supply to terminal E24V and the negative lead to terminal AQV.

NOTICE: Do not connect terminals E24V and AOV inversely. Failure to obey will cause damage to the drive.

*18 Use multi-function analog monitor outputs with analog frequency meters, ammeters, voltmeters, and wattmeters. Do not use monitor

outputs with feedback-type signal devices.
*19  Jumper switch S5 sets terminal AO1 and AO2 for voltage or current output. The default setting for S5 is voltage output (“V” side).
*20  Set DIP switch S2 to “ON” to enable the termination resistor in the last drive in a Modbus network.
*21 Use only SOURCE Mode for Safe Disable input.
*22  Disconnect the wire jumper between H1 and HC, and H2 and HC to use the Safe Disable input.
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3.3 Main Circuit Wiring

3.3  Main Circuit Wiring

This section gives information about the functions, specifications, and procedures necessary to safely and
correctly wire the main circuit in the drive.

NOTICE: Do not solder the ends of wire connections to the drive. Soldered wiring connections can become loose. Incorrect
wiring procedures can cause drive malfunction because of loose terminal connections.

NOTICE: Turn the drive ON (Run) and OFF (Stop) a maximum of one time each 30 minutes with the MC on the power source
side to extend the service life of the relay contacts and electrolytic capacitors in the drive. Run and Stop the motor as much as
possible with the drive. The drive can fail if users frequently turn the drive ON and OFF with the MC on the power source side to
Run and Stop the drive. Incorrect operation can decrease the service life of the relay contacts and electrolytic capacitors.

€ Motor and Main Circuit Connections
WARNING! Electrical Shock Hazard. Do not connect terminals R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, -, +1, +2, +3, B1, or B2 to
the ground terminal. Failure to obey can cause death, serious injury, or damage to equipment.

|

- +1 +2
RL1 S/L2 T3 > \\ V> \\ B1 B2 | Um1 vm2 W3

B
F RN E—
(I
E— R T
/ c
D
A - DC bus terminal D - Three-Phase Motor
B - Connect to the drive ground E - UseR, S, T for input power
terminal. supply.
C - Ground the motor case. F - Input Protection (Fuses or Circuit
Breakers)

Note:
The location of terminals are different for different drive models.

Figure 3.2 Wiring the Main Circuit and Motor
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€ Configuration of Main Circuit Terminal Block

) |B1 BZ HU/T1 VT2 WIT3\

ool

Figure 3.3 Configuration of Main Circuit Terminal Block for Drive Models 2004 - 2042, 4002 - 4023

[RIL1_SiL2 T3] | = +1 +2 | [B1 BZHUIT1 VIT2 WIT3\

— |

® I AH]H @

Figure 3.4 Configuration of Main Circuit Terminal Block for Drive Models 2056, 4031, 4038

a Electrical Installation

[RIL1 SIL2 TIL3H - # 2 | [B1 B2HUIT1 VIT2 WIT3]

000 O

® HTHKTH ®

Figure 3.5 Configuration of Main Circuit Terminal Block for Drive Model 2070, 2082, 4044
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[RIL1_S/IL2 T3] - +1 ] [B1 B2 ] [UIT1

Q0000 =0

\ — ~ ~ &~ =
——

®|HTHHIH @

Figure 3.6 Configuration of Main Circuit Terminal Block for Drive Model 4060

(@]

Q0000=—= 000
90 —

[RIL1 SlL2 T3 — + |[B1 B2| [Um1 VT2 W3]

Pe o

Figure 3.7 Configuration of Main Circuit Terminal Block for Drive Model 2110, 4075

[e] (@) [e)

RIL1 S/L2 TIL3 - +1 B1 B2 UM VT2 WT3

O® &0

Figure 3.8 Configuration of Main Circuit Terminal Block for Drive Model 4089
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B B B B8 8 8 8 B B 8

- .|.1

R/IL1 S/L2 TIL3 ~ < B2 UIT1 VIT2 WIT3
© Ol

Figure 3.9 Configuration of Main Circuit Terminal Block for Drive Models 2138, 4103

| ©
N I

B2

|
RIL1 SIL2 TIL3 ‘@ @> @’ uim ViIt2  WIT3
- - +3/B1

SICHENCIS

Figure 3.10 Configuration of Main Circuit Terminal Block for Drive Models 2169, 2211, 4140, 4168

Figure 3.11 Configuration of Main Circuit Terminal Block for Drive Models 2257, 2313, 4208 - 4296
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Figure 3.12 Configuration of Main Circuit Terminal Block for Drive Models 2360, 2415, 4371, 4389

U O @ [9)
LO

7))

\9),
©
©
19

TRt sz I
D u O\V/ H o\V/
@@l
@: |
Rt s2

Figure 3.13 Configuration of Main Circuit Terminal Block for Drive Models 4453 - 4675

€ Main Circuit Terminal Functions

Table 3.1 Main Circuit Terminal Functions

Model
Terminals 2004 - 2082 2110-2138 2169 - 2415 Function
4002 - 4044 4060 - 4168 4208 - 4675

R/L1

S/L2 Main circuit power supply input gﬁp;‘f;ﬂem a commercial power
T/L3

U/T1

V/T2 Drive output To connect a motor.

W/T3

2; Braking resistor connection gfal?ijl?gn?g;iitgrrallx{rim?f resistor or
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Model
BRI E 2004 - 2082 2110-2138 2169 - 2415 FUEEE
4002 - 4044 4060 - 4168 4208 - 4675
+2 . - To connect peripheral devices, for
B En% l_))ower supply input (+1 example: perp
+1 . * DC power input
* DC reactor connection (+1 and | pc power supply input (+1 and -) . . .
+2) . Braking Unit
* DC power supply input (+1
and -) * DC Reactor
* Braking unit connection (+3 Note:
+3 _ and -) Remove the jumper between
terminals +1 and +2 to
connect a DC reactor.
@ ¢ 200 V: D class grounding (ground to 100 Q or less) .
. To ground the drive.
* 400 V: C class grounding (ground to 10 Q or less)

Use terminals B1 and - to connect a CDBR-type control unit to drive models 2004 to 2138 and 4002 to 4168 that
have built-in braking transistors.

€ Wire Selection

B Wire Selection Precautions

WARNING! Electrical Shock Hazard. The leakage current of the drive will be more than 3.5 mA. The IEC/EN 61800-5-1: 2007
standard specifies that users must wire the power supply to automatically turn off when the protective ground wire disconnects.
Users can also connect a protective ground wire that has a minimum cross-sectional area of 10 mm?2 (copper wire) or 16 mm?
(aluminum wire). Failure to obey these standards can cause death or serious injury.

Think about line voltage drop before selecting wire gauges. Select wire gauges that drop the voltage by 2% or less
of the rated voltage. Increase the wire gauge and the cable length when the risk of voltage drops increases.
Calculate line voltage drop with this formula:

Line voltage drop (V) = V3 x wire resistance (Q/km) x wiring distance (m) x motor rated current (A) x 10-3.

B Precautions during Wiring

» Use terminals B1 and - to connect braking units to drives that have built-in braking transistors (models 2004 to
2138 and 4002 to 4168). Use terminals +3 and - to connect braking units to drives that do not have built-in
braking transistors.

* Refer to “Braking Unit, Braking Resistor Unit Instruction Manual (TOBPC72060001)” for information about
wire gauges and tightening torques to connect braking resistor units or braking units.

» Use terminals +1 and - to connect a regenerative converter or regenerative unit.

Electrical Installation

NOTICE: Do not connect a braking resistor to terminals +1 or -. Failure to obey can cause damage to the drive circuitry.

B Wire Gauges and Tightening Torques

* The recommended wire gauges are based on continuous current ratings of 75 °C (167 °F) 600 V class 2 heat-
resistant indoor PVC wire. Assume these conditions:

— Ambient temperature: 40 °C (104 °F) or lower
— Wiring distance: 100 m (3281 ft.) or shorter

— Normal Duty Rated current value
* Use terminals +1, +2, +3, -, B1, and B2 to connect a peripheral option such as a DC reactor or a braking resistor.
Do not connect other items to these terminals.

 Refer to the instruction manual for each device for recommended wire gauges to connect peripheral devices or
options to terminals +1, +2, +3, -, B1, and B2. Contact the manufacturer or your nearest sales representative if
the recommended wire gauges for the peripheral devices or options are out of the range of the applicable gauges
for the drive.

Select the correct wires for main circuit wiring.

Refer to Wire Gauges and Tightening Torques on page 177 for wire gauges and tightening torques as specified by
European standards.

Refer to Main Circuit Wire Gauges and Tightening Torques on page 201 for wire gauges and tightening torques as
specified by UL standards.
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4 Main Circuit Terminal and Motor Wiring

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

WARNING! Electrical Shock Hazard. Do not connect the AC power line to the output terminals of the drive. Failure to obey can
cause death or serious injury by fire.

NOTICE: Make sure that you align the phase order for the drive and motor when you connect the motor to drive output
terminals U/T1, V/T2, and W/T3. Failure to obey correct wiring procedures can cause the motor to run in reverse if the phase
order is incorrect.

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Failure to obey can cause
damage to the drive, phase-advancing capacitors, LC/RC noise filters, and leakage breakers (ELCB, GFCI, or RCM/RCD).

B Cable Length Between Drive and Motor

When the wiring between the drive and the motor is too long, voltage drop along the motor cable can decrease
motor torque, usually at low frequency output. If you connect motors in parallel with long motor cable, this is also
a problem. Drive output current increases when the leakage current from the cable increases. An increase in
leakage current can cause overcurrent and decrease the precision of the current detection.

Use the values in Table 3.2 to adjust the drive carrier frequency. When the system configuration makes the motor
wiring distance more than 100 m (328 ft), do not use metal conduits or use isolated cables for each phase to
decrease stray capacitance.

Table 3.2 Carrier Frequency against Cable Length Between Drive and Motor

Cable Length Between Drive and Up to 50 m (164 ft.) Up to 100 m (328 ft.) More than 100 m (328 ft.)
Motor
Carrier Frequency 15 kHz or less 5 kHz or less 2 kHz or less
Note:

*To set the carrier frequency in a drive that is operating more than one motor, calculate the cable length as the total distance of wiring to
all connected motors.

*In A1-02 = 5 or 6 [Control Method = PM OLVector or PM AOLVector], the maximum cable length is 100 m (328 ft.).

* When you connect to a PM motor, it can be necessary to adjust the overcurrent detection. Refer to L8-27 OverCurr Det Gain on page
798 for more information.

B Ground Wiring

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

WARNING! Electrical Shock Hazard. Make sure that the protective ground wire complies with technical standards and local
safety regulations. The leakage current of the drive will be more than 3.5 mA. The IEC/EN 61800-5-1:2007 standard specifies
that you must wire the power supply to automatically turn off when the protective ground wire disconnects. You can also
connect a protective ground wire that has a minimum cross-sectional area of 10 mm?2 (copper wire) or 16 mm?2 (aluminum wire).
Failure to obey these standards can cause death or serious injury.

WARNING! Electrical Shock Hazard. Ground the neutral point on the power supply to comply with the EMC Directive before
turning on the EMC filter or if there is high resistance grounding. If the EMC filter is switched ON without the neutral point being
grounded or if there is high resistance grounding, it can cause death or serious injury.

WARNING! Electrical Shock Hazard. Use a ground wire that complies with technical standards on electrical equipment and use
the minimum length of ground wire. Incorrect equipment grounding can cause serious injury or death from dangerous electrical
potentials on the equipment chassis.

WARNING! Electrical Shock Hazard.

Correctly ground the ground terminals. Obey federal and local electrical wiring codes for correct grounding methods.
* 200 V class: ground to 100 Q or less
* 400 V class: ground to 10 Q or less

Failure to obey can cause death or serious injury from contacting ungrounded electrical equipment.

NOTICE: Do not share the ground wire with other devices, for example welding machines or large-current electrical equipment.
Incorrect equipment grounding can cause drive or equipment malfunction from electrical interference.

NOTICE: To use more than one drive, obey the instructions to ground all drives. Incorrect equipment grounding can cause
incorrect operation of drives and equipment.

Do not loop the grounding wire when connecting more than one drive.
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Figure 3.14 Wiring More than One Drive

B Wiring the Main Circuit Terminal Block
WARNING! Electrical Shock Hazard. De-energize the drive and correctly ground the terminal board before you wire the main
circuit terminals. Failure to obey can cause death or serious injury.

B Protection of Main Circuit Terminals

When wiring the main circuit terminals, do not let cable ends go near terminals or the drive. If you use crimped
terminals, make sure that you also use insulation caps.

B Main Circuit Configuration
The figures in this section show the different schematics of the drive main circuit The connections change when
the drive capacity changes. The DC power supply for the main circuit also supplies power to the control circuit.

WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect braking resistors to other
terminals. Incorrect wiring connections could cause the braking resistor to overheat. Failure to obey can cause death or serious
injury by fire and damage to the drive and braking circuit.

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

Jo= T

RIL1 /7 Qu

©VIT2
sz (| 7 o
T/L3 ‘ K

N‘F

\ EMC filter

E ©
"LV EMC fiter switch
Control PC

8 Gate board [ board

Figure 3.15 Drive Main Circuit Configuration for Drive Models 2004 to 2082, 4002 to 4044
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Figure 3.16 Drive Main Circuit Configuration for Drive Models 2110 to 2138, 4060 to 4168

J o=
o

U/m1
pd i ‘K ! VIT2
Sk2 % ZX 9O W/T3
TIL3 @

\ EMC filter

Ec

= | EMC filter switch

a= 24 V Control PC

power — Gate board [
( > supply board

Figure 3.17 Drive Main Circuit Configuration for Drive Models 2169 to 2313, 4208 to 4250
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Figure 3.18 Drive Main Circuit Configuration for Drive Models 2360 to 2415, 4302 to 4675
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3.4  Main Circuit Terminal Block Wiring

DANGER! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

€ Wiring the Main Circuit Terminal Block for Drive Models 2004 - 2211, and 4002 -
4168

Wire the main circuit terminal block correctly as specified by the instructions in the manual.
Read these instructions before wiring the terminal block.

B Notes on Wiring the Main Circuit Terminal Block

Read these notes before you wire the main circuit terminal block.

» Use UL-Listed, vinyl-coated insulated copper wires for operation with a continuous maximum permitted
temperature of 75 °C at 600 V

* Remove all unwanted objects that are near the terminal block connections.

* Remove the insulation from the connection wires to the wire stripping lengths shown in the manual.

* Do not use bent or crushed wires. Remove the damaged end of the wire before you use it. Incorrect connections
can cause death or serious injury from fire.

* Do not solder stranded wire. Soldered wire connections can become loose over time and cause unsatisfactory
drive performance.

* If you use stranded wire, make sure that all of the wire strands are in the connection. Also, do not twist the
stranded wire too much. Incorrect connections can cause death or serious injury from fire.

* Put the wire all the way into the terminal block. Remove the insulation from the wire to the recommended wire
stripping length to fit the wire with insulation in the plastic housing.

* Use a torque driver, torque ratchet, or torque wrench for the screws. A slotted driver or a hex tool will be

necessary to wire the screw clamp terminal. Use applicable tools as specified by the recommended conditions in

the product manual.

If you use power tools to tighten the terminal screws, use a low speed setting (300 to 400 r/min). Failure to obey

can cause damage to the terminal screws.

Wire gauges on existing drive models to be replaced may not match wire gauge ranges on new drives.

Do not tighten the terminal screws at an angle of 5 degrees or more. Failure to obey can cause damage to the

terminal screws.

RL1 S/L2 TS
TEERE]

Figure 3.19 Permitted Angle
* Put the bit all the way into the hex socket to tighten the hex socket cap screw.

* When tightening slotted screws, hold the straight-edge screwdriver perpendicularly to the screw. Do not allow
the tip of the screwdriver to shift or protrude from the groove of the screw.

(—— \ .

Figure 3.20 Tightening Slotted Screws
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3.4 Main Circuit Terminal Block Wiring

* After connecting the wires to the terminal block, lightly pull on the wires to make sure that they do not come out
of the terminals.

* Remove the correct section of the wiring cover to make wiring easier.
* Do not let strain on the wiring cause damage. Use a strain relief near the wiring to release the tension.

A - Strain relief

Figure 3.21 Strain Relief Example

Table 3.3 Recommended Wiring Tools

Bit Torque Driver Model
Screw Adapter i E i Torque Wrench
Model Manufacturer (Tightening Torque)
. TSD-M 3NM
Bit SF-BIT-SL 1,0X4,0-70 | PHOENIX CONTACT -
M4 (1.2-3N'm)
Wire Gauge .
<25 mm? Wire Gau%e
AWG 10): <25 mm
( ) (AWG 10):
TSD-M 3NM
@ s 1 Bit SF-BIT-SL 1,2X6,5-70 | PHOENIX CONTACT (1.2-3N'm)
Wire Gauge Wire Gauge
> 30 mm? >30 mm?
(AWG 8): (AWG 8):
- 4.1-45N-m *2*3
@ M6 Bit SF-BIT-HEX 5-50 PHOENIX CONTACT 5-9N'm *2 *3
@ M6 Bit SF-BIT-SL 1,2X6,5-70 | PHOENIX CONTACT 3-3.5N'm *2*3
M8 Bit SF-BIT-HEX 6-50 PHOENIX CONTACT 8-12Nm *2 *3
M0 Bit SF-BIT-HEX 8-50 PHOENIX CONTACT 12- 14 N-m *2 *3

*1  When wiring drive models 2056 and 4089 and smaller, select the correct tools for the wire gauge.
*2  Use 6.35 mm (0.25 in) bit socket holder.
*3  Use a torque wrench that can apply this torque measurement range.

B Main Circuit Terminal Block Wiring Procedure
The keypad and front cover must be removed before wiring the main circuit terminal block.

1. Pull the wiring cover forward to remove it from the drive.

A - Wiring cover

Figure 3.22 Remove the Wiring Cover
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2. Putthe end of a prepared wire into the terminal block.

Figure 3.23 Install the Electrical Wire

Note:
If there is a jumper between terminals +1 and +2, loosen the terminal block screws and remove the jumper before wiring the
terminals.

3. Tighten the screws to the specified torque.

Figure 3.24 Tighten Terminal Block Screws

4. Check the signal from the wired terminal and use a diagonal-cutting pliers to remove areas of the wiring
cover cutaway section.

Cut the areas shown in Figure 3.25.

A - Cutaway section B - Use a diagonal-cutting pliers to
clip this area.

Figure 3.25 Clip the Cutaway Section of the Wiring Cover

Note:

« Different drive models have different wiring cover shapes.

*Remove only the areas from the wiring cover that apply to the wired terminal. The drive will not keep its IP20 protective level
if areas that do not apply to the wired terminal are removed.

+ Tightly hold the cutaway section when removing pieces of the cutaway section. Pieces of the cutaway section can fly out
and cause injury.

*Remove sharp edges from the wiring cover cutaway section to prevent damage to the wires.

* The drive might not keep its IP20 protective level if wires other than those specified by the manufacturer are used, even if
the wiring cover is used correctly. Contact the manufacturer or your nearest sales representative for more information.

5. Install the wiring cover to its initial position. Put the cables through the holes cut from the wiring cover.

Figure 3.26 Reattach the Wiring Cover
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6. Install the front cover and the keypad to their initial positions.

€ Wiring the Main Circuit Terminal Block for Drive Models 2257 - 2415, and 4208 -
4675

Wire the main circuit terminal block correctly as specified by the instructions in the manual.
Read these instructions before wiring the terminal block.

B Notes on Wiring the Main Circuit Terminal Block
* Do not shake the electrical wire too much.

* Be sure to use only wires with the correct size, stripped wire length, and tightening torque as specified by the
manufacturer.

* Use tools that fit the shape of the screw head to tighten and loosen the terminal block screws.
* Make sure that there are no loose stranded wires or frayed wires after wiring is complete.
B Main Circuit Terminal Block Wiring Procedure

The keypad and front cover must be removed before wiring the main circuit terminal block.

1. Remove the screws on the terminal block cover and pull the terminal block cover away from the drive. Pull
the wiring cover away from the drive to remove the wiring cover after removing the terminal block cover.

A - Terminal block cover B - Wiring cover

Figure 3.27 Remove the Wiring Cover
2. Remove the terminal block nut.

a Electrical Installation

A - Nut

Figure 3.28 Remove the Terminal Block Nut
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3. Wire the closed-loop crimp terminal to the main circuit terminal block.
4 N

- /

Figure 3.29 Install the Electrical Wire
4, Tighten the nut to the specified torque.

4 N\

Figure 3.30 Tighten the Terminal Block Nut
5. Check the signal from the wired terminal and use a diagonal-cutting pliers to remove areas of the wiring
cover cutaway section.
Cut the areas shown in Figure 3.31.

oooo
oooo

B
2SS
m éé%\h

y
Pt

B

A - Cutaway section B - Use a diagonal-cutting pliers to
clip this area.

Figure 3.31 Clip the Cutaway Section of the Wiring Cover

Note:

« Different drive models have different wiring cover shapes.

*Remove only the areas from the wiring cover that apply to the wired terminal. The drive will not keep its IP20 protective level
if areas that do not apply to the wired terminal are removed.

+ Tightly hold the cutaway section when removing pieces of the cutaway section. Pieces of the cutaway section can fly out
and cause injury.

*Remove sharp edges from the wiring cover cutaway section to prevent damage to the wires.

» The drive might not keep its IP20 protective level if wires other than those specified by the manufacturer are used, even if
the wiring cover is used correctly. Contact the manufacturer or your nearest sales representative for more information.

«If the recommended gauge for the electrical wires are used, the wiring cover of the main circuit power input terminal and the
drive output terminal do not need to be attached. Attach the wiring cover when using the applicable gauge for electrical
wires.
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6. Attach the wiring cover and terminal block cover to their initial positions and tighten the screws on the
terminal block cover.

Figure 3.32 Reattach the Wiring Cover
7. Putthe terminal cover back in its initial position.
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3.5

Control Circuit Wiring

This section gives information about wiring the control circuit.

€ Control Circuit Connection Diagram

Wire the drive control circuit as shown in Figure 3.33.

Drive

* DIP switch S4
Al3 analog input/

Control Circuit PTC input selection [Al]
Forward run/Sto o DIP switch S1-3
b i i E@ Al mPTC) / Al3 voltagefcurrent selection [V]
Reverse run/Stop i IDIZ &@ DIP switch S1-2 .
T I AI2 voltage/current selection [I]
External fault [ DI3 &@ DIP switch S1-1
o I i@ vim | Al1 voltage/current selection [V]
Fault Reset L Di4
Multi-Step Speed o = (v | [OFFm ON |
Multi-function Reference 1 (Main/Aux switch) 1 ! DI5 &i@ ey
Digital Input Multi-Step Speed L I DIP switch S2 EEE}V
Default Setting Reference 2 R (o115 :;@ Termination resistor ! H
o ON/OFF [OFF] 0 0!
JOG command ! DI7 &@ FM AM
P Jumper switch S5 (AOT)(A02)___ 1NO
External baseblock L DI8 @ Analog monitor voltage/ INC
o = current selection [V]
' DoV
¥ 2NO
Power supply output | 2CM
DC 24V, max. 150 mA ’ —,
+24 V"2
Shield ground terminal
Pulse train input - Master speed reference pulse train Y
(max. 32 kHz) ECD
L Frequency setting power supply *3
D 10.5 V (max. 20 mA)
i
N B AL i MFAI 1 *4
. o [Default setting: Master frequency reference] g/NQ
requency n -10-+10 V (20 kQ)/0 - 10 V (20 kQ)
Bias i gomn/j Ao 3 ! 0 - 20 mA (250 Q)/4 - 20 mA (250 Q) [ 2w
requency it SA2  MFAI2*
setting D [Default setting: Adds the master frequency reference]
potentiometer D 10 - +10 V (20 kQ)/0 - 10 V (20 kQ)
L 0 - 20 mA (250 Q)/4 - 20 mA (250 Q)
0-10V_J/pr it La3  MFAI3/PTC input s
L [Default setting: Auxiliary frequency reference] -=<' PO
b1 |aovs -10-+10V (20 kQ)/0 - 10 V (20 kQ) | @A
T 0-20 mA (250 Q)/4 - 20 mA (250 Q) | IADY
oV oV
24 Vdc Control A0V Frequency setting power supply, *3 :
Power Input *1 *6 {L DC -10.5V, max. 20 mA
24V, 700 mA L E24V DC 24 V power supply input i
) RS485+  r------ooo-o-oooooooooos !
MEMOBUS o I RS485- Termination resistor i
RS-485 = Taov (120 Q, 1/2 W) |

Max. 115.2 kbps

DIP switch S2

Reset/
feedback _

AR

Safety

*1

88

—q

AC 250 V, max. 1A
DC 30V, max. 1A

Fault relay output:
}(min. load DC 5V, 10 mA)

AC 250 V, max. 1A
DC30V, max. 1A

(min. load DC 5V, 10 mA)
[Default setting: During run]

}MFDO:

MFDO:

AC 250 V, max. 1A

DC 30V, max. 1A,

(min. load DC 5V, 10 mA)
[Default setting: Zero speed]

DC 30V, max. 1A
(min. load DC 5V, 10 mA)
[Default setting: Speed Agree 1]

} MFDO: AC 250 V, max. 1A

Pulse train output:
0-32kHz (2.2kQ)
[Default setting: Output frequency]

Multi-function analog monitor output 1 *10
-10-+10 V/0 - 10 V/4 - 20 mA
[Default setting: Output frequency]

L gyt

Multi-function analog monitor output 2 *10
-10-+10 /0 - 10 V/4 - 20 mA
[Default setting: Output current]

~Fldentifies shielded cable.
<7 Identifies shielded twisted-pair cable.

(©) Identifies main circuit terminal.

Figure 3.33 Control Circuit Connection Diagram

SIEPYEU

O Identifies control circuit terminal.

To operate the control circuit while the main circuit power supply is OFF, connect a 24 V power supply unit (option).

0OQ2A01C AC Drive Q2A Technical Manual



3.5 Control Circuit Wiring

*2

*3

*4

*5

*6
*7
*8
*9
*10

Install a wire jumper between terminals DIC-D24V-DOV to select the type of the power supply for MFDI (sinking/sourcing mode or
internal/external power supply).

NOTICE: Do not close the circuit between terminals D24V and DOV. Failure to obey will cause damage to the drive.

+ Sinking Mode: Install a jumper between terminals DIC and D24V.

NOTICE: Do not close the circuit between terminals DIC and DOV in Sinking Mode. Failure to obey will cause damage
to the drive.

* Sourcing Mode: Install a jumper between terminals DIC and DOV.

NOTICE: Do not close the circuit between terminals DIC and D24V in Source Mode. Failure to obey will cause damage
to the drive.

» External power supply: Remove the wire jumper between terminals DIC-DOV and terminals DIC-D24V.
The output current capacity of the +10V and -10V terminals on the control circuit is 20 mA.

NOTICE: Do not install a jumper between terminals +10V, -10V, and AOV. Failure to obey can cause damage to the drive.

Set DIP switches S1-1 to S1-3 to select between a voltage or current input signal to terminals AIl to AI3. The default setting for S1-1
and S1-3 is voltage input (“V” side). The default setting for S1-2 is current input (“I” side).
Do not ground the control circuit terminals AOV or connect them to the drive.

WARNING! Do not ground the control circuit terminals AOV or connect them to the drive. Failure to comply may cause
malfunction or failure.

Make sure that you connect terminals E24V and AQV correctly. Failure to obey will cause damage to the drive.

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

To use the internal power supply with the Safe Disable input, use sourcing mode.

Disconnect the wire jumper between H1 and HC, and H2 and HC to use the Safe Disable input.

Use multi-function analog monitor outputs with analog frequency meters, ammeters, voltmeters, and wattmeters. Do not use monitor
outputs with feedback-type signal devices.

4 Control Circuit Terminal Block Functions

The parameters of group H: TERMINALS set functions for the multi-function input and output terminals.

WARNING! Sudden Movement Hazard. Correctly wire the control circuits and make sure that control circuits operate correctly
after connecting the wires. Drives with untested control circuits can cause death or serious injury.

WARNING! Sudden Movement Hazard. Make sure that the drive I/O signals and external sequence are correct before doing a
test run. The I/O terminal function can automatically change from the factory setting when the setting for Macro Preset changes.
Failure to obey can cause death or serious injury.

NOTICE: Turn the drive ON (Run) and OFF (Stop) a maximum of one time each 30 minutes with the MC on the power source
side to extend the service life of the relay contacts and electrolytic capacitors in the drive. Run and Stop the motor as much as
possible with the drive. The drive can fail if users frequently turn the drive ON and OFF with the MC on the power source side to
Run and Stop the drive. Incorrect operation can decrease the service life of the relay contacts and electrolytic capacitors.

B Multi-function Input Terminals

This chapter contains a list of input terminals and functions.

Table 3.4 Digital Inputs

Terminal Name (Default) Function (Signal Level)

DIl

MEDI selection 1
(ON: Forward run OFF: Stop)

MEFDI selection 2

DI2
(ON: Reverse run OFF: Stop) * Photocoupler
. e 24V, 6 mA
MFDI selection 3
DI3 External fault (N.O Note:
(External fault (N.0.)) Install the wire jumpers between terminals DIC-D24V and DIC-DOV to set the MFDI power supply (sinking/
: sourcing mode or internal/external power supply).
D14 ](\ﬁFDlI selec)t]on 4 « Sinking Mode: Install a jumper between terminals DIC and D24V.
ault reset
- NOTICE: Do not close the circuit between terminals DIC and DOV in Sinking
prs | MFDLselection 5 Mode. Failure to obey will cause damage to the drive.
Multi-st d reft 1
(Multi-step speed reference 1) * Sourcing Mode: Install a jumper between terminals DIC and DOV.
prg | MFDIsclection 6 NOTICE: Do not close the circuit between terminals DIC and D24V in Source
(Multi-step speed reference 2) Mode. Failure to obey will cause damage to the drive.
D17 MFDI selection 7 « External power supply: No jumper necessary between terminals DIC-DOV and terminals DIC-D24V.
(Jog command)
MFDI selection 8
DI8

(Baseblock command (N.O.))

DOV MFDI power supply 0 V

DIC MEFDI selection common NOTICE: Do not close the circuit between terminals D24V and DOV. Failure to

MFDI power supply, 24 V (maximum 150 mA)

D24V MEDI power supply +24 Vdc

obey will cause damage to the drive.
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Table 3.5 Safe Disable Input

Terminal Name (Default) Function (Signal Level)
H1 Safe Disable input 1 Remove the jumper between terminals H1-HC and H2-HC to use the Safe Disable input.
* 24V, 6 mA
* ON: Normal operation
H2 Safe Disable input 2 * OFF: Coasting motor
* Internal impedance 4.7 kQ
* OFF Minimum OFF time of 2 ms.
Safe Disable function common
HC Safe Disable function common NOTICE: Do not close the circuit between terminals HC and DOV. Failure to obey
will cause damage to the drive.
Table 3.6 Master Frequency Reference
Terminal Name (Default) Function (Signal Level)
* Response frequency: 0 Hz to 32 kHz
L. * Hlevel duty: 30% to 70%
Master frequency reference pulse train input
PI (Master f " ) H level voltage: 3.5 Vto 13.2V
aster frequency reference
dquency * Llevel voltage: 0.0 Vto 0.8 V
* Input impedance: 3 kQ
+10V Power supply for frequency setting 10.5 V (allowable current 20 mA maximum)
-10V Power supply for frequency setting -10.5 V (allowable current 20 mA maximum)
All MFAIl Voltage input or current input
(Master frequency reference) Select terminal AIl with DIP switch S1-1 and H3-01 [Al1 Signal Level Select].
Select terminal AI2 with DIP switch S1-2 and H3-09 [AI2 Signal Level Select].
MFAI2 * -10 Vto +10 V/-100% to +100% (input impedance: 20 k)
A2 Combined to terminal Al) * 0V to 10 V/100% (input impedance: 20 k)
* 4 mA to 20 mA/100%, 0 mA to 20 mA/100% (input impedance: 250 Q)
* Voltage input or current input
Select with DIP switch S1-3 and H3-05 [AI3 Signal Level Select].
— -10 V to +10 V/-100% to +100% (input impedance: 20 kQ)
MFAI3/PTC input . .
AI3 .. — 0V to 10 V/100% (input impedance: 20 kQ)
(Auxiliary frequency reference)
— 4 mA to 20 mA/100%, 0 mA to 20 mA/100% (input impedance: 250 Q)
* PTC input (Motor Overheat Protection)
Set DIP switch S4 to “PTC” and set DIP switch S1-3 to “V” to set terminal AI3 for PTC input.
A0V Frequency reference common ov
GND Connecting shielded cable -

B Output Terminals

This chapter contains a list of output terminals and functions.

Table 3.7 Fault Relay Output

Terminal Name (Default) Function (Signal Level)
N.O. output
INO
(Fault) * Relay output
N.C. output * 30Vdc,lI0mAtol A
INC (Fault) e 250 Vac, 10mAtol A
*  Minimum load: 5V, 10 mA (Reference value)
1CM Digital output common
Table 3.8 MFDO
Terminal Name (Default) Function (Signal Level)
2NO
MFPO * Relay output
2CM | (During run) - 30Vde, 10mAto1 A
e 250 Vac,l0mAtol A
3NO  ImFDO iy
*  Minimum load: 5V, 10 mA (Reference value)
3CM (Zero speed) Note:
Do not set functions that frequently switch ON/OFF to MFDO (2NO to 4CM) because this will decrease the
4NO MFEDO performance life of the relay contacts. The manufacturer estimates switching life at 200,000 times (assumes 1
A, resistive load).
4CM (Speed agree 1)
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Table 3.9 Monitor Output

Terminal Name (Default) Function (Signal Level)
PO Pulse train output 32 kHz (maximum)

(Output frequency) Refer to “Pulse Train Output” on page 96 for more information.
AOI Analog monitor output 1 Select voltage or current output.

(Output frequency) * 0Vto10V/0% to 100%

* -10 V to +10 V/-100% to +100%

AO2 Analog monitor output 2 * 4 mA to 20 mA (receiver recommended impedance: 250 Q)

(Output current) Note:

Select with jumper switch S5 and H4-07 [AO1 Signal Level Select] or H4-08 [AO2 Signal Level Select].

A0V Monitor common ov

B External Power Supply Input Terminals

This chapter contains a list of the functions of the external power supply input terminals.

Table 3.10 External Power Supply Input Terminals

Terminal Name (Default) Function
EoAV External 24 V power supply input Supplies backup power to the drive control circuit, keypad, and option board.
21.6 VDC to 26.4 VDC, 700 mA
A0V External 24 V power supply ground ov

B Serial Communication Terminals

This chapter contains a list of the functions of serial communication terminals and functions.

Table 3.11 Modbus Communication

Terminal Terminal Name Function (Signal Level)
RS485+ | Communication input/output (+) Modbus communications
Use an RS-485 cable to connect the drive. * RS-485
Note: *  Modbus communication protocol
RS485- | Communication output (-) Set DIP switch S2 to ON to enable the termination |* Maximum 115.2 kbps
resistor in the last drive in a Modbus network.
A0V Signal ground ov

€ Control Circuit Terminal Configuration

4 N
GND DOV HC H! H2 EMVAQV +RS485-
3NO 3CM 4CM7A
slsl=
: 7j10V ADV 10V A1 A2 AI3 AO1 AO2 AV PO PI AV 2NO 2CM 4N97B
Skl EEEIE EIEIERNEEE
) 7DI1 D2 DI3 Di4 DI5 DI6 DI7 DI8 DOV DIC D24V N0 INC 10’!70
sEEIEEEEEIEEIERRSIS]s
. J
A - Terminal block (TB2-3) D - Terminal block (TB1)
B - Terminal block (TB2-2) E - Terminal block (TB3)
C - Terminal block (TB2-1) F - Terminal block (TB4)

Figure 3.34 Control Circuit Terminal Arrangement

Use the tables in this section to select the correct wires. Use shielded wire for the control circuit terminal block.
Use crimp ferrules on the wire ends to make wiring easier and more reliable.
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Table 3.12 Control Circuit Wire Gauges and Tightening Torques

Bare Wire Crimp Ferrule
Terminal Recommended Gauge Applicable Gauge Recommended Gauge Applicable Gauge
mm2 (AWG) mm2 (AWG) mm2 (AWG) mm2 (AWG)
DII - DI8, DOV, DIC, D24V
HI, H2, HC  Stranded wire
PL, +10V, -10V, AIl, AI2, AI3, AOV 02-1.0
PO, AO1, AO2, AOV 0.75 (24 -18) 0.5 0.25-0.5
RS485+, RS485-, AOV (18) . Sozlidlwsire (20) (24-20)
INO, INC, 1CM, 2NO, 2CM, 3NO, 3CM, 4CO, (24 - 16)
4CM
E24V, GND
B Crimp Ferrules
Attach an insulated sleeve when you use crimp ferrules.
Use the CRIMPFOX 6, a crimping tool made by PHOENIX CONTACT.
$d1
4>H<7 )
:I
-
[ 0d2
Figure 3.35 External Dimensions of Crimp Ferrules
Table 3.13 Crimp Ferrule Models and Sizes
-
0.25 (24) AI0.25-8YE 125 8 0.8 2.0
0.34 (22) AT0.34-8TQ 125 8 0.8 2.0
AI0.5-8WH,
0.5 (20) 0-5-8W 14 8 11 25
A1 0.5-80G

€ Wiring the Control Circuit Terminal

WARNING! Electrical Shock Hazard. Do not remove covers or touch circuit boards while the drive is energized. Failure to obey
can cause death or serious injury.

NOTICE: /solate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, /T2, W/T3, -, +1, +2)
and other high-power wiring. Incorrect wiring procedures could cause drive malfunction because of electrical interference.

NOTICE: /solate contact output terminals 1NO, 1NC, 1CM, 2NO, 2CM, 3NO, 3CM, 4CO, 4CM from other control circuit wiring.
The drive and connected equipment will malfunction or the drive can trip because of incorrect wiring.

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

NOTICE: Insulate wire shields with tape or shrink tubing to prevent contact with other signal lines or equipment. Incorrect wiring
procedures could cause the drive or connected equipment to malfunction because of short circuits.

NOTICE: Connect the shield of shielded cable to the applicable ground terminal. Incorrect equipment grounding could cause
the drive or connected equipment to malfunction or to trip again and again.

Correctly ground the drive terminals and complete main circuit wiring before you wire the control circuit.
Remove the keypad and front cover.

1. Push in on the tabs on the both sides of the USB port board to release the board from the bracket. Pull the
board forward to remove it.

NOTICE: Make sure that the USB port board is safe after you remove it from the bracket. Failure to obey will cause
damage to the USB port board.

Note:

You can temporarily store the USB port board with the temporary placement holes on the drive. The location of the temporary
placement holes changes by drive model.
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A

A - Drive front C - Temporary placement holes
B - USB port board

Figure 3.36 Remove the USB Port Board

N\ S

e U

| — e —" v

A

A - Drive front C - Temporary placement holes
B - USB port board

Figure 3.37 Remove the USB Port Board

A

A - Drive front C - Temporary placement holes
B - USB port board
Figure 3.38 Remove the USB Port Board
Refer to the following figure and wire the control circuit.

WARNING! Fire Hazard. Tighten all terminal screws to the correct tightening torque. Connections that are too loose or
too tight can cause incorrect operation and damage to the drive. Incorrect connections can also cause death or
serious injury from fire.

NOTICE: Use shielded, twisted-pair wires and ground the shield to the ground terminal of the drive. Failure to obey
can cause electrical interference and unsatisfactory system performance.

NOTICE: Do not use control circuit wiring that is longer than 50 m (164 ft.) to supply the frequency reference with an
analog signal from a remote source. Failure to obey could cause unsatisfactory system performance.
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&
A - Wire with a crimp ferrule C - Remove approximately 5.5 mm
attached, or unsoldered wire with (0.21 in.) of the covering at the
the core wires lightly twisted end of the wire if you do not use

B - Pull back the shielding and lightly crimp ferrules.
twist the end with your fingers to
keep the ends from fraying.
Figure 3.39 Wiring Procedure for the Control Circuit

Note:
*Do not solder the core wire. Soldered wire connections can become loose over time and cause unsatisfactory drive
performance.

*Prepare the wire ends of shielded twisted-pair wires as shown in Figure 3.40 to use an analog reference from an external
frequency setting potentiometer to set the frequency. Connect the shield to terminal GND of the drive.

'
A

C

A - Connect the cable sheath to C - Insulate with electrical tape or
terminal GND of the drive. shrink tubing.

B - Sheath
Figure 3.40 Preparing Ends of Shielded Cable

3. Put the cable through the clearance in the wiring cover.
g

Figure 3.41 Control Circuit Wiring
4. Install the USB port board, front cover, and the keypad to their initial positions.

€ Switches and Jumpers on the Terminal Board

The terminal board has switches to adapt the drive I/Os to the external control signals.
Set the switches to select the functions for each terminal.
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p | S4 o

S$1-3 1]
c | $1-2 o
$1-1 o] o o
FM AM
\ (AO1) (AO2)
Figure 3.42 Locations of Switches
Table 3.14 1/O Terminals and Switches Functions
fResl Switch Terminal Functi Default Setti
tion witc erminal unction efault Setting
A DIP switch S2 _ Enables and disables the Modbus communications termination OFF
resistor.
. . AO1: V (voltage output)
B Jumper switch S5 AO1, AO2 Sets terminals AO1 and AO2 to voltage or current output.
AO2:V (voltage output)
DIP switch S1-1 All Selects the input signal type (voltage/current). V (voltage input)
C DIP switch S1-2 AI2 Selects the input signal type (voltage/current). I (current input)
DIP switch S1-3 Al3 Selects the input signal type (voltage/current). V (voltage input)
D DIP switch S4 AI3 Selects MFAI or PTC input. Al (analog input)
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3.6 Control I/O Connections

This section gives information about the settings for the listed control circuit I/O signals.

* MFDI (terminals DI1 to DIS)

* Pulse train output (terminal PO)
MFALI (terminals AIl to AI3)

* PTC input (terminal AI3)
MFAO (terminals AO1, AO2)

MFDO (terminals 2NO, 2CM, 3NO, 3CM, 4NO, and 4CM)

* Modbus communications (terminals RS485+, RS485-, AQV)

€ Pulse Train Output (Terminal PO)

You can use pulse train monitor output terminal PO for sourcing mode or for sinking mode.

NOTICE: Connect peripheral devices correctly. Failure to obey can cause incorrect drive operation and damage to the drive or

connected circuits.

B Use for sourcing mode

The load impedance changes the voltage level of the pulse train output signal.

Load Impedance Output Voltage
R(kQ) Vmp(V)
1.5 kQ or more 5 Vor more
4.0 kQ or more 8 Vor more
10 kQ or more 10 Vor more

Note:

Use the formula in Figure 3.43 to calculate the necessary load resistance (kQ2) to increase output voltage (V)wmp.

A - Load impedance

PO

A0V

RL=Vpo x 2/ (12 - Vpo)

Figure 3.43 Wiring to Use Pulse Train Output in Sourcing Mode

B Use in sinking mode

The external power supply changes the voltage level of the pulse train output signal. Keep the voltage from an
external source between 10.8 Vdc to 16.5 Vdc. Adjust the load impedance to keep the current at 16 mA or lower.

External Power Supply (V)

Load Impedance (k)

Sinking Current (mA)

10.8 Vdc to 16.5 Vdc

1.0 kQ or more

16 mA maximum
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A - External power supply
B - Load impedance

C - Sinking current

Figure 3.44 Wiring to Use Pulse Train Output in Sinking Mode

€ Set Sinking Mode/Sourcing Mode

Close the circuit between terminals DIC-D24V and DIC-DOV to set the sinking mode/sourcing mode and the
internal/external power supply for the MFDI terminals. The default setting for the drive is internal power supply

sinking mode.

NOTICE: Do not close the circuit between terminals D24V and DOV. Failure to obey will cause damage to the drive.

Sinking Mode (NPN)

Sourcing Mode (PNP)

DI7

=
I

DI8

=t |

=
. bov
— T

DIC

|

| 24V

D24V
=

I
Internal Power Supply (Terminal DOV-D24V)

DI7

B
I

DI8

#a|

b

# DOV

|

DIC
— | 24V

24 Vdc power | D24V
supply output ‘ —

External Power 24 V

#= |

= |

|

}_gDIC

|

External Power 24 V

I
24 Vdc power | D24V
supply output ‘ }7

24V

€ Set Input Signals for MFAI Terminals Al1 to Al3

Use terminals All to AI3 to input a voltage or a current signal.

4 v

s1-3m] [ W]

S12m| [N ]

st1 | (W]

Figure 3.45 Location of DIP Switch S1
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Table 3.15 MFAI Terminals Al1 to Al3 Signal Settings

. . DIP Switch
Terminal Input Signal Settings Parameter
Voltage input S1-1=V H3-01 [All Signal Level Select] =0: 0V to 10 V/0% to 100% (input impedance: 20 kQ)
oltage inpu
£¢ 1np (Default) H3-01 [AIl Signal Level Select] = 1:-10 V to +10 V/-100% to 100% (input impedance: 20 kQ)
All
. H3-01 [All Signal Level Select] = 2: 4 mA to 20 mA/0% to 100% (input impedance: 250 Q)
Current input Sl-1=1 , . .
H3-01 [AIl Signal Level Select] = 3: 0 mA to 20 mA/0% to 100% (input impedance: 250 Q)
. H3-09 [AI2 Signal Level Select] = 0: 0 V to 10 V/0% to 100% (input impedance: 20 k)
Voltage input S1-2=V , . .
H3-09 [AI2 Signal Level Select] = 1: -10 V to +10 V/-100% to 100% (input impedance: 20 kQ)
Al2
c ¢ inout S1-2=1 H3-09 [AI2 Signal Level Select] =2: 4 mA to 20 mA/0% to 100% (input impedance: 250 Q)
urrent inpu
P (Default) H3-09 [AI2 Signal Level Select] = 3: 0 mA to 20 mA/0% to 100% (input impedance: 250 Q)
Voltage inout S1-3=V H3-05 [AI3 Signal Level Select] = 0: 0 V to 10 V/0% to 100% (input impedance: 20 k)
oltage inpu
£e 1P (Default) H3-05 [AI3 Signal Level Select] = 1: -10 V to +10 V/-100% to 100% (input impedance: 20 kQ)
Al3
. H3-05 [AI3 Signal Level Select] = 2: 4 mA to 20 mA/0% to 100% (input impedance: 250 Q)
Current input S1-3=1 h . .
H3-05 [AI3 Signal Level Select] = 3: 0 mA to 20 mA/0% to 100% (input impedance: 250 Q)
Note:

*Set H3-02, H3-10 = 3 [All Function Selection, AI2 Function Selection = FrqBIAS Frq] to set All and AI2 to frequency reference. The
drive will add the analog input values together to make the frequency reference.

* Use tweezers or a jig with a tip width of approximately 0.8 mm (0.03 in.) to set DIP switches.

*Set DIP switch S4 to “AI” to use terminal AI3 as an analog input (voltage/current) terminal. The default setting for DIP switch S4 is
AT

€ Set MFAI Terminal Al3 to PTC Input

Set terminal AI3 as an MFALI or as the PTC input for motor overload protection.
Use DIP switch S4 to set the input function.

S4 ]

Figure 3.46 Location of DIP Switch S4

. DIP Switch e
Terminal Settings Description
Al Functions as an MFAI terminal.
(Default) Set H3-06 [AI3 Function Selection] to select the input function.
Al3 Functions as the PTC input terminal.
PTC Set H3-06 = 16 [AI3 Function Selection = Mot PTC Input].
Set S1-3 to “V” for voltage input.

€ Set Output Signals for MFAO Terminals AO1, AO2

Set the signal type for terminals AO1 and AO2 to voltage or current output. Use jumper switch S5 and H4-07
[AO1 Signal Level Select], H4-08 [AO2 Signal Level Select] to set the signal type.

)
85
EEV
o o |
FM  AM

\ (r01) (AO2) )

Figure 3.47 Location of Jumper Switch S5
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Terminal Typegi grf‘;)l:tput Jumper Switch S5 Parameter Signal Level
B |
Voltage output o ‘b— | H4-07 [AO1 Signal Level Select] =0: 0 V to 10 V
(Default) FM AM H4-07 [AO1 Signal Level Select] =1: -10 Vto +10 V
(AO1) (AO2)
AOl o
O
B2 |
Current output @) H4-07 [AOL1 Signal Level Select] =2: 4 mA to 20 mA
FM AM
(AO1) (AO2)
38} v
Voltage output LO_ 0 | H4-08 [AO2 Signal Level Select] =0: 0 Vto 10 V
(Default) FM AM H4-08 [AO2 Signal Level Select] = 1:-10 V to +10 V
(AO1) (AO2)
AO2 =0
O
°B |
Current output O H4-08 [AO2 Signal Level Select] = 2: 4 mA to 20 mA
FM AM
(AO1) (AO2)

€ Switch ON Termination Resistor for Modbus Communications

When the drive is the last slave in a Modbus communications, set DIP switch S2 to the ON position. This drive
has a built-in termination resistor for the RS-485 interface.

S2 1]

Figure 3.48 Location of DIP Switch S2

Table 3.16 Modbus Communications Termination Resistor Setting

DIP Switch S2 Description
ON The built-in termination resistor is ON.
OFF (Default) The built-in termination resistor is OFF.
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3.7 Connect the Drive to a PC

3.7 Connect the Drive to a PC

The drive has a mini-B type USB port.

You can use a USB cable (USB 2.0, type: A - mini-B) to connect the drive to a type-A USB port on a PC. After
you connect the drive to the PC, you can use Q2Edit software to monitor drive performance and manage
parameter settings.

A
— R

—
| - some =
D
1 )
\MWJ
A - USB 2.0, type A - mini-B cable C - Type-A connector
B - Mini-B type connector D-PC

Figure 3.49 Connect to a PC (USB)
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3.8 External Interlock

For applications that will have unwanted effects on the system if the drive stops,
relay output (1INO, INC, 1CM) and the MFDO Drive Ready signal.

make an interlock between fault

€ Drive Ready

When the drive is operating or is prepared to accept a Run command, the MFDO terminal to which Drive Ready

[H2-xx = 1] is set will enter the ON status.
In these conditions, Drive Ready is OFF and the drive ignores Run commands:

* The drive is de-energized
* During a fault
There is problem with the control power supply

The drive is in Programming Mode.

Interlock Circuit Example

There is a parameter setting error that will not let the drive run, although a Run command is entered
An overvoltage or undervoltage fault occurs when the Run command is entered

This is an example of how two drives that run one application use the Drive Ready and Fault output signals to

interlock with the controller.

Terminal Output Signal Parameter Settings for Output Signal
INO, INC, ICM Fault
2NO, 2CM Drive Ready H2-01 = 1 [Drive Ready]

Drive 1 Controller (upper)

[
Relay 1
Max.
RUN DI AC 250 VV = Fault 1
DoV ) g
pIC Relay 20 USA Relay 2. reaDY 1 S
D24V prive 2NO =
> =
operation rsz I S
ready 2
N =
Q
©
Q
w
Drive 2 Controller (upper)
Max. [ Relay 1
RUN DI AC 250 V > Fault 2
DoV V =
DIC Relay 2] ISA Relay 2. ReADY 2
D24V Drive 2NO|
L
operation TZCM I
ready I

READY1 READY2 Fault1 Fault 2

h BN Operation Drive operation ready
circuit
Stop
Drive operation read N
P y toF y |

B

Figure 3.50 Interlock Circuit Example
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3.9 Braking Resistor Installation

A braking resistor or braking resistor unit (dynamic braking option) helps stop the motor quickly and smoothly
when there is high load inertia. If you try to decelerate a motor in less time than usual for a coast to stop, the
motor will rotate faster than the synchronous speed that aligns with the set frequency. This will cause the motor to
become an induction generator. The inertia energy of the motor and regenerate to the drive and charge the drive
DC bus capacitor and increase the voltage. If the voltage is more than the overvoltage level, an ov [Overvoltage]
will occur. To prevent these overvoltage faults, a dynamic braking option is necessary.

WARNING!

Set L3-04 = 0 [StallP@Decel Enable = Disabled] when operating the drive with:

a regenerative converter

regenerative unit

braking unit

braking resistor

* braking resistor unit.
Failure to obey could prevent the drive from stopping in the specified deceleration time and cause serious injury or death.

NOTICE: Do not allow unqualified personnel to use the product. Before you connect a dynamic braking option to the drive,
make sure that you review “Braking Unit, Braking Resistor Unit Instruction Manual (TOBPC72060001)”. Failure to obey can
cause damage to the drive and braking circuit.

Note:
* Select the correct braking circuit size to dissipate the power that is necessary to decelerate the load in the correct time. Before you run
the drive, make sure that the braking circuit can dissipate the energy for the set deceleration time.

*To install a dynamic braking option, set L8-01 = 0 [3%ERF DBR Protection = Disabled].

WARNING! Fire Hazard. The braking resistor connection terminals are B1 and B2. Do not connect braking resistors to other
terminals. Incorrect wiring connections could cause the braking resistor to overheat. Failure to obey can cause death or serious
injury by fire and damage to the drive and braking circuit.

NOTICE: Connect braking resistors to the drive as shown in the I/O wiring examples. Incorrectly wiring braking circuits can
cause damage to the drive or equipment.

To connect a Yaskawa ERF series braking resistor to the drive, set L8-01 = I [3%ERF DBR Protection=
Enabled].

To use a non-ERF type braking resistor, connect a thermal overload relay between the drive and the braking
resistor, and set a circuit to de-energize the drive at the trip contacts of the thermal overload relay.

.
.
.
.

€ Install a Braking Resistor: ERF-Type
Connect the braking resistor to drive models 2004 to 2021 and 4002 to 4012 as shown.

B1

Drive Braking resistor

B2

Figure 3.51 Install a Braking Resistor: ERF-Type
When you use a braking resistor, set L8-01 = 1 [3%ERF DBR Protection = Enabled] and set one of the MFDO
parameters H2-01 to H2-03 = 4C [Multi-Function Digital Output 1 to Multi-Function Digital Output 3 = BrkRes
Fault]. Use a sequence that uses MFDO to de-energize the drive.

€ Install a Braking Resistor Unit: LKEB-Type

Connect the braking resistor unit as shown.
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Braking resistor unit
(LKEB type)

B1

P 1
Drive ; Thermal
overload relay
B2 B 2

Figure 3.52 Install a Braking Resistor Unit: LKEB-Type
To install a braking resistor unit, set L8-01 = 0 [3%ERF DBR Protection = Disabled].
Models 2004 to 2138 and 4002 to 4168 have a built-in braking transistor.

To prevent overheating the braking resistor unit, set a sequence to de-energize the drive at the trip contacts of the
thermal overload relay.

€ Install a Braking Unit Connection: CDBR-Type

To install a CDBR type braking unit, connect terminal +3 on the drive to terminal + on the braking unit. Then
connect terminal - on the drive to terminal - on the braking unit. Terminal +2 on the drive is not necessary for
CDBR-type braking unit connections.

Braking unit Braking resistor unit
(CDBR type) (LKEB type)

®3 ® ®0 P 1

i Thermal
Drive overload relay

Thermal
overload relay

Figure 3.53 Install a Braking Unit: CDBR-Type/Braking Resistor Unit: LKEB-Type
Set L8-55 = 0 [DB IGBT Protection = Disable].

Note:

To install a CDBR-type braking unit to the drive models 2004 to 2138 and 4002 to 4168 that have a built-in braking transistor, connect
drive terminal B1 to terminal + on the braking unit.

€ Connect Braking Units in Parallel

To connect two or more braking units in parallel, wire and select connections as shown.

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual 103

a Electrical Installation



3.9 Braking Resistor Installation

®3

Drive

Braking resistor overheat contacts
(Thermal overload relay)

Braking
resistor
unit

Braking resistor overheat contacts
(Thermal overload relay)

Braking
resistor
unit

Slave
1 5 1
2 6l 12
Braking unit 1 Braking unit 2
3 4

3l — 14
Heatsink overheat contact
(Thermal switch contact)

Heatsink overheat contact
(Thermal switch contact)

Braking resistor overheat contacts
(Thermal overload relay)

Braking
resistor
unit

Braking unit 3

3. 4

N

Figure 3.54 Connect Braking Units in Parallel

N

Heatsink overheat contact
(Thermal switch contact)

Braking units have connectors to select master or slave. On the first braking unit, select the master side. On the
second unit and all subsequent units, select the slave side.

€ Dynamic Braking Option Overload Protection

To prevent overheating the dynamic braking option, set a sequence to de-energize the drive at the trip contacts of

the thermal overload relay.

ELCB (MCCB)

R—=x
200/400V  S—=x

MC
© S/L2

© TIL3

T—x

' [ 1CMINC THRX OFF ON 3
| - | Drive
! Braking resistor unit MC 3
3 (closes wh?r] Ei]g E.II:IIt overheats) THRX 3
| " 2! |
o T :
! TRX |1
[ {1 |
: g, Tl
‘ 1CM_1NO |
T TRX -
. L) !
Fault relay

Figure 3.55 Power Supply Interrupt for Overheat Protection Example

WARNING! Fire Hazard. When you use a braking unit, use a thermal relay on the braking resistors and set a fault contact
output for the braking resistor unit to disconnect drive main power through an input contactor. Incorrect braking circuit
protection can overheat the resistors and cause death or serious injury by fire.
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3.10 Drive Wiring Protection

€ Install a Molded-Case Circuit Breaker (MCCB) or Residual Current Monitor/
Device (RCM/RCD)

Install a molded-case circuit breaker (MCCB) or a ground fault circuit interrupter (RCM/RCD) for line protection
between the power supply and main circuit power supply input terminals R/L1, S/L2, and T/L3. The MCCB/
RCM/RCD give overload protection and also prevent damage to the main circuit and the devices that are wired to
the main circuit.

Use the information in this section to select the correct MCCB or RCM/RCD and to safely connect the device.

* The capacity of the MCCB or RCM/RCD must be 1.5 to 2 times the rated output current of the drive. Use an
MCCB or RCM/RCD as an alternative to overheat protection (150% for one minute at the rated output current)
to prevent drive faults.

* When you connect more than one drive to one MCCB or RCM/RCD that is shared with other equipment, refer
to Figure 3.56 and use a magnetic contactor (MC) and set a sequence that de-energizes the drive when it outputs
errors.

A - Power Supply B - Drive

Figure 3.56 Connect an MCCB

WARNING! Electrical Shock Hazard. Use an MCCB, RCM/RCD, or Magnetic Contactor (MC) to de-energize the drive before
you wire the main circuit terminal. Failure to obey can cause death or serious injury.

€ Install a Residual Current Monitoring/Detection (RCM/RCD)

When the drive output does switches at high speeds, it causes high frequency leakage current. To prevent
electrical shock and fires caused by ground fault protection that is not sufficient, install an RCM/RCD.

Use a high frequency RCM/RCD at the power input side of the drive and make sure that each drive has a
minimum cumulative sensitivity amperage of 30 mA. The specialized breaker removes high-frequency leakage
current, and only detects the leakage current from frequency bands that are dangerous to humans.

If a device does not have protection against high frequencies, high frequency leakage currents can cause the
device to malfunction. If you have a malfunction on a device that is not protected, decrease the carrier frequency
of the drive, switch to a better breaker, or use an RCM/RCD with a minimum cumulative sensitivity amperage of
200 mA for each drive.

These conditions can have an effect on leakage current:
* Drive capacity

* Carrier frequency

» Wiring distance and types of motor cables

* EMI/RFT filter

To prevent damage and injury to personnel and drives, use a high-frequency RCM/RCD that is rated for AC and
DC power supplies.
Note:

The manufacturer recommends these RCM/RCDs, which are designed to operate with high frequencies.
*» Mitsubishi Electric Corporation; NV series

*Schneider Electric; NS series

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual 105

Electrical Installation



3.11 Dynamic Braking Option, Motor Protection

3.11  Dynamic Braking Option, Motor Protection

4 Install an Electromagnetic Contactor (MC) at the Input Side of the Drive

You can use an MC as an alternative to a molded case circuit breaker (MCCB) when:

* The protective functions of the drive have been triggered
* An emergency stop occurred, and the sequence de-energizes the drive.

If an MC on the input side of the drive (primary side) stops the drive, regenerative braking will not operate, and
the drive will coast to stop.

NOTICE: Do not connect electromagnetic switches or MCs to the output motor circuits without correct sequencing. Incorrect
sequencing of output motor circuits could cause damage to the drive.

NOTICE: Turn the drive ON (Run) and OFF (Stop) a maximum of one time each 30 minutes with the MC on the power source
side to extend the service life of the relay contacts and electrolytic capacitors in the drive. Run and Stop the motor as much as
possible with the drive. The drive can fail if users frequently turn the drive ON and OFF with the MC on the power source side to
Run and Stop the drive. Incorrect operation can decrease the service life of the relay contacts and electrolytic capacitors.

NOTICE: Use an MC to make sure that you can fully remove power to the drive when necessary. Wire the MC to open when a
fault output terminal is triggered.

Note:
* When machinery must not restart after recovery from a momentary power loss that occurred during run, install an MC at the input side
of the drive and set a sequence that does not automatically set the start signal to ON after recovery of power.

* When it is necessary to stop momentary power loss, for example to maintain a circuit that has momentary power loss, use a delayed-
release MC.

€ Protect the Braking Resistor/Braking Resistor Unit

Use an MC on the input side (primary side) to prevent damage to the braking resistor/braking resistor unit.

WARNING! Fire Hazard. When you use a braking unit, use a thermal relay on the braking resistors and set a fault contact
output for the braking resistor unit to disconnect drive main power through an input contactor. Incorrect braking circuit
protection can overheat the resistors and cause death or serious injury by fire.

€ Install a Thermal Overload Relay on the Drive Output

A thermal overload relay disconnects the power line to the motor during a motor overload condition to prevent
damage to the motor.

Install a thermal overload relay between the drive and motor in these conditions:

* When operating more than one motor from one drive.

* When operating the motor directly from the power line with a power line bypass.

When operating one motor from one drive, it is not necessary to install a thermal overload relay. The drive has
electronic motor overload protection in the drive software.

Note:

* When you install a thermal overload relay, set parameter L/-01 = 0 [Motor Cool Type for OL1 Calc = Disabled].

*Set up a sequence that will trip an external fault (coast to stop) for the contacts of the thermal overload relay.

€ General Precautions When Using Thermal Overload Relays

When you use a motor thermal overload relay on the drive output to prevent nuisance trips and overheating of the
motor at low speeds, be sure to think about these application precautions:

* Operation of a low speed motor
Usually, you use thermal overload relays on general-purpose motors (standard motors). When a drive drives a
general-purpose motor, the motor current is approximately 5% to 10% more than with a commercial power
supply. When a motor with a shaft-driven fan operates at low speeds, the cooling capacity decreases. This can
cause the motor to overheat when the load current is in the motor rated value. Enable the electronic thermal
protection in the drive when possible to prevent this problem.
The electronic thermal overload function uses the relation between the speed and heat characteristics in the
variable speed control range to simulate the cooling ability of general-purpose motors and forced-vented motors
to prevent damage to the motor.

* Operating more than one motor from one drive
To disable the overload protection function of the electronic thermal protector of the drive, set L/-01 = 0
[Motor Cool Type for OL1 Calc = Disabled].
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3.11 Dynamic Braking Option, Motor Protection

Note:
If you operate more than one motor from one drive, you cannot use the electronic thermal protection of the drive.

Length of the motor cables

If you use long motor cables with a high carrier frequency, the increased leakage current can cause nuisance
tripping of the thermal relay. To prevent this, decrease the carrier frequency or increase the tripping level of the
thermal overload relay.

Nuisance tripping because of high drive carrier frequency.

High carrier frequency PWM drives make current waveforms that can increase the temperature in overload
relays. It may be necessary to increase the trip level setting when encountering nuisance triggering of the relay.
WARNING! Fire Hazard. Make sure that a secondary problem is not the cause of the overload before you increase the

detection level of the thermal relay. Verify local ordinances for electrical wiring, then adjust electrothermal settings. Incorrect
wiring can cause death or serious injury from fire.

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual 107

a Electrical Installation



3.12 Improve the Power Factor

3.12 Improve the Power Factor

€ Connect an AC Reactor or a DC Reactor

AC reactors and DC reactors decrease surges in current and improve the power factor on the input side of the
drive.

Connect an AC reactor or a DC reactor to the input side (primary side) in the these conditions:

* To decrease harmonic current or improve the power factor of the power supply
* When there is switching of phase advancing capacitor
* With a large capacity power supply transformer (600 kVA or more).

Note:

*You can use an AC reactor and DC reactor together.

* When you connect a thyristor converter (for example, a DC drive) to the same power supply system, you should use an AC reactor,
regardless of the conditions of the power supply.

* The main circuit terminal block for the drive, and the terminal blocks for the AC and DC reactors come in different shapes. Use caution
when you prepare the ends of the wires.

€ Connect an AC Reactor

When you connect an AC reactor to the output side (secondary side) of the driver, set C6-02 = 1 [Carrier
Frequency Selection = 2.0 kHz].

C D
A B

-~ ¢ —n U ~N X R/L1
-~ g VI A~ LY Si2
@ | Wl o~ |1Z TA3

A - Power supply

C - AC reactor
B- MCCB

D - Drive

Figure 3.57 AC Reactor Connection Example

€ Connect a DC Reactor

When you install a DC link choke, remove the jumper between terminals +1 and +2. If you will not use a DC link
choke, do not remove the jumper.

A

[ 4

N

-

@17 @2
bl
D

A - Power supply C - Drive

B- MCCB D - DC reactor

Figure 3.58 DC Reactor Connection Example
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3.13 Prevent Switching Surge

4 Connect a Surge Protective Device

A surge protective device decreases the surge voltage that is generated from switching an inductive load near the
drive. Inductive loads include:
* Magnetic contactors
* Electromagnetic relays
* Magnetic valves
* Solenoids
* Magnetic brakes.
Always use a surge protective device or diode with inductive loads.
Note:
Do not connect a surge protective device to the drive output side.
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3.14 Decrease Noise

3.14 Decrease Noise

Note:

The main circuit terminal block for the drive and the terminal block for the noise filter come in different shapes. Use caution when you
prepare the ends of the wires.

€ Connect a Noise Filter to the Input Side (Primary Side)

High-speed switching makes noise in the drive output. This noise flows from the drive to the power supply, and
can possibly have an effect on other equipment. Install a noise filter to the input side of the drive to decrease the
quantity of noise that flows to the power supply. A noise filter also prevents noise from entering the drive from the
power supply.

» Use a noise filter specially designed for drives.
* Install the noise filter as close as possible to the drive.

B C
MccB
A ——X R
~_ 1
T S
N |
‘ T
MCCB -
RS
D
A - Power supply C - Drive
B - Input side (primary side) noise D - Other controller

filter
Note:
The input side (primary side) noise filter model is LNFD-xx.
Figure 3.59 Example of Connecting the Noise Filter on the Input Side (Primary Side)

€ Connect a Noise Filter to the Output Side (Secondary Side)

A noise filter on the output side of the drive decreases inductive noise and radio frequency interference.

D
M
A - Power supply C - Noise filter on output side
B - Drive (secondary side)
D - Motor

Figure 3.60 Example of Connecting the Noise Filter on the Output Side (Secondary Side)

NOTICE: Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits. Failure to obey can cause
damage to the drive, phase-advancing capacitors, LC/RC noise filters, and leakage breakers (ELCB, GFCI, or RCM/RCD).

Glossary

* Radio frequency interference:
Electromagnetic waves radiated from the drive and cables make noise through the full radio bandwidth that can
have an effect on nearby devices.

* Inductive noise:
The noise from electromagnetic induction can have an effect on the signal line and can cause the controller to
malfunction.
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B Prevent Inductive Noise

In addition to installing a noise filter, you can also run all wiring through a grounded metal conduit to decrease
inductive noise occurring at the output side. Put the cables a minimum of 30 cm (11.8 in.) away from the signal
line to prevent induced noise. Ground the cables to metal conduits.

B
A

T~/

T~/

N
A - Power supply E - Minimum of 30 cm (11.8 in.) apart
B - Drive F - Controller
C - Shielded motor cable G - Signal line

D - Motor

Figure 3.61 Prevent Inductive Noise

B Decrease Radio Frequency Interference

The drive, input lines, and output lines generate radio frequency interference. Use noise filters on input and output
sides and install the drive in a steel box to decrease radio frequency interference.

Keep the cable between the drive and motor as short as possible.

a Electrical Installation

A - Steel box E - Noise filter

B - Power supply F - Shielded motor cable
C - Noise filter G - Motor

D - Drive

Figure 3.62 Decrease Radio Frequency Interference
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3.15 Protect the Drive during Failures

Use branch circuit protection to protect against short circuits and to maintain compliance with UL61800-5-1. The
manufacturer recommends connecting semiconductor protection fuses on the input side for branch circuit
protection.

WARNING! Electrical Shock Hazard. Do not immediately energize the drive or operate peripheral devices after the drive blows
a fuse or trips an RCM/RCD. Wait for the time specified on the warning label at a minimum and make sure that all indicators are
OFF. Then check the wiring and peripheral device ratings to find the cause of the problem. Contact the manufacturer before
energizing the drive or peripheral devices if the cause is not known. Failure to obey can cause death or serious injury and
damage to the drive.

€ Branch Circuit Protection for 200 V Class (ND)

Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
100,000 RMS symmetrical amperes and 240 Vac when there is a short circuit in the power supply.

The built-in short circuit protection of the drive does not provide branch circuit protection. The user must provide
branch circuit protection as specified by the National Electric Code (NEC), the Canadian Electric Code, Part I
(CEC), and local codes.

Table 3.17 Factory-Recommended Branch Circuit Protection: 200 V Class (ND)

: : : Semiconductor Protection Fuse
Drive Model Maximum Applicable Motor Output Input Current Rating Rated Current
KWILE) & Manufacturer: EATON/Bussmann
2004 0.75 (0.75) 48 FWH-45B
2006 1.1(L.5) 6.7 FWH-45B
2010 2203) 12.7 FWH-45B
2012 3(4) 17 FWH-50B
2018 3.7(5 20.7 FWH-80B
2021 5.5(7.5) 30 FWH-80B
2030 7.5 (10) 40.3 FWH-125B
2042 11 (15) 52 FWH-150B
2056 15 (20) 78.4 FWH-200B
2070 18.5 (25) 9 FWH-225A
FWH-225A
2082 22 (30) 114
FWH-250A */
FWH-225A
2110 30 (40) 111
FWH-250A */
FWH-275A
2138 37 (50) 136
FWH-300A */
FWH-275A
2169 45 (60) 164 .
FWH-350A */
FWH-325A
2211 5 200
5(75) 0 FWH-450A *1
2257 75 (100) 271 FWH-600A
2313 90 (125) 324 FWH-800A
2360 110 (150) 394 FWH-1000A
2415

*1 A fuse with a large rated current for applications with repeated loads is recommended.

€ Branch Circuit Protection for 200 V Class (HD)

Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
100,000 RMS symmetrical amperes and 240 Vac when there is a short circuit in the power supply.

The built-in short circuit protection of the drive does not provide branch circuit protection. The user must provide
branch circuit protection as specified by the National Electric Code (NEC), the Canadian Electric Code, Part |
(CEC), and local codes.
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3.15 Protect the Drive during Failures

Table 3.18 Factory-Recommended Branch Circuit Protection: 200 V Class (HD)

Drive Model Maximum Applicable Motor Output Input Current Rating Semicong:;:;zrgl:?:g:ttion Fuse
kW (HP) A Manufacturer: EATON/Bussmann
2004 0.55 (0.5) 3.6 FWH-45B
2006 0.75 (1) 4.8 FWH-45B
2010 1.5(2) 8.9 FWH-45B
2012 22(3) 12.7 FWH-50B
2018 3(4) 17 FWH-80B
2021 3.7(5 20.7 FWH-80B
2030 5.5(7.5) 30 FWH-125B
2042 7.5 (10) 40.3 FWH-150B
2056 11 (15) 58.2 FWH-200B
2070 15 (20) 78.4 FWH-225A
2082 18.5 (25) 96 FSV\:/-[HZSZ(?Zil
2110 22 (30) 82 FWH'MSA*
FWH-250A */
2138 30 (40) 111 FWH-275A
FWH-300A */
2169 37 (50) 136 FWH-275A
FWH-350A */
2211 45 (60) 164 FWH-325A
FWH-450A */
2257 55 (75) 200 FWH-600A
2313 75 (100) 271 FWH-800A
2360 90 (125) 324 FWH-1000A
2415 110 (150) 394 FWH-1000A

*1 A fuse with a large rated current for applications with repeated loads is recommended.

€ Branch Circuit Protection for 400 V Class (ND)

Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
100,000 RMS symmetrical amperes and 480 Vac when there is a short circuit in the power supply.

The built-in short circuit protection of the drive does not provide branch circuit protection. The user must provide
branch circuit protection as specified by the National Electric Code (NEC), the Canadian Electric Code, Part I
(CEC), and local codes.

Table 3.19 Factory-Recommended Branch Circuit Protection: 400 V Class (ND)

Maximum Applicable Motor Output | ‘c ¢ Rati Sen;icon(éu(t:tzrcProtecttion
vt
Input Voltage < 460 V Input Voltage > 460 V Bussmann
4002 0.75 (1) 0.75 (1) 2.5 FWH-50B
4004 1.5(2) 1.5(2) 4.7 FWH-50B
4005 22(3) 2.2(3) 6.7 FWH-50B
4007 3.0(4) 3.0(4) 8.9 FWH-60B
4009 4.0 (5) 3.7(5) 11.7 FWH-60B
4012 5.5(7.5) 5.5(7.5) 15.8 FWH-60B
4018 7.5(10) 7.5 (10) 21.2 FWH-80B
4023 11 (15) 11 (15) 30.6 FWH-90B
4031 15 (20) 15 (20) 413 FWH-150B
4038 18.5(25) 18.5 (25) 50.5 FWH-200B
4044 22 (30) 22 (30) 59.7 FWH-200B
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3.15 Protect the Drive during Failures

Maximum Applicable Motor Output Semiconductor Protection
Drive Model Input Current Rating Fuse Rated Current
A Manufacturer: EATON/
Input Voltage < 460 V Input Voltage > 460 V Bussmann
4060 30 (40) 30 (40) 583 FWH-225A
4075 37 (50) 37 (50) 71.5 FWH-250A
4089 45 (60) 45 (60) 86.5 FWH-275A
4103 55 (75) 55 (75) 105 FWH-275A
4140 75 (100) 75 (100) 142 FWH-300A
FWH-325A
4168 90 (125) 90 (125) 170 .
FWH-400A */

4208 110 (150) 110 (150) 207 FWH-500A
4250 132 (175) 150 (200) 248 FWH-600A
4296 160 (200) 185 (250) 300 FWH-700A
4371 200 (250) 220 (300) 373 FWH-800A
4389 220 (300) 260 (350) 410 FWH-1000A
4453 250 (335) 300 (400) 465 FWH-1200A
4568 315 (400) 335 (450) 584 FWH-1200A
FWH-1400A

4675 355 (450 370 (500 65

7 (430) 70 (500) ! FWH-1600A */

*1

A fuse with a large rated current for applications with repeated loads is recommended.

€ Branch Circuit Protection for 400 V Class (HD)

Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
100,000 RMS symmetrical amperes and 480 Vac when there is a short circuit in the power supply.

The built-in short circuit protection of the drive does not provide branch circuit protection. The user must provide
branch circuit protection as specified by the National Electric Code (NEC), the Canadian Electric Code, Part I

(CEC), and local codes.
Table 3.20 Factory-Recommended Branch Circuit Protection: 400 V Class (HD)
Maximum Applicable Motor Output Semiconductor Protection
Drive Model Input Current Rating Fuse Rated Current
A Manufacturer: EATON/
Input Voltage < 460 V Input Voltage > 460 V Bussmann

4002 0.55 (0.75) 0.55 (0.75) 1.9 FWH-50B

4004 1.1(1.5) 0.75 (1) 3.5 FWH-50B

4005 1.5(2) 15(2) 47 FWH-50B

4007 2203) 2203) 6.7 FWH-60B

4009 3(4) 3(4) 8.9 FWH-60B

4012 4.0 (5) 3.7(5) 11.7 FWH-60B

4018 5.5(7.5) 5.5(7.5) 15.8 FWH-80B

4023 7.5 (10) 7.5 (10) 212 FWH-90B

4031 11 (15) 11 (15) 30.6 FWH-150B

4038 15 (20) 15 (20) 413 FWH-200B

4044 18.5 (25) 18.5 (25) 50.5 FWH-200B

4060 22 (30) 22 (30) 43.1 FWH-225A

4075 30 (40) 30 (40) 583 FWH-250A

4089 37 (50) 37 (50) 71.5 FWH-275A

4103 45 (60) 45 (60) 86.5 FWH-275A

4140 55 (75) 55 (75) 105 FWH-300A
FWH-325A

4168 75 (100) 75 (100) 142 FWHA00A 7

4208 90 (125) 90 (125) 170 FWH-500A
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3.15 Protect the Drive during Failures

Maximum Applicable Motor Output . Semiconductor Protection
. KW (HP) Input Current Rating Fuse Rated Current
Drive Model
v A Manufacturer: EATON/
Input Voltage < 460 V Input Voltage > 460 V Bussmann
4250 110 (150) 110 (150) 207 FWH-600A
4296 132 (175) 150 (200) 248 FWH-700A
4371 160 (200) 185 (250) 300 FWH-800A
4389 200 (250) 220 (300) 373 FWH-1000A
4453 220 (300) 260 (350) 410 FWH-1200A
4568 250 (335) 300 (400) 465 FWH-1200A
FWH-1400A
4675 315 (400) 335 (450) 584 «
FWH-1600A */

*1 A fuse with a large rated current for applications with repeated loads is recommended.
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3.16 Wiring Checklist

3.16 Wiring Checklist

Wire the drive, check these items, then do a test run.

Table 3.21 Power Supply Voltage/Output Voltage

Checked No. Item to Check
1 The power supply voltage must be within the input voltage specification range of the drive.
Table 3.22 Main Circuit Wiring
Checked No. Item to Check
1 Put the power supply through a molded-case circuit breaker (MCCB) before it gets to the drive input.
Connect an applicable MCCB.
2 Correctly wire the power supply to drive terminals R/L1, S/L2, and T/L3.
3 Correctly wire the drive and motor together.
The motor lines and drive output terminals U/T1, V/T2, and W/T3 must align to make the correct phase order.
Note:
If the phase order is incorrect, the drive will rotate in the opposite direction.
4 Use 600 V heat resistant indoor PVC wire for the power supply and motor lines.
Note:
Wire gauge recommendations assume use of 600 V class 2 heat-resistant indoor PVC wire.
5 Use the correct wire gauges for the main circuit.
Note:
* When the wiring distance between the drive and the motor is long, use this formula for the voltage drop in the wire:
Motor rated voltage (V) x 0.02 > 3 x wire resistance (Q/km) x wiring distance (m) x motor rated current (A) x 10-3
* When the cable between the drive and motor is longer than 50 m (164 ft.), use parameter C6-02 [Carrier Frequency Selection] to
decrease the carrier frequency.
6 Correctly ground the drive.
7 Tighten main circuit and grounding terminal screws of the drive to their specified torques.
8 ‘When operating more than one motor from one drive, set up overload protection circuits.
C
oL1 @
olL2 @
A - Power Supply C - oL1-oLn: thermal
B - Drive overload relay
Note:
Set H1-03 = 25 [DI3 Function Selection = External Fault (NC-Always-Coast)].
9 When you use a braking resistor or a braking resistor unit, install an electromagnetic contactor (MC).
Correctly install the resistor and make sure that overload protection uses the MC to shut off the power supply.
10 Make sure that phase advancing capacitors, input noise filters, or ELCBs, GFCls, RCM/RCDs are NOT installed on the output side of the
drive.
Table 3.23 Control Circuit Wiring
Checked No. Item to Check
1 Use twisted-pair cable for all drive control circuit wiring.
2 Ground the shields of shielded wiring to the terminal GND.
3 For 3-Wire sequence, set parameters for MFDI terminals, and wire control circuits.
4 Correctly install any option cards.
5 Examine the drive for other wiring errors.
Only use a multimeter to check wiring.
6 Tighten the control circuit terminal screws of the drive to their specified torques.
7 Pick up all wire clippings.
8 Make sure that none of the wires on the terminal block touch other terminals or connections.
9 Isolate control circuit wiring from main circuit wiring.
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3.16 Wiring Checklist

Checked No. Item to Check
10 Make sure that control circuit wiring is not longer than 50 m (164 ft.).
11 Make sure that Safe Disable input wiring is not longer than 30 m (98 ft.).
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3.17 Motor Application Precautions

3.17 Motor Application Precautions

€ Precautions for Existing Standard Motors

B Low-Speed Range

When a drive operates a standard motor, it will lose more power compared to operating the motor with a
commercial power supply. In the low speed range, the temperature of the motor increases quickly because the
motor cannot decrease its temperature when the speed decreases. In these conditions, decrease the load torque of
the motor in the low-speed range. The following graphic shows the permitted load characteristics for a Yaskawa
standard motor. When 100% continuous torque is necessary at low speeds, use a motor designed to operate with a
drive.

Torque (%)
100
90 —
80 —
70 —
60 —
50 —

60 Frequency (Hz)

A - 25% ED (or 15 min.) C - 60% ED (or 40 min.)
B - 40% ED (or 20 min.) D - Continuous operation

Figure 3.63 Permitted Load Characteristics for a Yaskawa Standard Motors

B Insulation Withstand Voltage
Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V
or particularly long wiring distances. Use an insulated drive motor.

NOTICE: Use a motor that provides insulation correct for PWM drives. Failure to obey can cause a short circuit or ground fault
from insulation deterioration.

B High-Speed Operation

If you operate a motor more than its rated speed, you can have problems with the motor bearing durability and
dynamic balance of the machine. Contact the motor or machine manufacturer.

B Torque Characteristics

When you operate a motor with a drive, the torque characteristics are different than when you operate the motor
directly from line power. Make sure that you know about the load torque characteristics for your application.

B Vibration

Vibrations could occur in the these conditions:

* Resonance with the natural frequency of machinery
Use caution if you add a variable-speed drive to applications that operate the motor from line power at a
constant speed. If resonance occurs, install shock-absorbing rubber around the base of the motor and enable the
Jump frequency control.

* The motor is not balanced
Use caution if the motor speed is more than the rated motor speed.

* Subsynchronous resonance
Subsynchronous resonance can occur with long motor shafts and in applications such as turbines, blowers, and
fans with high inertia loads.
Use Closed Loop Vector Control when these applications have subsynchronous resonance problems.

118 SIEPYEUOQ2A01C AC Drive Q2A Technical Manual



3.17 Motor Application Precautions

B Audible Noise

The audible noise of the motor changes when the carrier frequency setting changes. When you use a high carrier
frequency, audible noise from the motor is equivalent to the motor noise generated when you operate from line
power. If you operate at speeds that are more than the rated rotation speed, the unwanted motor noise increases.

€ Precautions for PM Motors

* Contact the manufacturer or your nearest sales representative to use a PM motor that is not from the drive
manufacturer..

* You cannot operate a PM motor from a commercial power supply. If you must operate from a commercial
power supply, use an induction motor.

* You cannot operate more than one PM motor from one drive. Use an induction motor and a variable-speed
control drive.

* In Open Loop Vector Control for PM motor (PM OLVector), the motor can operate in the reverse direction for
1/2 turn (electrical angle) at start up.

* The quantity of generated starting torque changes when the control method and motor type change. Verify the
starting torque, permitted load characteristics, impact load tolerance, and speed control range before you set up
the motor with the drive. Contact the manufacturer or your nearest sales representative to use a motor that does
not meet these specifications.

* In PM OLVector control, braking torque is always 125% or less when operating between 20% and 100% speed.
A braking resistor unit will not change the value. Braking torque is 50% or less when operating at 20% speed or
less.

* In PM OLVector control, the allowable load inertia moment is approximately 50 times higher than the motor
inertia moment. Use Closed Loop Vector Control for PM motors for applications with a larger inertia moment.

* When you use a holding brake in PM OLVector control, release the brake before you start the motor. Failure to
set the correct timing can cause a decrease in speed. Do not use these configurations in applications with heavy
loads, for example conveyors or elevators.

* To restart a coasting motor that is rotating faster than 200 Hz in V/f Control, first use the Short Circuit Braking
function to stop the motor. A special braking resistor unit is necessary for Short Circuit Braking. Contact the
manufacturer or your nearest sales representative for more information.

To restart a coasting motor that is rotating slower than 200 Hz, use the Speed Search function.
If the motor cable is long, use Short Circuit Braking to stop the motor.

Note:

The Short Circuit Braking function uses the drive to forcefully cause a short across the motor wires to stop the motor before it has time
to coast to a stop.

Electrical Installation

* You can also use EZ Open Loop Vector Control (EZOLV) to operate synchronous reluctance motors (SynRM).
Contact the manufacturer or your nearest sales representative for more information.

* After you replace a failed PM motor encoder, make sure that the motor can rotate and do Z Pulse Offset Tuning ﬂ
or PM Rotational Auto-Tuning.

* If oC [Overcurrent], STPo [Motor Step-Out Detected], or LSo [Low Speed Motor Step-Out] occur during
restart, retry Speed Search and use the Short Circuit Braking function when starting to adjust the motor.

€ Precautions for Specialized Motors

B Pole Change Motors

The rated current of pole change motors is different than standard motors. Check the maximum current of the
motor before you select a drive. Always stop the motor before you switch between the number of motor poles. If
you change the number of poles while the motor is rotating, the overvoltage from regeneration or the overcurrent
protection circuitry will make the motor coast to stop.

B Submersible Motors

The rated current of a submersible motor is more than the rated current of a standard motor. Use a sufficiently
large motor cable that will not let voltage drop decrease the maximum torque level.

B Explosion-Proof Motors

You must test the motor and the drive together for explosion-proof certification. You must also test existing
installations of explosion-proof motors. The drive is not designed for explosion-proof areas. Install the drive in a
safe location.
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3.17 Motor Application Precautions

The encoder used with pressure-resistant explosion-proof motors is intrinsically safe. When wiring between the
drive and encoder, always connect through a specialized pulse coupler.

B Geared Motors

The continuous speed range is different for different lubricating methods and manufacturers. For oil lubrication,
continuous operation in the low-speed range can cause burnout. Contact the manufacturer for more information
about applications where operating at more than the rated frequency is necessary.

B Single-Phase Motors

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

B Motors with Brakes

If you use a drive to operate a motor that has a brake connected to the output side, low voltage levels can cause
the brake to possibly not release at start. Use a motor with a brake that has a dedicated source of power for the
brake. Connect the brake power supply to the power supply side of the drive. Motors with built-in brakes make
noise when operating at low speeds.

€ Notes on the Power Transmission Mechanism

For power transmission machinery that uses oil to lubricate gearboxes, transmissions, or reduction gears, make
sure that you use precaution if you operate the machinery continuously at low speed. Oil does not lubricate the
system as well at low speeds. If you operate at frequencies higher than the rated frequency, it can cause problems
with the power transmission mechanism. These problems include audible noise, decreased service life, and
decreased durability.
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4.1 Safety Precautions

4.1 Safety Precautions

ADANGER

Electrical Shock Hazard

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized drive.
Before servicing, disconnect all power to the equipment and wait for the time specified on the
warning label at a minimum. The internal capacitor stays charged after the drive is de-energized.
The charge indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When
all indicators are OFF, measure for dangerous voltages to make sure that the drive is safe.

If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

AWARNING

Electrical Shock Hazard

Do not operate equipment when covers are missing. Some figures in this section include drives
without covers or safety shields to more clearly show the inside of the drive. Replace covers
and shields before operation. Use drives only as specified by the instructions.

Failure to obey can cause death or serious injury.

Do not remove covers or touch circuit boards while the drive is energized.
Failure to obey can cause death or serious injury.

Prepare an isolated holding brake. The holding brake wiring must activate an external sequence
to de-energize the drive or trigger an emergency switch when the drive detects a faulit.

Failure to obey could cause death or serious injury.
Crush Hazard

In hoist applications, use the applicable safety precautions to prevent the load from falling.
Failure to obey can cause death or serious injury from falling loads.
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4.2 Component Names and Functions

‘ Front/side view ‘ ‘ Back view

7

- o -
D- [

©

D
=4
[

mm

Figure 4.1 Keypad

Table 4.1 Keypad: Names and Functions

No. Name Function

Illuminates to show that the drive is operating the motor.

The LED turns OFF when the drive stops.

Flashes to show that:

* The drive is decelerating to stop.

¢ The drive received a Run command but the frequency reference is 0 Hz.

RUN LED Flashes quickly to show that:
A - ¢ The drive received a Run command from the Multi-Function Digital Input (MFDI) terminals and is switching to REMOTE Mode.
RUN ¢ The drive received a Run command from the MFDI terminals when the drive is not in Drive Mode.
¢ The drive received a Fast Stop command.
* The safety function shuts off the drive output.
¢ The user pushed on the keypad while the drive is operating in REMOTE Mode.
* The drive is energized with an active Run command and b/-17 = I [RUN@PowerUp Selection = Disregard RUN].
Illuminates when the drive detects a fault.
ALM LED Flashes when the drive detects:
e Alarm
B ‘ )
ALM ¢ An oPE parameter setting error
¢ A fault or alarm during Auto-Tuning
The light switches off when the drive is in normal operation. There is no fault or alarm.
C microSD Card Insertion Slot | The insertion point for a microSD card.
Function Keys The menu shown on the bottom line of the keypad sets the functions for function keys.
(F1, F2, F3)

P

Illuminated: The keypad controls the Run command (LOCAL Mode).
LO/RE LED OFF: The control circuit terminal or serial transmission device controls the Run command (REMOTE Mode).

E Note:
@ * LOCAL: Operated using the keypad. Use the keypad to enter Run/Stop commands and the frequency reference command.

* REMOTE: Operated from the control circuit terminal or serial transmission. Use the frequency reference source entered in b7-01
[Freq. Ref. Sel. 1] and the Run command source selected in b/-02 [Run Comm. Sel 1].

Switches drive control for the Run command and frequency reference between the keypad (LOCAL) and an external source

(REMOTE).
F LO/RE Selection Key Note:
LO/RE * Stop operation to enable the LO/RE Selection Key when in Drive Mode. Set 02-01 = 0 [LO/RE Key Selection of Function =

Disabled] to disable switching from REMOTE to LOCAL by LORE §
« The drive will not switch between LOCAL and REMOTE when it is receiving a Run command from an external source.
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No. Name Function
Stops drive operation.
STOP Key Note:
‘
The STOP key has highest priority. Push @ to stop the motor even when a Run command (REMOTE Mode) is active at any
. Lo STOP
external Run command source. Set 02-02 = 0 [STOP Key Selection of Function = Disabled] to disable the priority in .
Left Arrow Key Moves the cursor to the left.
In the Manual Setup menu, it is possible to navigate MANUAL1 to MANUAL3 menus using the Left and Right keys.
Up Arrow Key/Down * Scrolls up or down to display the next item or the previous item.
Arrow Key * Selects parameter numbers, and increments or decrements setting values.
/&
H
Right Arrow Key (RESET) Moves the cursor to the right.
Continues to the next screen.
* Clears drive faults.
ENTER Key » Enters parameter values and settings.
@ « Selects menu items to move the user between keypad displays.
* Selects each mode, parameter, and set value.
Starts the drive in LOCAL mode.
RUN Key Starts the motor tuning procedure in Auto-Tuning Mode.
Push LS on the keypad to set the drive to LOCAL Mode before using the keypad to operate the motor.
] USB Terminal Insertion point for a mini USB cable. Uses a USB cable (USB standard 2.0, type A - mini-B) to connect the keypad to a PC.
K RJ-45 Connector Connects to the drive using an RJ-45 8-pin straight through UTP CAT5e extension cable or keypad connector.
Cover for the customer-supplied clock battery.
L Clock Battery C Note:
ock Battery Lover * Make sure to prepare the type CR2016 clock battery with a nominal voltage of 3 V. The clock battery is not supplied as
accessories.

WARNING! Sudden Movement Hazard. The drive may start unexpectedly if switching control sources when setting b1-07 = 2
[LO/RE Run Selection = Accept RUN]. Clear all personnel from rotating machinery and electrical connections prior to switching
control sources. Failure to comply may cause death or serious injury.

€ LED Flashing Statuses

124

ON - ON
Flashing

Flashing
quickly

Drive Output Frequency

ON ON ON ON

Figure 4.2 LED Flashing Statuses

) " RUN | ! " RUN |
/ during Zt(:_'p i {STOP ! STOP
z, 1 1 | |
Frequency Setting OHz T i | | e B m—
RUN LED | oFfF ] ON Flashing.  OFF _[Flashing OFF |

Figure 4.3 Relation between RUN LED and Drive Operation
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€ Operator Display

A B C D

| ] |
10:00 am FwD Rdy

Freq Ref (KPD)| E
e €0 0

Output Frequency
Ul-02 Hz

Output Current O OO

ul-03 A
130G FWD/REV |

B/ ents

G

Figure 4.4 Operator Display Indications
Table 4.2 Operator Display Indications and Meanings

Sym e
bol Name Description
A Time display area Shows the current time. Set the time on the default settings screen.
Shows direction of motor rotation.
* FWD: Shown when set to Forward run.
B Forward run/Reverse run |, REV: Shown when set to Reverse run.
indication
Note:
In Q2pack operation, FWD or REV flash.
C Ready The screen will show Rdy when the drive is ready for operation or when the drive is running.
D Mode display area Shows the name of the current mode or screen.
Shows the current frequency reference source.
* KPD: keypad
E Frequency reference * Al analog input terminal (terminals All to AI3)
source indicator * COM: Modbus communications
* OPT: option card
* PIL pulse train input terminal (terminal PI)
F Data display area Shows parameter values, monitor values, and details of the results of operations.
G  |Functionkeys 1to3 (F1 | The function names shown in this area will change when the selected screen changes. Push one of the function keys to
to F3) on the keypad to do the function.

€ Keypad Mode and Menu Displays

Table 4.3 Drive Mode, Menu Screens and Functions

Mode

Menu Screen Function

Drive Mode

Monitor & Diagnostics

Shows drive monitors, Custom Monitors, Fault Log, Data Logger.

Programming Mode

Parameters

Changes parameter settings.

Modified Parameters

Shows standard and Q2pack related modified parameters.

Manual Setup

Holds a list of user-set parameters and monitors.

Wizard & Autotuning

Calls Setup Wizards for easy commissioning or Auto-Tuning.

Configuration

Sets language, date/time, backlight, parameter backup function.
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Note:

*Push @ to set d1-01 [Reference 1] when the Home screen shows Ul-01 [Frequency Reference] in LOCAL Mode.
* The keypad will show [Rdy] when the drive is in Drive Mode. The drive is prepared to accept a Run command.

* The drive will not accept a Run command in Programming Mode in the default setting. Set b1-08 [RUN@PRG Mode Selection] to
accept or reject a Run command from an external source while in Programming Mode.
—Set b1-08 = 1 [RUN@PRG Mode Selection = NoRUN@Program] to reject the Run command from an external source while in
Programming Mode (default).

—Set b1-08 = 2 [RUN@PRG Mode Selection = RUN@Program] to accept the Run command from an external source while in
Programming Mode.

—Set b1-08 = 3 [RUN@PRG Mode Selection = Program@Stop only] to prevent changes from Drive Mode to Programming Mode
while the drive is operating.

*On the Home screen, keep pushed for 3 s to toggle between compact layout and detailed layout.
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4.3  Start-up Procedures

This section gives the basic steps necessary to start up the drive.
Use the flowcharts in this section to find the most applicable start-up method for your application.
This section gives information about only the most basic settings.

€ Flowchart A: Connect and Run the Motor with Minimum Setting Changes
Flowchart A shows a basic start-up sequence to connect and run a motor with a minimum of setting changes.
Settings can change when the application changes.

Use the drive default parameter settings for basic applications where high precision is not necessary.

C Start D)
1

( Installation and Wiring )
[ Check before Energizing Drive j
!

[ Check after Energizing Drive j

Settings produced
by Setup Wizard

Use the Setup Wizard of the keypad to set the basic parameters.
- Selection of Run command source - Heavy load/light load selection

and frequency reference source - Motor type
- Control method - Motor parameters
- Maximum frequency - Input/output settings
- Acceleration/deceleration time - Usage of braking resistors

- Input signal level

— Control Method Selection
Induction motor A1-02 = PM motor Induction motor and PM motor
0: V/f Control 5: Open Loop Vector Control 8: EZ Open Loop Vector
1: Closed Loop V/f Control for PM Control
2: Open Loop Vector Control 6: PM Advanced Open Loop
3: Closed Loop Vector Control Vector Control
4: Advanced Open Loop Vector Control 7: Closed Loop Vector Control
for PM
To To To
sub-chart sub-chart sub-chart
A-1 A-2 A-3

{7 From sub-charts A-1, A-2, A-3

( Fine tune parameters. Adjust application settings if necessary. )
Check the machine operation and use the Verify function to check
the parameter settings.

!

( Drive is ready to run the application. )

Figure 4.5 Basic Steps before Startup
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4.3 Start-up Procedures

€ Sub-Chart A-1: Induction Motor Auto-Tuning and Test Run Procedure

*1
*2

0: V/f Control
1: Closed Loop V/f Control

From
flowchart
A

Has A1-02
(Control Method Selection)
been set?

2: Open Loop Vector Control
3: Closed Loop Vector Control
4: Advanced Open Loop Vector Control

YES
Is the motor without load?

Can motor be rotated?

[

only line-to-li

ne resistance.

Perform Stationary Auto-Tuning for ] [

(T1-01=2)

Perform Stationary Auto-Tuning. ] [

(T1-01=1)

Perform rotational Auto-Tuning.
(T1-01=0)

l

| |

NO

After Auto Tuning was completed,
did the length of the motor cable at the actual
installation site exceed 50 m?

Perform Stationary Auto-Tuning
for line-to-line resistance
(T1-01=2).

responsiveness of acceleration/deceleration, and functioning of

Perform a no-load test run. Check direction of motor rotation,
multi-functional input/output.

( Connect motor to load. )

Has A1-02=3
Control Method = Closed Loop Vector Control)
been set?

YES

Will ASR gain Auto-Tuning
be performed?

Will the following functions be used?
- Feed Forward control (n5-01)
- MFDI: KEB Ride-Thru 2 (H1-xx = 7A)

(T3-00 = 1)°2

Inertia Tuning
(T3-00 = 0)"1

ASR Gain Auto-Tuning ]

(

Operate with an actual load. Check the machinery’s direction of
operation and acceleration/deceleration responsiveness.

To flowchart
A

Figure 4.6 Induction Motor Auto-Tuning and Test Run Procedure

Be sure to release the holding brake before doing Inertia Tuning.

In ASR Tuning, the drive will automatically tune Feed Forward control and KEB Ride-Thru 2 parameters.

€ Sub-Chart A-2: PM Motor Auto-Tuning and Test Run Procedure

Sub-Chart A-2 gives the basic steps to start up the drive for a PM motor.
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4.3 Start-up Procedures

Note:

1. Although Auto-Tuning will set parameters for speed control with an encoder, set F1-05 [Encl Rotat Selection] before starting Auto-
Tuning.

2. Ifyou replace the encoder, do Z Pulse Offset Tuning.

WARNING! Crash Hazard. Test the system to make sure that the drive operates safely after you wire the drive and set
parameters. Failure to obey can cause injury or damage to equipment.

Motor test report available?
Or, motor data printed on the motor
nameplate available?

Possible for motor to rotate YES
during Auto-Tuning?
NO
Manually set the motor parameters. ; Tuning™! ; Tuni
PM Motor Parameter Settings'! PM Statl?_lr_12a_r())/1A;Jt$)Tun|ng PM Rot?_tllg[]g{ /-:u‘t‘()) Tuning
(T2-01=0)
After Auto-Tuning was YES
ompleted, at the actual installation site
did the motor cable exceed +
50 min length? PM Stationary Auto-Tuning
for Stator Resistance
(T2-01 = 2)
NO |
Perform a no-load test run. Check the motor rotation direction,
acceleration/deceleration responsiveness, and multi-function input/output.

( Connect motor to load. )

Has A1-02=7
(Control Method Selection =
PM Closed Loop Vector
Control) been set?

Should the drive
perform ASR gain
Auto-Tuning?

YES

n Startup Procedure and Test Run

Does the application
require any of the following drive functions?
- Feed Forward Control Selection (n5-01)
- MFDI: KEB Ride-Thru 2 (N.C.)
(H1-xx = 42)

YES

Perform Inertia Tuning. Perform ASR Tuning.
(T3-00 = 0)2 (T3-00=1)"3

operation direction of the machine and

Operate with an actual load. Check the
acceleration/deceleration responsiveness.

Figure 4.7 PM Motor Auto-Tuning and Test Run Procedure
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4.3 Start-up Procedures

*1

*2
*3

For Yaskawa PM motors (SMRA-series, SSR1-series, or SST4-series), set ES-01 [PM Mot Code Selection]. For PM motors from a
different manufacturer, set £5-01 PM Mot Code Selection = FFFF.

Be sure to release the holding brake before doing Inertia Tuning.

In ASR Tuning, the drive will automatically tune Feed Forward control and KEB Ride-Thru 2 parameters.

€ Sub-Chart A-3: EZ Open Loop Vector Control Test Run Procedure
Subchart A-3 gives the setup procedure to run a PM motor in EZ Open Loop Vector Control.

130

From
Flowchart
A

Manually set the motor parameters.
Motor Parameter Setting (T4-01 = 0)

After Auto-Tuning was completed,
at the actual installation site did the
motor cable exceed 50 m in length?

Perform Stationary Auto Tuning
for stator resistance only.

NO (T4-01=1)
Perform a no-load test run. Confirm that everything is operating correctly,
including running of the motor, rotation direction, and multi-function input/output.

!

( Connect motor to load. )

Perform an actual loading test run. Check the operation direction of the machine
and acceleration/deceleration responsiveness.

Return to
Flowchart
A

Figure 4.8 Procedure for Test Run of EZ Open Loop Vector Control Method
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4.4 Items to Check before Starting Up the Drive

€ Check before Energizing the Drive

Check these items before energizing the drive.

Table 4.4 Items to Check before Energizing the Drive

Items to Check Description

The voltage of the input power supply must be:
200 V class: three-phase AC 200 V to 240 V 50/60 Hz, DC 270 V to 340 V
400 V class: three-phase AC 380 V to 480 V 50/60 Hz, DC 510 V to 680 V

Input Power Supply Voltage
Correctly and safely wire power supply input terminals R/L1, S/L2, T/L3.

Correctly ground the drive and motor.

Connection between Drive Output Correctly wire drive output terminals (U/T1, V/T2, and W/T3) and motor terminals (U, V, and W), and tighten loose screws.
Terminals and Motor Terminals

Control Circuit Terminal Wiring Turn OFF the inputs from all devices and switches connected to the drive control circuit terminals.
Control Circuit Terminal Status Turn OFF the inputs from all devices and switches connected to the drive control circuit terminals.
Connection between Machinery and Disengage all couplings and belts that connect the motor and machinery.

Motor

€ Check after Energizing the Drive

Check these items after energizing the drive. The keypad will show these screens depending on the drive status.

Table 4.5 Display Status after Energizing the Drive

Status Display Description
10:00 am FwD Rdy AHome The data display area will show the HOME screen
Freq Reference (AI)
ot e 0.00
Output Frequency
During Usual

Operation 91_92, H_ Q LE QQ
Output Current
Ul-03 A O . O O

M/ eors

HOME Screen

10:00 am FwD The display changes depending on the fault. Refer to “Troubleshooting” to remove the cause of the fault.
.
E F 3 ALM will illuminate.
When the Drive Note: . )
Detects a Fault External Fault (Terminal S3) If the screen shows a different screen, do these steps to show the fault content again:

1. Push from the HOME screen.

2. Push (Home) from a different screen than the HOME screen.

RESET *
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4.5 Keypad Operation

€ Use the HOME Screen

The functions that can be controlled from the HOME screen and the content that is displayed are explained in the
following.

10:00 am FwD Rdy  MHome

Freq Reference (AI)
U1-01 Hz 0 L] OO

Output Frequenc
o e 0.00

Output Current
ul-03 A 0 . OO

B View Monitors Shown in Home Screen
By default, the HOME screen shows monitor data in the data display area.

* To change what the screen shows, change the setting for 0/-40 [Home Screen Selection Mode].

* When 07-40 is set to “Custom Monitors”, and there is more than one screen, use or Y to switch between
screens.

* To toggle between 6-line mode and 3-line mode, press for 2 seconds.

B JOG Operation
Push to 1lluminate @

The LO/RE key is only active in Monitor menus.

Push (JOG) to run the motor.
Release to stop the motor.

B Change Motor between Forward/Reverse Run

You can change the direction of motor rotation when operating the drive from the keypad.

Push to illuminate @
The LO/RE key is only active in Monitor menus.

Push (FWD/REV) to toggle the direction of motor rotation between forward and reverse.
B Show the Standard Monitor

Push (M) to go back to the HOME screen.
Note:

When a fault, minor fault, or an error occurs, push (ﬁ) until the content of the fault is displayed. Push again to show the
standard monitors (Ux-xx).

B Change the Frequency Reference Value

1. Push to illuminate @
The LO/RE key is only active in Monitor menus.

2. Push @ to access the screen to change the frequency.
3. Push or to select the specified digit, then push (A or (¥ to change the value.

4. Push @ to confirm the change.

Note:

The HOME screen must show UI-01 [Frequency Reference].
You can activate the LO/RE key only in the HOME screen.

B Show the Main Menu
Push to show the main menu.
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10:00 am FwD Rdy & Menu
Ay vizard & Autotuning >
@ Parameters
@ Modified Parameters
Manual Setup
® Monitor & Diagnostics
# Configuration

L

Push (M) to go back to the HOME screen.

€ Show the Standard Monitor
This section shows how to show the standard monitor (Ux-xx [U: MONITORS]).

1. Push (ﬁ) to show the HOME screen.

Note:

. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (:)) to show [ﬁ] on HEEAN.

2. Push (Menu).

Push or W to select [Monitor & Diagnostics], then push @

3
4. Push or Vto select [Standard Monitors], then push @
5. Push or ¥ to change the monitor items displayed.

Push for 2 s to toggle between 3-line view and 6-line view.

10:00 am FwD Rdy eMonitor

merminal Al Input Lv
vi-® o 0.0
Terminal A2 Input Lv
ul-14 % 0 . O

merminal A3 Input Lv
ul-15 % 0 . O

®

€ Set Custom Monitors

You can select and register a maximum of 12 monitoring items to regularly show on the keypad.

This procedure shows how to set the motor speed to [Custom Monitor 1].

1. Push (ﬁ) to show the HOME screen.

Note:

. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o|f [ﬁ] is not shown on , push (D) to show [ﬁ] on AN

2. Push (Menu).

o0 AW

Push (A) or W to select [Monitor & Diagnostics], then push @
Push or W to select [Custom Monitors], then push (3%).

Push or Vo select [Cust. Monitor 1], then push @
Push (A) or (¥ to select the monitor number to register.

Enter the three digits in “x-xx” part of monitor Ux-xx to identify which monitor to output. For example, to
show monitor U7-05, set it to “105” as shown in this figure.

Push @

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual
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The configuration procedure is complete.

4 Show Custom Monitors
The procedure in this section shows how to show the registered custom monitors.

1. Push (ﬁ) to show the HOME screen.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o|f [ﬂ] is not shown on , push (D) to show [ﬂ] on .
2. Push @,.

3. Push(A)or Vo select [Monitor & Diagnostics], then push @

4. Push(Aor to select [Custom Monitors], then push @

The keypad shows the selected monitor as shown in this figure.
10:00 am FwD Rdy ®Monitor

otor Speed
U1-05 Hz 20 . OO

Output P

s 15.0

Terminal Al Input L

13 % " 30.0
”

* When there are a minimum of two screens, push or to switch between screens.

* If you registered only one custom monitor to [Custom Monitor 1], the screen will show only one monitor. If you
registered custom monitors only to [Custom Monitor 1] and [Custom Monitor 2], the screen will show only two
monitors.

Push for 2 s to toggle between 3-line view and 6-line view.
* To remove monitors from the Custom Monitor list, chose ‘0’ [Through Mode].

€ Set the Monitors to Show as a Bar Graph

The procedure in this section shows how to show the frequency reference monitor as a bar graph.

1. Push (M) to show the HOME screen.

Note:
-[ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (:)) to show [ﬁ] on BN
Push @,.

Push (A or to select [Monitor & Diagnostics], then push @
Push (A or (¥ to select [Bar Graph], then push (3%).

Push (A or (W to select the location to store the monitor, then push @

Push @

Push (A) or (¥ to select the monitor number to register.
Enter the three digits in “x-xx” part of monitor Ux-xx to identify which monitor to output. For example, to
show monitor U7-01 [Frequency Reference], set it to "101" as shown in this figure.

10:00 am FwD @ Parameters
Cust. Monitor 1

0l-24 101

Frequency Reference
pefault : 101

S S

o) Default

Push @
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The configuration procedure is complete.

€ Show Monitors as Bar Graphs

The procedure in this section shows how to show a specific monitor as a bar graph. You can show a maximum of
three.

1. Push (M) to display the HOME screen.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (D) to show [ﬁ] on HEEAN.
2. Push (=)}

3. Push or Y to select [Monitor & Diagnostics], then push @
4. Push(A)or Vto select [Bar Graph], and push @

The screen will show the monitors as shown in this figure.
10:00 am  FwD Rdy ®Monitor
vi-ol I 0
40.00Hz -100% 0% 100%

V-0
40.00Hz -100% 0% 1009
11-03 | —

3.0 -100% 0% 100%

Ll

€ Set the Monitors to Show as Analog Gauges
The procedure in this section shows how to show the frequency reference monitor as an analog gauge.

1. Push (ﬁ) to show the HOME screen.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (:)) to show [ﬁ] on HEEAN.
2. Push @).

Push or Y to select [Monitor & Diagnostics], then push @
Push or Y to select [Analog Gauge], then push (3%).

Push @

Push or Y to select the monitor number to register.
Enter the three digits in “x-xx” part of monitor Ux-xx to identify which monitor to output. For example, to
show monitor U7-01 [Frequency Reference], set it to "101" as shown in this figure.

10:00 am FwD ¢ Parameters
Custom Monitor 1

01-24

Frequency Reference
Default : 101

n Startup Procedure and Test Run

o0 AW

o) Default

Push @

The configuration procedure is complete.

€ Display Monitors as an Analog Gauge

The following explains how to display the contents selected for a monitor as an analog gauge.
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1. Push (M) to show the HOME screen.

Note:
-[ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o If [ﬂ] is not shown on , push (D) to show [ﬁ] on HEEAN.
2. Push @.

3. Push(Aor to select [Monitor & Diagnostics], then push @

4. Push(Aor to select [Analog Gauge], then push @
It will be displayed as follows.

10:00 am FwD Rdy eMonitor
Output Frequency
50.0

0.0 m 100.0

fud

€ Set Monitoring Items to be Shown as a Trend Plot

You must set the items in this figure to display as a trend plot.

A B
10:00 am | FwD Rdy <Monitor
% —ul-01 __ —ui-02 % |
100.0 100.0
E T UD o}
-100.0 -100.0]
[0s_ HoTd(ENTER) 300s}———D
ﬁ
A - Monitor Parameter 1 (set with D - Trend Plot Time Scale
[Custom Monitor 1]) E - Trend Plot 1 Scale Max/Min Scale
B - Monitor Parameter 2 (set with Value

[Custom Monitor 2])

C - Trend Plot 2 Scale Max/Min Scale
Value

B Select Monitor Items to Show as a Trend Plot

The procedure in this section shows how to show the frequency reference monitor as a trend plot.

1. Push (M) to show the HOME screen.

Note:
-[ﬂ‘ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (D) to show [ﬁ] on BN

Push @,.

Push (A or W to select [Monitor & Diagnostics], then push @
Push (A or to select [Trend Plot], then push 3%).

Push (A or Vo select [Custom Monitor 1], then push @

Push @

Push (A) or (¥ to select the monitor number to register.

When the U parameters are on the display as "Ux-xx", the three digits in "x-xx" identify which monitor to
output. For example, to show monitor U7-01 [Frequency Reference], set it to "101" as shown in this figure.

N o h~ow
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Push @

8. Push or Y to select [Trend Plot 1 Min Scale Value], then push @

10:00 am FwD & Parameters

Cust. Monitor 1

01-24 101

Frequency Reference
Default : 101

o) Default

9. Push or to select the specified digit, then push or to select the correct number.

* Push (Default) to set the parameters to the factory default.

10:00 am FwD ¢ Parameters

mrend Plot 1 Scale Minimum Value

-1 B100.0 %

pefault : -100.0%
Range : -300.0~ 99.9

o) Default Min/Max

* Push (Min/Max) to move between the minimum value and maximum value.

10. Push @ to keep the changes.

11. Push or Vo select [Trend Plot 1 Max Scale Value], then push @

12. Push (< Jor[ >)to select the specified digit, then push (A or VY to select the correct number.

* Push (Default) to set the parameters to the factory default.

10:00 am FwD & Parameters
mrend Plot 1 Scale Maximum Value

-5 1100.0 %

Default : 100.0%
Range : 20.1~ 300.0
o) Default Min/Max

* Push (Min/Max) to move between the minimum value and maximum value.

13. Push @ to keep the changes.
14. Push Q).

If necessary, use the same procedure to set [Custom Monitor 2].

B Set the Time Scale for the Trend Plot Monitor

The procedure in this section shows how to set the time scale for the trend plot monitor.

1. Push (ﬁ) to show the HOME screen.

Note:

. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o|f [ﬁ] is not shown on , push (D) to show [ﬁ] on AN

2. Push @).

o0 bk w
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Push (A) or W to select [Monitor & Diagnostics], then push @
Push or W to select [Trend Plot], then push 3%).

Push or Vto select [Trend Plot Time Scale Setting], then push @
Push (<X Jor[ > to select the specified digit, then push (A or Vo select the correct number.
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7. Push @ to keep the changes.

The configuration procedure is complete.

10:00 am FwD ¢ Parameters

Trend Plot Time Scale Setting

ot 300 sec

Default : 300sec
Range : 1~3600

o) Default Min/Max

€ Show Monitor Items as a Trend Plot

The procedure in this section shows how to show the selected monitor data as a trend plot.

1. Push (ﬁ) to show the HOME screen.

Note:

-[ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o If [ﬁ] is not shown on , push (D) to show [ﬂ] on HEEAN.

2. Push @,.

3. PushAlor to select [Monitor & Diagnostics], then push @
4. Push(Aor to select [Trend Plot], then push @

The screen will show the monitors as shown in this figure.

Note:

10:00 am FwD Rdy eMonitor

% —Uul-01 —Uu1-02 %
100.0 100.0

_U_U_EI._\

-100.0 -100.0
0s  Hold(ENTER) 300s

fad

Push @ (Hold) to switch between Pause and Restart for the monitor display. The “Hold (ENTER)” message flashes while monitoring

is paused.

€ Change Parameter Settings

Do the steps in this procedure to set parameters for the application. This example shows how to change the setting

value for C1-01 [Accel Time 1].

1. Push (ﬁ) to show the HOME screen.

Note:

~[ﬁ‘ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (D) to show [ﬁ] on BN

2. Push @).

o o bk~ w
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Push (A or W to select [Parameters], then push @
Push (A or to select [C: TUNING], then push @
Push (A or (M to select [C1: ACCEL / DECEL], then push )
Push (A) or (Y to select C1-07, then push @
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©

Push or to select the specified digit. then push or to select the correct number.

« Push [Default] to set the parameters to factory defaults.

10:00 am FwD ¢ Parameters

Acceleration Time 1

-1 0)010.0sec

Default : 10.0sec
Range : 0.0~6000.0

o) Default Min/Max

* Push [Min/Max] to show the minimum value or the maximum value on the display.

Push @ to keep the changes.

Continue to change parameters, then push [D] to go back to the home screen after you change all

the applicable parameters.

4 Examine Manual Setup Parameters

The Manual Setup Parameters show the parameters set in A2-01 to A2-32 [MANI Paraml to MAN3 Paraml2].

This lets users to quickly access and change settings to these parameters.

1.
Note:

. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

Push (M) to show the HOME screen.

o |f [ﬁ] is not shown on , push (:)) to show [ﬁ] on BN

2.

3.
4.
S)

6.

Push @,.

Push or Wto select [Manual Setup], then push @

To change the parameter settings, push or 1o select the parameter, then push @

Push or to select the digit, then push or to change the value.

Change the value, push @

10:00 am FwD ¢ Parameters
Control Method Selection
A1-02 2

Open Loop Vector Control
Default : 2

o) Default

The parameter setting procedure is complete.

€ Save a Backup of Parameters

You can save a backup of the drive parameters to the keypad. The keypad can store parameter setting values for a
maximum of four drives in different storage areas. Making backups of the parameter settings can save time when
setting parameters after replacing a drive. If you set up more than one drive, you can copy the parameter settings

from a drive that completed a test run to the other drives.

Note:

* Always stop the motor before making a backup of the parameters.

» When making a backup, the drive will not accept Run commands.

Push (M) to show the HOME screen.

1.

Note:

. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (D) to show [ﬁ‘] on HEEAN.

2.

Push @.

3. Push or Vo select [Configuration], then push @
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N o g &

Push (A or (W to select [Parameter Backup/Restore], then push @
Push (A or to select the items to back up, then push @
Push (A or (¥ to select [Bek (Drive — OPE)], then push @

Push (A or to select a memory location, then push @

10:00 am Fwp % Backup
Select Backup/Restore Location
#2 No Data
#3 No Data
#4 No Data

o] fal

The keypad shows “End” when the backup procedure completes successfully.

€ Write Backed-up Parameters to the Drive

You can back up parameters on the keypad and write them to different drives.

Note:

* Always stop the drive before you start to restore the parameter backups.
* The drive rejects Run commands while it is restoring parameters.

1.

Note:

Push (M) to show the HOME screen.

-[ﬁ‘ Home] appears in the upper right hand corner of the screen when in HOME mode.

o If [ﬂ] is not shown on , push (D) to show [ﬁ] on HEEAN.

2,

o o bk~ w

7.

Push @.

Push (A or to select [Configuration], then push @

Push (A or (W to select [Parameter Backup/Restore], then push @
Push (A or to select the item to restore, then push @

Push (A or M to select [Res (OPE — Drive)], then push @

Push (A or to select the backed-up parameter data, then push @

The keypad will show the "End" message when the write process is complete.

Note:

Different settings and conditions will change the keypad display.

A B C

|
10:00 am FwD o Backug
Select Backup/Restore locatign
. EEIII!
#22016/01/01 02:10pm||1H62| |*
2H62| [x

g #3|---n/--/-- --i--
D #4 INo Data

o] fal

A - A1-02 [Control Method] settings D - Parameter backup data is not

B - 02-04 [Drive KVA Selection] registered

settings (2 or 3 digits) E - Backup data does not contain the
C - Presence of Q2pack parameter date information

backup F - Backup date

€ Verify Keypad Parameters and Drive Parameters

This procedure verifies that the parameter setting values that were backed up in the keypad agree with the
parameter setting values in the drive.
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Note:

* Always stop the drive before you start to verify the parameters.

* The drive does not accept Run commands while restoring parameters.

1.

Note:

Push (ﬁ) to show the HOME screen.

. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o |f [ﬁ] is not shown on , push (D) to show [ﬁ] on BN

2.

o koW

7.

Push @,.

Push (A) or W to select [Configuration], then push @

Push or W to select [Parameter Backup/Restore], then push @
Push or Wt select the item to verify, then push @

Push or Vo select [Verify (Check)], then push @

Push or Vo select the data to verify, then push @

The keypad shows “End” when the parameter settings backed up in the keypad agree with the parameter settings
copied to the drive.

The keypad shows vFyE [Parameters do not Match] when the parameter settings backed up in the keypad do not
agree with the parameter settings copied to the drive. Push one of the keys to return to Step 6.

€ Delete Parameters Backed Up to the Keypad

This procedure deletes the parameters that were backed up to the keypad.

1.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o |f [ﬁ] is not shown on , push (D) to show [ﬁ] on AN
2.

o o~ oW

7.

Push (ﬁ) to show the HOME screen.

Push @,.

Push (A) or W to select [Configuration], then push @

Push or Vo select [Parameter Backup/Restore], then push @
Push or W o select the item to delete, then push @

n Startup Procedure and Test Run

Push or Y to select [Del (Clear OPE Memory)] , then push &)

Push (A or (W to select the data to delete, then push @

The keypad will show the “End” message when the write process is complete.

€ Check Modified Parameters

This procedure will show all parameters that were changed from their defaults as the result of Auto-Tuning or
setting changes. This helps finding which settings have been changed, and is very useful when you replace a
drive. This lets users quickly access and re-edit changed parameters. If no parameters have been changed, the
keypad will show “0 Parameters”.

1.
Note:

Push (M) to show the HOME screen.

. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o If [ﬁ] is not shown on , push (:)) to show [ﬁ] on BN
2. Push @).

3. Push or Vo select [Modified Parameters], then push @
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Push (A or to show the parameter to check.

To re-edit a parameter, push or ) select the parameter to edit, then push @
Push or to select the digit, then push (Aor Vo change the value.

o g B

7. When you are done changing the value, push @

The parameter revision procedure is complete.

€ Restore Modified Parameters to Defaults
This procedure will set all parameters with changed values to their default settings.

1. Push (ﬁ) to show the HOME screen.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o If [ﬁ] is not shown on , push (D) to show [ﬁ] on BN
2. Push @.

3. Push (A or Wto select [Modified Parameters], then push @

4. Push(Aor to select the parameters to return to their default settings, then push @
5. Push (Default).

6. Push @

The modified parameter is now set to its default value.

€ Show Fault History

You can examine a maximum of 10 fault codes, and dates and times when the faults occurred.

Note:
* Make sure that you first set the date and time on the keypad if you will monitor the date and time of the faults.

«If the keypad does not have a clock battery, you must set the date and time each time you energize the drive.

1. pPushliZl (ﬁ) to show the HOME screen.

Note:
-[ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o|f [ﬂ] is not shown on , push (D) to show [ﬁ] on BN
Push @.

Push (A or to select [Monitor & Diagnostics], then push @

4. PushAor to select [Fault Log], then push @
5. Push(Ador to show the fault history you will examine.

w

€ Auto-Tuning the Drive

Auto-Tuning uses motor characteristics to automatically set drive parameters.
Refer to the motor nameplate or the motor test report for the necessary information for Auto-Tuning.

ﬂm TSPEED \

3-PHASE PERMANENT MAGNET MOTOR
TYPE SST4- POLES E5-04
PROTECT [ON COOLING

U Hz [ RATING | A [r/min _r, | E505
£5-02 | E1-05 £5-03 [E1-04,06 _Ld | E5-06
o | 607 O
Ke | E5-09
TNS._GOOLANT TEWP. °C_ALTITUDE m_ _AB| E5-11
ST WASS ke AO

BRG NO_ DV u Ki
SER_NO YEAR Kt |
QASKAWA ELECTRTC CORPORATION  swm _Si | J

Figure 4.9 Motor Nameplate (Example)
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WARNING! Sudden Movement Hazard. Remove all persons and objects from the area around the drive, motor, and load before
starting Auto-Tuning. The drive and motor can start suddenly during Auto-Tuning and cause death or serious injury.

WARNING! Electrical Shock Hazard. When doing Stationary Auto-Tuning, the motor will receive high voltage when the motor is
stopped. Do not touch the motor until Auto-Tuning is completed. Failure to obey can cause injury or death from electrical shock.

NOTICE: Rotational Auto-Tuning will not function correctly if a holding brake is engaged on the load. Make sure that the motor
can freely spin before starting Auto-Tuning. Failure to obey could cause incorrect operation of the drive.

NOTICE: Do not do Rotational Auto-Tuning with the load connected to the motor. Uncouple the load from the motor. Failure to
obey can cause incorrect operation. The drive cannot accurately calculate motor parameters if the load is connected to the
motor while doing Rotational Auto-Tuning, and the drive will not operate the motor correctly.

This procedure shows how to do Rotational Auto-Tuning.

1. Push (ﬁ) to show the HOME screen.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o|f [ﬁ] is not shown on , push (D) to show [ﬁ] on BN
2. Push @).

Push (A) or W to select [Wizard & Autotuning], then push @
Push or Y to select [Auto-Tuning], then push @

Push or Wto select [Mtr Param Tuning], then push @
Push or Y to select [Rotary Auto-Tune], then push @

Follow the messages shown on the keypad to input the necessary Auto-Tuning data.
Example: Push or to select the specified digit, then push or to change the number,

then push @ to save the changes and continue to the next entry field.

S -

®

Follow the messages shown on the keypad to do the next steps.

9. When the keypad shows the Auto-Tuning start screen, push .
Auto-Tuning starts.
When doing Rotational Auto-Tuning, the motor will stay stopped for approximately one minute with power

energized and then the motor will start to rotate.
10. When the keypad shows “End” after Auto-Tuning is complete, push @ or (>,
The keypad will show a list of the changed parameters as the result of Auto-Tuning.
11. Push or ™Jin the parameter change confirmation screen to check the changed parameters, then

select [Auto-Tuning Successful] at the bottom of the screen and push @

To change a parameter, push (A or to select the parameter to change then push @ to show the
Parameter setting screen.

Auto-Tuning is complete.
Note:
If the drive detects an error or you push before Auto-Tuning is complete, Auto-Tuning will stop and the keypad will show an
error code. Endx identifies that Auto-Tuning was successful with calculation errors. Find and repair the cause of the error and do Auto-

Tuning again, or set the motor parameters manually. You can use the drive in the application if you cannot find the cause of the Endx
error. Er-xx identifies that Auto-Tuning was not successful. Find and repair the cause of the error and do Auto-Tuning again.

10:00 am FwD SN Auto Tuning 10:00 am FwD S Auto Tuning

Endl Er-12

Current Detection Error

fal Help RESET )

€ Set the Keypad Language Display

This procedure shows how to set the language shown on the keypad.
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1. Push (M) to show the HOME screen.

Note:
-[ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o If [ﬂ] is not shown on , push (D) to show [ﬁ] on HEEAN.
2. Push @.

3. Push(Aor to select [Configuration], then push @
4. Push(Aor to select [Language Selection], then push @
5. Push(Alor to select the language, then push @

The procedure to set the keypad language is complete.

@ Set the Date and Time

This procedure shows how to set the date and time.

Note:
«If the keypad does not have a clock battery, you must set the date and time each time you energize the drive.

* To set the drive to detect an alarm when the battery is dead or when the clock is not set, install the battery then set 04-24 = [ [bAT
Detection Selection = Enable (Alarm Detected)].
Refer to Replace the Keypad Battery on page 358 for information about the battery installation procedure.

1. Push (M) to show the HOME screen.

Note:
-[ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬂ] is not shown on , push (D) to show [ﬁ] on HEEAN.
2. Push @.

Push (A or to select [Configuration], then push @
Push (A or (W to select [Set Date/Time], and push @
Push (A or to select the format of date display, then push @

Push (A or (W to select the format of time display, then push @
Push or to select a number from Year/Month/Day, then push or VJto change the value.

© No g bk~ w

When you are done changing the value, push @
9. Push or to select the hour or minute, then push or Vto change the value.

10. When you are done setting the time, push @

The procedure for setting the date and time is complete.

€ Set Parameters Using the Q2 Wizard

The Q2 Wizard lets users follow simple messages on the keypad to set these basic parameters:
* Frequency reference source
* Input signal level
* Run command source
* Duty rating
* Motor type
* Control method
* Maximum frequency
* Input/output settings
Note:

The Q2 Wizard function will initialize all parameters before it sets the basic parameters.
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1. Push (M) to show the HOME screen.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (D) to show [ﬁ] on HEEIN.
2. Push @).

3. Push or Y to select [Wizard & Autotuning], then push @
4. Push or Wto select [Q2 Wizard], then push @
5. Push or Vo select [Yes], then push @

This operation will initialize all parameters.

6. Push(A)or(VJto select the item to set, then push @
7. Forthe next steps, follow the instructions shown on the keypad until the “Parameter Change Confirmation

Screen” is shown.
8. Inthe parameter change confirmation screen, push or to examine the changed parameter, then

select [Apply each parameter] at the bottom of the screen and push @
Note:

To change a parameter, push or to select the parameter to change, then push @ to show the parameter setting
screen.

9. Push or Vo select [Yes], then push @ to apply the parameter settings.
The Q2 Wizard procedure is complete.

€ Start Data Logging

The data log function keeps a record of a maximum of 10 drive monitors. This procedure shows how to start
logging data.
1. Make sure that a microSD card is inserted in the keypad.

2. Push (ﬁ) to show the HOME screen.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o|f [ﬁ] is not shown on , push (D) to show [ﬁ] on HEIN.
3. Push @,.

4. Push or Vto select [Monitor & Diagnostics], then push @
5. Push or Wto select [Data Logger], then push @
6

Push or ¥ to select [Yes] or [No], then push @

* [Yes]: Data logging starts.
* [No]: Data logging will not start.
If the drive was logging data when you entered the command, the drive will ask to stop data logging.

€ SetDatato Log
B Set Monitor to Log

This procedure shows how to set the monitor for which to log data.

1. Push (M) to show the HOME screen.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (D) to show [ﬁ] on HEEIN.
2. Push @,.
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Push (A or (W to select [Monitor & Diagnostics], then push @
Push (A or to select [Data Logger], then push (Q).

Push (A or to select [Log Monitor], then push @

o o bk w

Push (A or to select the save-destination monitor parameter, then push @

7. Push (A or W10 select the monitor number to be logged, then push @

The setting procedure is complete.

B Set the Sampling Time
This procedure shows how to set the sampling time for data logging.

1. Push (M) to show the HOME screen.

Note:
-[ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (D) to show [ﬁ] on HEEAN.
Push @.

N

3. Push(AJor to select [Monitor & Diagnostics], then push @

4. Push(Aor to select [Data Logger], then push (Setup).
5
6

Push (A or to select [Log Sample Lapse], then push @
Push or to select the digit, then push or VJto change the value.

7. When you are done changing the value, push @

The procedure to set the sampling time is complete.

€ Set Backlight to Automatically Turn OFF

You can set the backlight of the keypad screen to automatically turn OFF after a set length of time since the last
key operation on the keypad. This procedure shows how to turn ON and turn OFF the backlight.

1. Push (M) to show the HOME screen.

Note:
-[ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

o|f [ﬂ] is not shown on , push (D) to show [ﬁ] on BN
2. Push @).

3. Push (A or Wto select [Configuration], then push @
4. PushAor to select [Backlight], then push @
5

Push (A or W to select [ON] or [OFF], then push @

» [ON]: Backlight is always ON
» [OFF]: Backlight turns OFF after set length of time.
Push (3%).

Push @

8. To adjust the time to turn off LCD backlight, push or to select the digit, then push (A or Vo
change the value.

9. When you are done changing the value, push @
The procedure to set the backlight to turn OFF automatically is complete.
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€ Show Information about the Drive

This procedure shows how to show the drive model, maximum applicable motor output (HD/ND), rated output
current (HD/ND), software version, and the serial number on the keypad.

1. Push (M) to show the HOME screen.

Note:
. [ﬁ Home] appears in the upper right hand corner of the screen when in HOME mode.

oIf [ﬁ] is not shown on , push (:)) to show [ﬁ] on HEEIN.
2. Push @).

3. Push or Y to select [Configuration], then push @
4. Push or Wto select [Drive Information], then push @

The keypad will show the drive information.

10:00 am FwD ®Tools

QA ——————— A

400v,30.0/39.0kw B

88.00/110.0A——+—C

<VSAA23010>———F+— D

S/N:30065F575310100 —— E

) “
A - Drive Series D - Drive Software Version
B - Maximum Applicable Motor E - Serial Number

Output (HD/ND)
C - Rated Output Current (HD/ND)

€ Write Automatically Backed-up Parameters to the Drive

You can automatically back up parameters to the keypad connected to the drive and write those parameters to a
different drive as specified by the settings of 03-06 [AutoBackup Selection] and 03-07 [AutoBackup Lapse].

Note:
*Set 03-06 = 1 [AutoBackup Selection = Enabled] in each drive to which you will write the parameters.

* This operation is not available when the parameters in the keypad and the parameters on the other drives are set to the same values.

1. Connect the keypad to the drive.
The drive will ask to restore the parameters.

2. Push(A)or VJto select [Yes] and then push @

n Startup Procedure and Test Run

3. Push or M to select [Yes] and then push @ to confirm the restore process.

The keypad will show the “End” message when the write process is complete.
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4.6 Auto-Tuning

Auto-Tuning uses motor characteristics to automatically set drive parameters for vector control. Think about the
type of motor, drive control method, and the motor installation environment and select the best Auto-Tuning
method.

The keypad will show the messages with prompts to input the necessary parameter information. These prompts
are specified by the selected Auto-Tuning method and the control method setting in 471-02 [Control Method].

WARNING! Crush Hazard. Rotational Auto-Tuning rotates the motor at a frequency that is 50% or more of the rated frequency
of the motor. Make sure that there are no issues related to safety in the area around the drive and motor. Failure to obey can
cause death or serious injury and damage to machinery.

€ Precautions before Auto-Tuning

Examine the topics in this section before you start Auto-Tuning.

B Prepare for Basic Auto-Tuning

* You must input data from the motor nameplate or motor test report to do Auto-Tuning. Make sure that this data
is available before Auto-Tuning the drive.

* For best performance, make sure that the drive input supply voltage is equal to or more than the motor rated
voltage.
Note:

Better performance is possible when you use a motor with a base voltage that is less than the input supply voltage (20 V for 200 V class
models and 40 V for 400 V class models). This is very important when operating the motor at more than 90% of base speed, where high
torque precision is necessary. If the input power supply is equal to the motor rated voltage, the drive output voltage will not be sufficient,
and performance will decrease.

* Push on the keypad to cancel Auto-Tuning.

* If a Safe Disable input signal is input to the drive during Auto-Tuning, Auto-Tuning measurements will not
complete successfully. If this occurs, cancel the Auto-Tuning, then do it again.

* The following table gives information about the terminal operations of digital inputs and outputs during Auto-
Tuning.

Table 4.6 Status of Input/Output Terminals during Auto-Tuning

Auto-Tuning Type Mode Digital Input Digital Output */
Rotational Rotational Auto-Tuning Disabled Functions the same as during
usual operation.
. . . . . Keeps the status at the start of
Induction Motor Auto-Tuning Stationary Auto-Tuning Disabled Auto-Tuning,
Stationary
Stationary Auto-Tuning for Line- . Keeps the status at the start of
) h Disabled ;
to-Line Resistance Auto-Tuning.
. . Keeps the status at the start of
Z-Pulse Offset Tuning Disabled Auto-Tuning,
Rotational
PM Rotational Auto-Tuning Disabled Functions the same as during
usual operation.
PM Motor Auto-Tuning PM Motor Parameter Settings Disabled Disabled
. . : Keeps the status at the start of
Stationary PM Stationary Auto-Tuning Disabled Auto-Tuning,
PM Stationary Auto-Tuning for . Keeps the status at the start of
p Disabled ;
Stator Resistance Auto-Tuning.
Motor Parameter Setting Disabled Disabled
EZ Tuning Stationary Stationary Auto-Tuning for Line- ; Keeps the status at the start of
) h Disabled ;
to-Line Resistance Auto-Tuning.
Inertia Tuning Disabled Flvmctlons ,the same as during
usual operation.
; . Functions the same as during
ASR Tuning Disabled usual operation.
ASR and Inertia Tuning Rotational
Deceleration Rate Tuning Disabled Functions the same as during
usual operation.
. . Functions the same as during
KEB Tuning Disabled usual operation.

*1 A terminal to which H2-xx = 3 [H2-xx: MFDO Function Select = Fault] is assigned functions the same as during usual operation.
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WARNING! Crush Hazard. Make sure that the holding brake does not open during Stationary Auto-Tuning for Line-to-Line
Resistance with the machine connected to the motor. Wire the sequence to prevent a multi-function output terminal to open the
holding brake during Auto-Tuning. Failure to obey can cause damage to the machine or personal injury.

WARNING! Sudden Movement Hazard. Disconnect the load from the motor for Rotational Auto-Tuning. Failure to obey could
cause death or serious injury and cause damage to the machine.

WARNING! Crush Hazard. Rotational Auto-Tuning rotates the motor at a frequency that is 50% or more of the rated frequency
of the motor. Make sure that there are no issues related to safety in the area around the drive and motor. Failure to obey can
cause death or serious injury and damage to machinery.

NOTICE: Crush Hazard. When executing Auto-Tuning, voltage is applied to the motor before the motor rotates. Do not touch
the motor until Auto-Tuning is completed. Failure to comply may result in injury or death from electrical shock. If PM Rotational
Auto-Tuning is performed, the motor will remain stopped for approximately one minute with power applied and then the motor
will rotate for one minute.

B Precautions before Rotational Auto-Tuning

WARNING! Electrical Shock Hazard. In Rotational Auto-Tuning, the drive applies voltage to the motor before the motor rotates.
Do not touch the motor until Auto-Tuning is complete. Failure to obey could cause serious injury.

* Uncouple the drive from the motor before Rotational Auto-Tuning to prevent drive malfunction. If you do
Rotational Auto-Tuning with the motor connected to a load that is more than 30% of the motor duty rating, the
drive will not correctly calculate the motor parameters and the motor can operate incorrectly.

* When the load is 30% or less of the motor duty rating, you can do Auto-Tuning with the motor connected to a
load.

* Make sure that the motor magnetic brake is released.
* Make sure that external force from the machine will not cause the motor to rotate.

B Precautions before Stationary Auto-Tuning

» Make sure that the motor magnetic brake is not open.
» Make sure that external force from the machine will not cause the motor to rotate.

WARNING! Electrical Shock Hazard. In Stationary Auto-Tuning, the drive applies voltage to the motor. Do not touch the motor
until Auto-Tuning is complete. Failure to obey could cause serious injury.

Automatically Set Mot Rated Slip and Mot No-Load Current

If T1-12 = I [Test Mode Selection = Yes] when selecting Stationary Auto-Tuning, the drive will automatically set
motor parameters E2-02 [Mot Rated Slip] and E2-03 [Mot No-Load Current] after Auto-Tuning is complete when
you use the motor for the first time in Drive Mode.

After Stationary Auto-Tuning is complete, use this procedures to do the operation in test mode:

1. Check the E2-02 and E2-03 values on the “Modified Parameters/Fault Log” screen or the “Parameters” screen.
2. Operate the motor in Drive Mode with these conditions:

* Do not disconnect the wiring between the motor and drive.
* Do not lock the motor shaft with a mechanical brake or other device.
* The maximum motor load must be 30% of the rated load.

» Keep a constant speed of 30% of E1-06 [Base Frequency] (default value = maximum frequency) or more
for 1 second or longer.

3. After the motor stops, check the E2-02 and E2-03 values on the “Modified Parameters/Fault Log” screen or
the “Parameters” screen again.

4. Make sure that the input data is correct.
When the settings in £2-02 and £2-03 are different than in step 1, the drive set the values automatically.
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Note:

*If you cannot operate the motor with the conditions in step 2 for the first test run and if the values set in £2-02 and E2-03 are much
different than data in the official test report for the motor and the data listed in Defaults by Drive Model and Duty Rating ND/HD on
page 511, these problems can occur:

—Motor vibrations or hunting

—Not sufficient torque
—Overcurrent

In elevator applications, there is a risk of the cage falling and causing personal injury.
Do one of these precautions to decrease the risk:
—After doing Stationary Auto-Tuning, operate the drive as specified by the conditions and procedure above.

—Set T1-12 = 0 [Test Mode Selection = No].
—Do Rotational Auto-Tuning.
«If you initialize the drive after completing Step 1, do the procedure beginning from Step 1 again.

*For general-purpose motors, the target value for £2-02 is 1 Hz to 3 Hz, and the target rated current for £2-03 is 30% to 65%. Larger
capacity motors have a lower rated slip, and a smaller ratio for the no-load current rated current. Refer to Defaults by Drive Model and
Duty Rating ND/HD on page 511 for details.

B Precautions before Stationary Auto-Tuning for Line-to-Line Resistance and Stator
Resistance Auto-Tuning

In V/f control, when the motor cable is 50 meters (164 feet), do Stationary Auto-Tuning for Line-to-Line
Resistance.

WARNING! Electrical Shock Hazard. In Stationary Auto-Tuning, the drive applies voltage to the motor. Do not touch the motor
until Auto-Tuning is complete. Failure to obey could cause serious injury.

B Precautions before Inertia Tuning and ASR Tuning

Before Inertia Tuning or ASR Tuning, check these items:

WARNING! Electrical Shock Hazard. In Rotational Auto-Tuning, the drive applies voltage to the motor before the motor rotates.
Do not touch the motor until Auto-Tuning is complete. Failure to obey could cause serious injury.

* Do rotational motor parameter tuning or look at the motor test report or nameplate to enter the values manually.
* Make sure that the motor magnetic brake is released.

* Connect the motor and load.

* Make sure that external force from the machine will not cause the motor to rotate.

* Make sure that the machine does not prevent reverse rotation. You cannot do Inertia Tuning or ASR Tuning with
machines that prevent reverse rotation.
* When the motor can rotate during Auto-Tuning, check for safety issues near the drive, motor, and machine.

Note:
If there are gears between the machine and motor shaft, Inertia Tuning or ASR Tuning are possibly not applicable.

B Precautions before Using Deceleration Rate Tuning and KEB Tuning

Before Deceleration Rate Tuning or KEB Tuning, check these items:
Note:
* Do not do Deceleration Rate Tuning if you use a braking resistor unit or a regenerative converter.
* Do Deceleration Rate Tuning and KEB Tuning with the load attached to the motor.

* Do not do Deceleration Rate Tuning or KEB Tuning for these applications:
In Deceleration Rate Tuning and KEB Tuning, the drive will automatically rotate the motor forward and accelerate and decelerate the
motor again and again.
—On a machine that does not let the motor rotate forward

—In applications with a small range of operation (trolleys and other such applications that can only move linearly)
—In elevator applications
—Applications where sudden acceleration and sudden deceleration are not applicable.

*To do KEB Tuning with the external main circuit capacitors connected to the drive, set L3-26 [DC Bus Capacitors Extension] then do
KEB Tuning.

*Do not do KEB Tuning or Deceleration Rate Tuning if the drive is set to use H/-xx = 61 [HI-xx: MFDI Function Select = Motor 2
Select]. Failure to obey can cause an ov [Overvoltage] fault.

€ Auto-Tuning for Induction Motors

This section gives information about Auto-Tuning for induction motors. Set these parameters for Auto-Tuning:

* Motor parameters E1-xx [El: V/F PARAMETER MOTOR 1], E2-xx [E2: MOTOR I PARAMETERS] (E3-xx
[E3: V/F PARAMETER MOTOR 2], E4-xx [E4: MOTOR 2 PARAMETERS] for motor 2)
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* Speed feedback detection-use F/-xx [F1: ENCODER] parameters (only with CLV)

Note:

Do Stationary Auto-Tuning if you cannot do Rotational Auto-Tuning. There can be large differences between the measured results and
the motor characteristics when Auto-Tuning is complete. Examine the parameters for the measured motor characteristics after you do
Stationary Auto-Tuning.

Table 4.7 Types of Auto-Tuning for Induction Motors

Applicable Control Method
(Value of A1-02 [Control Method])

Type Parameter Settings Application Conditions and Benefits VIif PG VIf OLVec CLVec Adv
Control | Control tor tor OLVec
© Q) @ @) tor
(4)

*  When you can decouple the motor and load the
motor can rotate freely while Auto-Tuning.

*  When operating motors that have fixed output

characteristics.
Rotary Auto Tune T1-01=0 . . X X X X X
*  When it is necessary to use motors that have high-

precision control.

* When you cannot decouple the motor and load, but
the motor load is less than 30%.

*  When you cannot decouple the motor and load, but
the motor load is more than 30%.

*  When the information from the motor test report or
motor nameplate is not available.
Note:
With Stationary Auto-Tuning, the energized drive
stays stopped for approximately 1 minute. During
this time, the drive automatically measures the
necessary motor parameters.

Staticl AutoTune T1-01=1

*  When operating the motor with a light load after
Auto-Tuning.
The drive can automatically calculate the motor
parameter settings necessary for torque control. Set
T1-12 = I [Test Mode Selection = Yes] to do a test
run after Auto-Tuning.

* After Auto-Tuning, the wiring distance between the
drive and motor changed by 50 m or more.

*  When the wiring distance is 50 m or more in the V/f

Static (R) T1-01=2 Control mode.

*  When the motor output and drive capacity are
different.

B Input Data for Induction Motor Auto-Tuning

To do Auto-Tuning, input data for the items in the following table that have an "x". Before starting Auto-Tuning,
record the information on the motor nameplate as a reference.

Table 4.8 Input Data for Induction Motor Auto-Tuning

n Startup Procedure and Test Run

Auto-Tuning Mode
(Value of T1-01 [Auto-tuning Mode Selection])
Input Data Unit
Rotary Auto Tune Static1 AutoTune Static (R)
(0) (1) (2)
T1-02 [Motor Rated Power] kW x X x
T1-03 [Motor Rated Voltage] \% X x -
T1-04 [Motor Rated Current] A X X x
T1-05 [Motor Base Frequency] Hz X X -
T1-06 [Motor Poles Number] - X X -
T1-07 [Motor Base Speed] rpm x X -
T1-08 [PG PulsePerRevolution] - x *] x *] -
T1-09 [Motor NoLoad Current] A - x -
T1-10 [Motor Rated Slip Frequency] Hz - x *2 -
T1-11 [Motor Iron Loss] w x *3 - -
T1-12 [Test Mode Selection] *4 - - x *5 -
T1-13 [No-load Voltage] \% x *6 x *6 -

*1  Input this value when A41-02 = 3 [Control Method = CLVector].
*2 0 Hzis displayed as the initial value. If you do not know the Motor Rated Slip Frequency, keep the setting at 0 Hz.
*3  Input this value when 47-02 = 0 or 1 [Control Method = V/f Control or PG V/f Control].
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*4  IfTi1-12 = 1 [Test Mode Selection = Yes], when you run the motor in Drive Mode for the first time after Auto-Tuning, the drive will
automatically set £2-02 [Mot Rated Slip] and E2-03 [Mot No-Load Current].

*5  Input this value when T1-01 [Auto-tuning Mode Selection] = 0 Hz.

*6  Set the same value to No-Load Voltage as T/-03 [Motor Rated Voltage] to get the same characteristics using Yaskawa 1000-Series
drives or other legacy models.

€ Auto-Tuning for PM Motors

This section gives information about Auto-Tuning for PM motors. Set these parameters for Auto-Tuning:

* Motor parameters E1-xx [El: V/F PARAMETER MOTOR 1], ES-xx [E5: PM MOTOR SETTINGS]
» Speed feedback detection uses F/-xx [F1: ENCODER] (only with PM CLVector)

Table 4.9 Auto-Tuning for PM Motors

Applicable Control Method
(Value of A1-02 [Control Method])

Method Parameter Settings Applicable When/Advantages
PM OLVector | PM AOLVector | PM CLVector

(5) (6) (7)

¢ When the information from the motor test report or
motor nameplate is not available.

PM Motor Parameter Settings T2-01=0  Rotational/Stationary Auto-Tuning that energizes x x

the motor is not done. Manually input the necessary
motor parameters.

*  When the information from the motor test report or
motor nameplate is not available.
Note:
With Stationary Auto-Tuning, the energized drive
stays stopped for approximately 1 minute. During
this time, the drive automatically measures the
necessary motor parameters.

PM Static Full AutoTune T2-01=1

* After Auto-Tuning, the wiring distance between the

. drive and motor changed by 50 m or more.
PM Static R Autotune T2-01=2 . . X x x
* When the motor output and drive capacity are

different.

*  When you do not know the encoder Z-pulse offset.
¢ When the encoder was replaced

« If you have compensated for the deviation from Z
Encoder Offset Autotune T2-01=3 phase (A6). - - x

Note:

The motor will rotate slowly while the drive
measures the encoder base position.

*  When the information from the motor test report or
motor nameplate is available.

PM Rotary Autotune T2-01 =4 *  When you can decouple the motor and load the x x x
motor can rotate freely while Auto-Tuning.

Values measured during Auto-Tuning are

automatically set to the motor parameters.

B Input Data for PM Motor Auto-Tuning

To do Auto-Tuning, input data for the items in the following tables that have an "x". Before starting Auto-Tuning,
prepare the motor test report or record the information on the motor nameplate as a reference.

Table 4.10 Input Data for PM Motor Auto-Tuning

Auto-Tuning Method
(Value of T2-01 [PM AutoTune Mode Select])
Input Data Unit .
. PM Static Full :
PM Motor Paraometer Settings AutoTune PM Static :Autotune

(©) ) (@)
A1-02 [Control Method] - 5,6,7 5 6,7 5 6,7 5,6,7
T2-02 [PMMot Code Selection] - Motor code of Yaskawa | pppp +/ | FRFF */ c - -
T2-03 [PMMot Motor Type] - - - - X x -
T2-04 [PMMot Rated Power] kW - x x x x -
T2-05 [PMMot Rated Voltage] \% - X X x x -
T2-06 [PMMot Rated Current] A - X x x x X
T2-07 [PMMot Base Frequency] Hz - x - x - -
T2-08 [PMMot Poles Number] - - X x x x -
T2-09 [PMMot Base Speed] rpm - - X - X -
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Auto-Tuning Method
(Value of T2-01 [PM AutoTune Mode Select])
input Data onit PM Motor Parameter Settings P“f\l?ttg.tljgn':"" PM Static R Autotune
) ) @
A1-02 [Control Method] - 5,6,7 5 6,7 5 6,7 5,6,7
T2-02 [PMMot Code Selection] - Motor code of Yaskawa | gpep «/ | FRFF */ - - -
T2-10 [PMMot Stator Resistance] Q x x x - - -
T2-11 [PMMot dAxis Inductance] mH x x x - - -
T2-12 [PMMot qAxis Inductance] mH X X x - - -
T2-13 [KE Unit Selection] - X x x - - -
T2-14 [PMMot KE Voltage Constant] *2 x x x - - -
T2-15 [PulllnCurrLv@PM Motor Tuning] % - - - x x -
T2-16 [PMMot PG PulsePerRevolution] - *3 - *3 - *3 -
T2-17 [Enc Z-Pulse Offset] Degrees *3 - *3 - *3 -

*1  Set the motor code to FFFF for a PM motor.
*2  Changes when the value set in 72-13 [KE Unit Selection] changes.
*3  Input this value when A1-02 = 7 [Control Method = PM CLVector].

Table 4.11 Input Data for PM Motor Auto-Tuning

Auto-Tuning Method
(Value of PM AutoTune Mode Select)
Input Pata onie En;%ciz;ﬁfefset PM Rotary Autotune
3) 4
A1-02 [Control Method] - 7 5 6 7
T2-02 [PMMot Code Selection] - - - - -
T2-03 [PMMot Motor Type] - - X X X
T2-04 [PMMot Rated Power] kW - x X x
T2-05 [PMMot Rated Voltage] \% - X X x
T2-06 [PMMot Rated Current] - x X x
T2-07 [PMMot Base Frequency] Hz - x - -
T2-08 [PMMot Poles Number] - - x x x
T2-09 [PMMot Base Speed] rpm - - X x
T2-10 [PMMot Stator Resistance] Q - - - -
T2-11 [PMMot dAxis Inductance] mH - - - -
T2-12 [PMMot qAxis Inductance] mH - - - -
T2-13 [KE Unit Selection] - - - - -
T2-14 [PMMot KE Voltage Constant] *] - - - -
T2-15 [PulllnCurrLv@PM Motor Tuning] % - x x x
T2-16 [PMMot PG PulsePerRevolution] - - - - x
T2-17 [Enc Z-Pulse Offset] Degrees - - - -

*1  Changes when the value set in 72-13 [KE Unit Selection] changes.

€ EZ Tuning

This section gives information about the Auto-Tuning mode for EZ Open Loop Vector Control. Auto-Tuning will
set the £9-xx [E9: SIMPLE VECTOR SETTINGS] parameters.
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Table 4.12 EZ Tuning Mode Selection

Parameter s Lo . Applicable Control Method
Mode : Application Conditions and Benefits
Settings PP (Value of A1-02 [Control Method])
 For efficient operation of induction motors and PM motors. EZ Vector
Motor Constant T4-01=0 . L.
« For derating torque applications, for example fans and pumps. ®)
* After Auto-Tuning, the wiring distance between the drive and EZ Vi
) ector
Static R Autotune T4-01 =1 motor changed by 50 m or more. :
¢ When the motor output and drive capacity are different. ®

B Input Data for EZ Tuning

To do Auto-Tuning, input data for the items in the following table that have an "x". Before starting Auto-Tuning,
prepare the motor test report or record the information on the motor nameplate as a reference.

Table 4.13 Input Data for EZ Tuning

Auto-Tuning Mode
(Value of T4-01 [EZ Tune Mode Selection])
Input Data Unit
Motor Constant Static R Autotune
(0) (1)
T4-02 [Motor Type Selection] - x -
T4-03 [Motor Max Revolutions] rpm x -
T4-04 [Motor Rated Revolutions] rpm x -
T4-05 [Motor Rated Frequency] Hz x -
T4-06 [Motor Rated Voltage] \Y% x -
T4-07 [Motor Rated Current] A x x
T4-08 [Motor Rated Capacity] kW X -
T4-09 [Motor Poles Number] - x -

€ Control Tuning

To increase drive responsiveness and prevent hunting, use Auto-Tuning to automatically adjust the control-related
parameters.

These types of Auto-Tuning are available for the control system:

* Inertia Tuning

* ASR Tuning

* Deceleration Rate Tuning

* KEB Tuning

Note:

If you do Control Tuning, you cannot set any parameter of Hl-xx = 61 [H1-xx: MFDI Function Select = Motor 2 Select]. Do not do
Control Tuning for applications that switch between motor 1 and motor 2.

Table 4.14 Control Loop Tuning Selection

Applicable Control Method
(Value of A1-02 [Control Method])

Value of
Control Application Conditions and
Mode Loop Tune Benefits VIf PG V/f | OLVec | CLVec O‘I\.e‘é . OE\'ylec AOPINIe & CE\IIJL & EZ
Selection Control | Control tor tor Vector

tor tor tor tor

O O O T e e I e )

¢ For Feed Forward Control

* When L2-29 = 2 [KEB Method =
0 Single KEB2 Ride-Thru].

* When MFDI H/-xx = 42 [H]-xx:
MFDI Function Select = KEB
Thru2 NCJ.

Inertia Tuning

To let the set response frequency
ASR Tuning 1 (including Inertia Tuning) - - - x - - - x -
automatically adjust the ASR gain.
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Applicable Control Method
Value of (Value of A1-02 [Control Method])
Control Application Conditions and
Mode || op Tune Benefits Vii | PGVI | OLvec | CLvec | v | obth | SNV | ot | Ez
Selection Control | Control tor tor Vector
tor tor tor tor
Ol o | @ || ! e | e | o |®
. To automatically adjust the
g:feelﬁflitifn 2 deceleration rate to prevent an ov x x x x % % « . »
g [Overvoltage] fault.
« To automatically adjust parameter
settings to prevent an ov
. [Overvoltage] fault with the KEB
KEB Tuning 3 Ride-Thru function. x x x x x x x x x
¢ When L3-11 = I [Overvolt
Supression Select = Enabled].
Table 4.15 Input Data for Control Tuning
Auto-Tuning Mode
(Value of T3-00 [Control Loop Tune Selection])
Input Data Unit
. . ASR (Speed . .
Inertia Tuning Regl(llar;g(:) Dec Rate Tuning KEB Tuning
(© ) (@) @®

T3-01 [Inertia Test Frequency] Hz x x - -

T3-02 [Inertia Test Amplitude] Rad X X - -

T3-03 [Motor Inertia] Kg'm2 x x - -

T3-04 [System ResponseFrequency] Hz - x - -

B Inertia Tuning

Inertia Tuning uses the motor speed and torque reference to estimate the system inertia and automatically sets the
drive parameters related to the inertia ratio of the machinery and motor. Use Inertia Tuning for Feed Forward
control or when HI-xx = 42 [HI-xx: MFDI Function Select = KEB Thru2 NCJ.

Inertia tuning identifies the load inertia and optimizes the speed loop gain and feed forward gain to get a high

level of control capability. You can set the speed response without thinking about the load, which increases the
precision when synchronizing multiple drives. Since the motor can continue to operate during a power outage,
Inertia Tuning keeps the best ramp to stop deceleration curve for KEB Ride-Thru.

B ASR Tuning

ASR Tuning estimates the motor load inertia and automatically sets the parameters. ASR Tuning also uses the
measured load inertia value to do an automatic adjustment after calculating the proportional gain of speed control

(ASR).

B Deceleration Rate Tuning

Deceleration Rate Tuning automatically sets the deceleration rate to prevent an ov [Overvoltage] fault during
motor deceleration. Set CI-11 [Ac/Dec Switch Frequency] first to automatically set parameters C/-02 [Decel Time
1] (high speed range) and C7-08 [Decel Time 4] (low speed range).

B KEB Tuning

KEB Tuning automatically sets parameters used for the KEB Ride-Thru function and for the overvoltage
suppression function.

Control Tuning automatically sets the parameters in the following table to the best values.

Table 4.16 Parameters set in Control Tuning

Parameters Automatically Set Inertia Tuning ASR (Speed Regulator) Dec Rate Tuning KEB Tuning
C1-02 [Decel Time 1] - x
C1-08 [Decel Time 4] - x *]
C1-09 [Fast Stop Time] - - x *2

C5-01 [ASR PGain 1]

C5-17 [Motor Inertia]

C5-37 [M2 Inertia]

C5-18 [Inertia Ratio of Load]
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Parameters Automatically Set Inertia Tuning ASR (Speed Regulator) Dec Rate Tuning KEB Tuning

C5-38 [M2 Inertia Ratio of load] x x

L2-06 [KEB Decel Time] - - x *3

L3-24 [Acc@Rated Torque] x x
L3-25 [Load Inertia Ratio] x X x
n5-02 [Mot Inertia Acceleration Time] X x
n5-03 [FF Control Gain] x x

*1  The drive automatically sets C1-08 [Decel Time 4] only when CI-11 [Ac/Dec Switch Frequency] # 0.

*2  When L2-29 = ] [KEB Method = Single KEBI Ride-Thru], the drive will automatically adjust C/-09 [Fast Stop Time] and will not
adjust L2-06 [KEB Decel Time]. If the Fast Stop time must not change, do not do KEB Tuning.

*3  When L2-29 = 2, 3, or 4 [KEB Method = Single KEB2 Ride-Thru, System KEBI1 Ride-Thru, or System KEB2 Ride-Thru], the drive

will automatically adjust L2-06 [KEB Decel Time].
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4.7 Test Run

After you use the Setup Wizard to set the basic parameters and Auto-Tune the drive, the next step is to do a test
run.

WARNING! Crash Hazard. Test the system to make sure that the drive operates safely after you wire the drive and set
parameters. Failure to obey can cause injury or damage to equipment.

€ No-Load Test Run

Before connecting the motor to the machine, make sure that you check the operation status of the motor.

B Precautions before Operation
Before rotating the motor, check these items:

* Check for safety issues near the drive, motor, and machine.
* Make sure that all emergency stop circuits and machine safety mechanisms are operating correctly.

B Items to Check before Operation

Check these items before operation:

* Is the motor rotating in the forward direction?

* Is the motor rotating smoothly (no unusual sounds or unusual vibrations)?
* Does the motor accelerate/decelerate smoothly?

€ Do aNo-Load Test Run

Do these steps for a no-load test run:

1. Energize the drive, or push to show the HOME screen.

If [Home] is not shown on L 2 | push (Back) to show [Home] on 2 ]
Push to illuminate the LOCAL/REMOTE indicator.

Push @ to show d7-01 [Reference 1], and set it to 6.00 Hz.

4. Push .
The RUN indicator illuminates, and the motor runs at 6.00 Hz in the forward direction.

5. Make sure that the motor is rotating in the correct direction and that the drive does not show a fault.
If the drive detects a fault, remove the cause.

A - Forward Rotation of Motor (Counter Clockwise Direction as Seen from
Load Shaft)

6. Push to increase the frequency reference value.
Change the setting value in increments of 10 Hz if necessary and examine the response.
7. Each time you increase the setting value, use U71-03 [Output Current] to check the drive output current.

When the output current of the drive is not more than the motor rated current, the status is correct.
Ex..6 Hz - 20 Hz - 30 Hz - 40 Hz — 50 Hz — 60 Hz

8. Make sure that the motor rotates correctly, then push .
The RUN indicator will flash. When the motor stops, the indicator will go out.

€ Actual-Load Test Run

Test the operation without a load, then connect the motor and machine to do a test run.

B Precautions before Operation

Before rotating the motor, check these items:
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4.7 Test Run

* Check for safety issues near the drive, motor, and machine.
* Make sure that all emergency stop circuits and machine safety mechanisms are operating correctly.
» Make sure that the motor is fully stopped.

* Connect the motor with the machine.
Make sure that there are no loose installation screws and that the motor load shafts and machine junctions are
correctly secured.

» Keep the keypad near you to push immediately if there is unusual or incorrect operation.

B Checklist before Operation

* Make sure that the direction of the machine operation is correct (The motor must rotate in the correct direction).
* Make sure that the motor accelerates and decelerates smoothly.

€ Do an Actual-Load Test Run

Connect the motor and machine, then do the test run with the same procedure you used for the no-load test run.
* Make sure that U7-03 [Output Current] is not too high.

1.

w

8.

9.

Energize the drive, or push (Home) to show the HOME screen.

If [Home] is not shown on =zl push (Back) to show [Home] on
Set d1-01 [Reference 1]to 6.00 Hz.

Push to illuminate the LOCAL/REMOTE indicator.

Push KA.

The RUN indicator illuminates, and the motor runs at 6.00 Hz in the forward direction.

Make sure that the motor is rotating in the correct direction and that the drive does not show a fault.
If the drive detects a fault, remove the cause.

Push (Al to increase the frequency reference value.

Change the setting value in increments of 10 Hz if necessary and examine the response.

Each time you increase the setting value, use U7-03 [Output Current] to check the drive output current.
When the output current of the drive is not more than the motor rated current, the status is correct.
Ex.: 6 Hz— 20 Hz — 30 Hz - 40 Hz — 50 Hz — 60 Hz

Make sure that the motor rotates correctly, then push .

The RUN indicator will flash. When the motor stops, the indicator will go out.

Change the frequency reference and direction of motor rotation, and make sure that there are no unusual
sounds or vibrations.

10. If there are hunting or oscillation errors caused by control function, adjust the settings to stop the errors.
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4.8 Fine Tuning during Test Runs (Adjust the Control Function)

4.8

Function)

This section gives information about the adjustment procedures to stop hunting or oscillation errors caused by
control function during a test run. Adjust the applicable parameters as specified by your control method and drive
status.

Note:

Fine Tuning during Test Runs (Adjust the Control

This section only lists frequently adjusted parameters. If you must adjust parameters that have a higher degree of precision, contact the

manufacturer.

€ V/f Control and Closed Loop V/f Control
Table 4.17 Parameters for Fine Tuning the Drive (V/f Control and Closed Loop V/f Control Methods)

Issue Parameter Number Solution Default Recommended Setting
Setting
« Iftorque is not sufficient with heavy loads, decrease
the setting value.
. S . . . If hunting or oscillation occur with light loads,
Hunting or oscillation at mid-range | n1-02 [HuntPrev Gain Setting increase the setting value. 1.00 0.10 - 2.00
speeds (10 Hz to 40 Hz)
¢ If hunting occurs with a low-inductance motor, for
example a motor with a larger frame size or a high-
frequency motor, lower the setting value.
¢ The volume of the motor
excitation sound is too high. * If the volume of the motor excitation sound is too
* Hunting or oscillation at low C6-02 [Carrier Frequency high, |r_1crease th‘? car_‘rler frequency. ) 1 (2 kHz) *I 1 to upper limit value
speeds (10 Hz or lower), or at Selection] * If hunting or oscillation occur at low or mid-range
mid-range speeds (10 Hz to 40 speeds, decrease the carrier frequency.
Hz)
+ Torque or speed response are * If torque or speed response are slow, decrease the
slow. ©4-02 [Trq Comp Delay setting value. , ~ |200ms =2 100 - 1000 ms
Hunti - Time] + If hunting or oscillation occur, increase the setting
* Hunting or oscillation value
. « Iftorque at low speeds (10 Hz or lower) is not
Torque at low speeds (10 Hz or . sufficient, increase the setting value.
lower) is not sufficient. C4-01 [Trq Comp Gain] ; o o 1.00 0.50 - 1.50
+  Huntine or oscillation « If hunting or oscillation occur with light loads,
g decrease the setting value.
+ Torque at low speeds (10 Hzor |+ E1-08 [Mid A Volage] Iftorque at low speeds S(égh}ll;vo;lt"ewer) is not | ELg 150
lower) is not sufficient. . _ : ? . Default setting +/- 5 V *4
E1-10 [Min Output . ey . g
PP » . * Ifthere is large initial vibration at start up, decrease |+ E1-10:9.0 V
« Large initial vibration at start up. Voltage] the setting value *3
In V/f control method, speed . . Set Mot Rated Current (FLA), Mot Rated Slip, and Mot | 0.0 (no slip
precision is unsatisfactory. C3-01 [Slip Comp Gain] No-Load Current, then adjust C3-01. compensation) 05-15
) . C5-01: 020 Proportional gain = 0.10 to
In Closed Loop V/f control method, |* C5-01 [ASR PGain 1] Adjust C5-01, C5-02 s 02: 0‘200 1.00
speed precision is unsatisfactory. + (5-02 [ASR ITime 1] *5 ’ : $75 0 Integral time = 0.100 to
2.000 s

*]
)
*3
*4
*5

Default value changes when 02-04 [Drive KVA Selection] and C6-01 [ND/HD Duty Selection] values change.
Default value changes when A1-02 [Control Method] and 02-04 [Drive KVA Selection] values change.
Default value changes when 47-02 [Control Method] and E1-03 [V/f Pattern Selection] values change.
Recommended settings are for 200 V class drives. Multiply the voltage by 2 for 400 V class drives.

In Closed Loop V/f Control, ASR only controls the output frequency. You cannot make a high-gain as in Closed Loop Vector control.

€ Open Loop Vector Control Method

In Open Loop Vector Control, keep C4-01 [Trq Comp Gain] at its default setting (1.00). Do not adjust it.

If you cannot get speed precision during regeneration in Open Loop Vector Control, set C3-04 = I [Slip
Comp@Regen = Enable>6 Hz].
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4.8 Fine Tuning during Test Runs (Adjust the Control Function)

Table 4.18 Parameters for Fine Tuning the Drive (Open Loop Vector Control Method)

* Large initial vibration at start up.

If the setting value is set too high, a large torque
reference may be output even with light loads.

Issue Parameter Number Solution Default Recommended Setting
Setting
To increase the speed of torque or speed response,
. decrease the setting value in increments of 0.05.
n2-01 [AFR Gain] . . . 1.00 0.50 - 2.00
If hunting or oscillation occur, decrease the setting
value in increments of 0.05.
To increase the speed of torque or speed response,
decrease the setting value in increments of 10 ms
* Torque or speed response are and examine the response.
SIOW" o . If hunting or oscillation occur or if the load inertia is
* Hunting or oscillation at mid- too much, increase the setting value in increments of
range speeds (10 Hz to 40 Hz) 50 ms and examine the response.
n2-02 [AFR Time 1] Note: 50 ms 50 - 2000 ms
ote:
Make sure that this parameter setting is: n2-02 <
n2-03 [AFR Time 2] holds true.
When you adjust #n2-02, you must also increase
theC4-02 [Trq Comp Delay Time] value by the
same ratio.
If ov occurs, increase the setting value in increments
of 50 ms and examine the response.
If the response is not sufficient, decrease the setting
value in increments of 10 ms and examine the
. response.
n2-03 [AFR Time 2] 750 ms 750 - 2000 ms
Note:
Make sure that this parameter setting is: n2-02
[AFR Time 1] <n2-03. When you adjust n2-03 you
must also increase the C4-06 [M2 Trq Comp Delay
ov [overvoltage] occurs when the Time] value by the same ratio.
drive stops accelerating, starts to
decelerate, or when there are large If ov occurs, increase the setting value in increments
changes in the load. of 10 ms and examine the response.
If the response is not sufficient, decrease the setting
value in increments of 2 ms and examine the
C4-06 [M2 Trq Comp Delay response.
Time] Note: 150 ms 150 - 750 ms
Make sure that this parameter setting is: C4-02 [Trq
Comp Delay Time] < C4-06.
When you adjust C4-06, you must also increase the
n2-03 [AFR Time 2] value by the same ratio.
If torque or speed response are slow, decrease the
setting value in increments of 2 ms.
If hun@ing or oscillation occur, increase the setting
+ Torque or speed response are value in increments of 10 ms.
slow. Tignag L Comp Delay Note: 20 ms *1 20 - 100 ms */
. S ime
* Hunting or oscillation Make sure that this parameter setting is: C4-02 <
C4-06 M2 Trq Comp Delay Time.
When you adjust C4-02, you must also increase the
n2-02 AFR Time I value by the same ratio.
If speed response is slow, decrease the setting value
* Speed response is slow. N i in increments of 10 ms.
p ' p C3-02 [Slip Comp Delay i ‘ ) 200 ms */ 100 - 500 ms
* Speed is not stable. Time] If speed is not stable, increase the value in
increments of 10 ms.
If speed is too slow, increase the setting value in
S . . . increments of 0.1. "
Speed precision is unsatisfactory. C3-01 [Slip Comp Gain] . . . 1.0 *2 0.5-1.5
If speed is too fast, decrease the setting value in
increments of 0.1.
* The volume of the motor If the volume of the motor excitation sound is too
itati d is too high. i i high, i thy ier fi . L.
exci 2}1 ion soun' 1s' 00 hig C6-02 [Carrier Frequency ig 1r.1crease ? cafrler Tequency. | 2 kHz) *3 0 to upper limit value
* Hunting or oscillation at low Selection] If hunting or oscillation occur at low speeds,
speeds (10 Hz or lower) decrease the carrier frequency.
If torque or speed response are slow, increase the
* Torque at low speeds (10 Hz or setting value. E1-08: 11.0
lower) is not sufficient. speed * EI-08 [Mid A Voltage] If there is large initial vibration at start up, decrease *2_ o
response is s]ow: « EI1-10 [Min Output the setting value . EL10:20 Default setting +/- 2 V *4
* Speed response is slow. Voltage] Note: *2' B

*1  Default value changes when 41-02 [Control Method] and 02-04 [Drive KVA Selection] values change.
*2  Default value changes when A7-02 [Control Method] and E1-03 [V/f Pattern Selection] values change.
*3  Default value changes when Drive KVA Selection and ND/HD Duty Selection values change.
*4  Recommended settings are for 200 V class drives. Multiply the voltage by 2 for 400 V class drives.
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4.8 Fine Tuning during Test Runs (Adjust the Control Function)

€ Closed Loop Vector Control Method
Table 4.19 Parameters for Fine Tuning the Drive (Closed Loop Vector Control Method)

Issue Parameter Solution Default Recommended Setting
Number Setting
* High speed
C5-01 [ASR « Iftorque or speed response are slow, increase the setting
PGain 1] value i1-1 incremeTlts 9f 5.00. _ 20,00 10.00 - 50.00
* Low speed « If hunting or oscillation occur, decrease the setting
C5-03 [A)SkR value.
» Torque or speed response are slow. PGain 2] */
* Hunting or oscillation « High speed
C5-02 [ASR « Iftorque or speed response are slow, decrease the
ITime 1] setting value.
. . - . . 0.500 s 0.300 to 1.000 s
* Low speed « If hunting or oscillation occur, increase the setting
C5-04 [ASR value.
ITime 2] */
The drive cannot find ASR proportional | C5-07 [ASR Gain Change the ASR proportional gain and ASR integral time 0.0 Hz to maximum output
gain or integral time for low speed or | Switch Frequency] 0.0 Hz
high speed *] to conform to the output frequency. frequency
« Iftorque or speed response are slow, decrease the
i tti lue in i ts of 10 ms.
Hunting or oscillation C5-06 L/]\SR Delay se mg.fol 1?6 in incremen s o . ms A 4 ms 41020 ms
Time] « If the rigidity of the machine is unsatisfactory and
vibration is possible, increase the setting value.
¢ The VQlume of the motor excitation . If the volume of Athe motor excitation sound is too high,
sounfi is too hlgh. ' C6-02 [Carrier 1ncrcas}c the carrl'cr f‘rcqucncy. 1 (2.0 kHz) 2 2.0 kHz to upper limit value
*  Hunting or oscillation at low speeds | Frequency Selection] |«  If hunting or oscillation occur at low speeds, decrease
(3 Hz or lower) the carrier frequency.

*1  Refer to the section on C5: ASR - SPEED REGULATION parameters for more information about speed control (ASR).
*2  Default value changes when 02-04 [Drive KVA Selection] and C6-01 [ND/HD Duty Selection] values change.

4 Advanced Open Loop Vector Control Method
Table 4.20 Parameters for Fine Tuning the Drive (Advanced Open Loop Vector Control Method)

 If the rigidity of the machine is unsatisfactory and
vibration is possible, increase the setting value.

Issue Parameter Number Solution Default Recommended Setting
Setting
* Make sure that the output of the drive and the motor
* 08 [Overspeed] occurs. T1-01 [Auto-tuning Mode are connected correctly. 0
* Hunting or oscillation. Selection] * Decouple the motor and machine and do Rotational
Auto-Tuning.
The volume of the motor excitation | C6-02 [Carrier Frequency If the volume of the motor excitation sound is too high, * -
f . . . . 1 (2 kHz) *I 1 to upper limit value
sound is too high. Selection] increase the carrier frequency.
* Decouple the motor and machine and do Rotational
Auto-Tuning.
« If the motor speed is slow, increase the value of £2-
PP . . 02 in small increments (approximately 0.1% of the | x Set to a value that is £5% of
Speed precision is unsatisfactory E2-02 [Mot Rated Slip] default setting value). 2 the current value.
« If the motor speed is fast, decrease the value of E2-
02 in small increments (approximately 0.1% of the
default setting value).
* High speed » Iftorque or speed response are slow, increase the
C5-01 [ASR PGain 1] setting value in increments of 5.00.
. i . 20.00 10.00 - 50.00
* Low speed  If hunting or oscillation occur, decrease the setting
¢ Tlorque or speed response are C5-03 [ASR PGain 2] *3 value.
slow.
+ Hunting or oscillation * High speed « Iftorque or speed response are slow, decrease the
C5-02 [ASR ITime 1 tti lue.
[ ime 1] seting value. _ _ 0.500's 0300 to 1.000 s
* Low speed + If hunting or oscillation occur, increase the setting
C5-04 [ASR ITime 2] *3 value.
C5-07 [ASR Gain Switch
Frequency] *4
High speed
The drive cannot find speed response C5-01 [ASR PGain 1] Change the ASR proportional gain and ASR integral 0.0 Hz 0.0 to maximum output
for low speed or high speed. C5-02 [ASR ITime 1] time to conform to the output frequency. ’ frequency
Low speed
C5-03 [ASR PGain 2] *3
C5-04 [ASR ITime 2]
« Iftorque or speed response are slow, decrease the
tti lue in i ts of 10 ms.
Hunting or oscillation €5-06 [ASR Delay Time] *4 | oo VAUC I mTements of Tms 4ms 41020 ms

*1  Default value changes when 02-04 [Drive KVA Selection] and C6-01 [ND/HD Duty Selection] values change.
*2  Default value changes when 02-04 [Drive KVA Selection] value changes.
*3  Refer to the section on C5: ASR - SPEED REGULATION parameters for more information about speed control (ASR).
*4  The best values for a no-load operation are different than the best values for actual loading operation.
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4.8 Fine Tuning during Test Runs (Adjust the Control Function)

€ Fine-Tuning Open Loop Vector Control for PM Motors

Table 4.21 Parameters for Fine-Tuning Performance in OLV/PM

Current]

Issue Parameter Number Solution Default Recommended Setting
Setting
¢ Check the settings for E1-06 [Base Frequency], E1-
04 [Max Output Frequency].
e Check the E5: PM MOTOR SETTINGS parameters
El: V/F PARAMETER and make sure that all motor data has been set
. MOTOR 1 parameters, tly.
Unsatisfactory motor performance | £<”pyy MgTOR SETTINGS C;:te:' Y: - R
parameters :
Do not set E5-05 [PM Mot Resistance (Ohms/
Phase)] to a line-to-line resistance value.
* Do Auto-Tuning.
18-55 [Load Inertial ggjclkllsl; teo match the load inertia ratio of the motor and 1 Ei?or the actual load inertia
n8-45 [SpdFbck Det.Gain] Decrease the setting value in increments of 0.05. 0.80 -
Unsatisfactory motor torque and
speed response Adjust the setting value.
C4-01 [Trq Comp Gain] Note: 0.00 1.00
Setting this value too high can cause
overcompensation and motor oscillation.
n8-51 [Ac/Dec Pull-In Increase the setting value in increments of 5%. 50% -

¢ b2-02 [DCI Braking
Current]

Use DC Injection Braking at start.
Note:

e b2-02: 50%

¢ b2-02: Adjust as necessary.

speed and maximum output voltage.

Level]

« Oscillation at start. + b2-03 [DCInj Time@Start] This can cause the motor to rotate in reverse for + b2-03:00s |+ b2-03:0.5s
approximately 1/8 of a turn at start.
*  Motor stalls.
Increase the setting value.
Note: N
. Near to the actual load inertia
n8-55 [Load Inertia] When operating a single motor or with a minimum 1 ratio.
amount of inertia, setting this value too high can
cause motor oscillation.
0%
Note:
When né-
79 = 0, the
drive will
There is too much current during n8-79 [Pull-In apply the .
deceleration. Curr@Deceleration] Set n8-79 <n8-51. n8-51 Decrease in increments of 5%.
setting to
the pull-in
current
during
decelera
tion.
Iéff)_:;a[rl:tl]lu_ln Comp. Time Decrease the setting value in increments of 0.2 s. 5.0s -
;iﬁs/lg}:&l;an Current (for Increase the setting value in increments of 5%. 30% -
Stalling or oscillation occurs when
load is applied during constant speed Increase the setting value.
Note: R
: Near to the actual load inertia
18-55 [Load Inertia] When operating a single motor or with a minimum 1 ratio.
amount of inertia, setting this value too high can
cause motor oscillation.
Hunting or oscillation n8-45 [SpdFbck Det.Gain] Increase the setting value in increments of 0.05. 0.80 -
*  Yaskawa motor
: . Set the motor code from
* E5-09 [PM BackEMF * Adjust the sett lue.
The drive detects STPo [Motor Step- Vpeak [(mV/(ra:d/ )] JusA © seting vaiue the motor nameplate.
Out Detected] fault when the load i p « Examine the motor code on the motor nameplate or | 7
ut Detected] fault when the load is ¢ Motor from another
not too high. ¢ E5-24 [PM BackEMF L-L the data sheet, then set correct values for £5-09 or manufacturer
Vrms (mV/rpm)] E5-24. Set the values from the test
report.
The drive detected stalling or STPo s
[Motor Step-Out Detected] at high 18-62 [Output Volt Limit Set to a value lower than the actual input voltage. * 400.0V -

*1
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Default value changes when E5-01 [PM Mot Code Selection] and 02-04 [Drive KVA Selection] values change.
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4.8 Fine Tuning during Test Runs (Adjust the Control Function)

4 Advanced Open Loop Vector Control Method for PM
Table 4.22 Parameters for Fine Tuning the Drive (Advanced Open Loop Vector Control Method for PM)

increments of 10 ms.

Issue Parameter Number Solution Default Recommended Setting
Setting
* High speed « Iftorque or speed response are slow, increase the
C5-01 [ASR PGain 1] setting value in increments of 5.00. «
. S . 10.00 5.00 - 30.00 */
* Low speed + If hunting or oscillation occur, decrease the setting
¢ Tlorquc or speed response are C5-03 [ASR PGain 2] value.
slow.
+  Hunting or oscillation * High speed » If torque or speed response are slow, decrease the
C5-02 [ASR ITime 1] setting value. N
. i . . 0.500 s 0.300 to 1.000 s */
* Low speed  If hunting or oscillation occur, increase the setting
C5-04 [ASR ITime 2] value.
g$p$¥§n:?22?; 21:?;;2};1 time for | €3-07 [ASR Gain Switch Change the ASR proportional gain and ASR integral 0.0 % 0.0% to maximum rotation
Tow speed or high speed Frequency] time to conform to the output frequency. speed
If the rigidity of the machine is unsatisfactory and
Hunting or oscillation C5-06 [ASR Delay Time] vibration is possible, increase the setting value in 16 ms 16 to 35 ms */

Step-out

El: V/F PARAMETER
MOTOR lparameters, ES: PM
MOTOR SETTINGS
parameters

V/F PARAMETER MOTOR I or E5: PM MOTOR
SETTINGS parameters correctly.

Refer to the motor nameplate or test report and set £/

*1  The best values for a no-load operation are different than the best values for actual loading operation.

€ Closed Loop Vector Control Method for PM
Table 4.23 Parameters for Fine Tuning the Drive (Closed Loop Vector Control Method for PM)

increments of 10 ms.

Issue Parameter Number Solution Default Recommended Setting
Setting
* High speed « Iftorque or speed response are slow, increase the
C5-01 [ASR PGain 1] settingAvalue in iflcre-ments of 5.00. A 20.00 10.00 - 50.00 *1
* Low speed + If hunting or oscillation occur, decrease the setting
* Tlorque or speed response are C5-03 [ASR PGain 2] value.
slow.
+  Hunting or oscillation * High speed » Iftorque or speed response are slow, decrease the
C5-02 [ASR ITime 1] setting value. "
. i . . 0.500 s 0.300 to 1.000 s */
* Low speed » If hunting or oscillation occur, increase the setting
C5-04 [ASR ITime 2] value.
» (C5-07 [ASR Gain Switch
Frequency]
* High speed
The drive cannot find speed response C5-01 [ASR PGain 1] Change the ASR proportional gain and ASR integral 0.0 % 0.0% to maximum rotation
for low speed or high speed. C5-02 [ASR ITime 1] time to conform to the output frequency. ve speed
* Low speed
C5-03 [ASR PGain 2]
C5-04 [ASR ITime 2]
If the rigidity of the machine is unsatisfactory and
Hunting or oscillation C5-06 [ASR Delay Time] vibration is possible, increase the setting value in 4 ms 41020 ms */

Step-out

El: V/F PARAMETER
MOTOR 1parameters,

E5: PM MOTOR SETTINGS
parameters

V/F PARAMETER MOTOR 1 or E5: PM MOTOR
SETTINGS parameters correctly.

Refer to the motor nameplate or test report and set E7:

*1  The best values for a no-load operation are different than the best values for actual loading operation.

4 EZ Open Loop Vector Control Method
Table 4.24 Parameters for Fine Tuning the Drive (EZ Open Loop Vector Control Method)

Issue Parameter Number Solution Default Recommended Setting
Setting
* High speed « Iftorque or speed response are slow, increase the
C5-01 [ASR PGain 1] setting value in increments of 5.00. %
. L . 10.00 10.00 - 50.00 */
* Low speed « If hunting or oscillation occur, decrease the setting
* Tlorque or speed response are C5-03 [ASR PGain 2] value.
slow.
* Hunting or oscillation * High speed * If torque or speed response are slow, decrease the
C5-02 [ASR ITime 1 setting value.
[ ] v . . _ osoos 0300 t0 1.000 s */
* Low speed  If hunting or oscillation occur, increase the setting
C5-04 [ASR ITime 2] value.
T::)e gﬁ;/:n:?n?i); 2??;;81;1 time for C5-07 [ASR Gain Switch Change the ASR proportional gain and ASR integral 0.0% 0.0% to maximum rotation
{’pr speed or%]igh spec dg Frequency] time to conform to the output frequency. 70 speed

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual

163

n Startup Procedure and Test Run



4.8 Fine Tuning during Test Runs (Adjust the Control Function)

Issue Parameter Number Solution Default Recommended Setting
Setting

If the rigidity of the machine is unsatisfactory and .
Hunting or oscillation C5-06 [ASR Delay Time] vibration is possible, increase the setting value in 4 ms 41020 ms */
increments of 10 ms.

St t E9: SIMPLE VECTOR Refer to the motor nameplate or test report and set £9: R _
cp-ou SETTINGS parameters SIMPLE VECTOR SETTINGS parameters correctly.
Oscillation when the motor starts. I(l:i-rién[t?c/DCC Pull-In Increase the setting value. 80% Increase in increments of 5%.
L7-01 [FW Torque Limit] to : o, Increase in increments of
Motor stalls. L7-04 [RV Reg. TrqLimit] Increase the setting value. 200% 10%.

*1  The best values for a no-load operation are different than the best values for actual loading operation.
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4.9 Test Run Checklist

4.9

Test Run Checklist

Examine the items in this checklist and check each item before a test run.

Check No. Description
1 Correctly install and wire the drive as specified by this manual.
2 Energize the drive.
3 Set the voltage for the power supply in E1-01 [Input AC Supply Voltage].

Check the applicable items as specified by your control method.

WARNING! Sudden Movement Hazard. Correctly wire the start/stop and safety circuits before energizing the drive. Momentarily
closing a digital input terminal can start a drive that is programmed for 3-Wire control. Failure to obey can cause death or
serious injury from moving equipment.

Table 4.25 V/f Control [A1-02 = 0] and Closed Loop V/f Control [A1-02 = 1]

Check No. Description
4 Select the best V/f pattern for your application and motor characteristics.
Example: For a motor with a rated frequency of 60 Hz, set V/f Pattern Selection = 1 [Const Trq, 60Hz base, 60Hz max] as a standard V/f pattern.
Table 4.26 Closed Loop V/f Control [A1-02 = 1]
Check No. Description
5 Set Encl Pulse Count (PPR) correctly and make sure that encoder pulse counting direction is correct.
6 Set ASR PGain 1 and ASR ITime 1.
Table 4.27 Open Loop Vector Control [A1-02 = 2] or Closed Loop Vector Control [A1-02 = 3]
Check No. Description
7 Decouple motor shafts and machines.
Refer to the information on the motor nameplate and set this data correctly:
*  Motor rated power (kW) to 77-02
* Motor rated voltage (V) to T/-03
8 *  Motor rated current (A) to 77-04
* Motor base frequency (Hz) to 77-05
*  Number of motor poles to 77-06
*  Motor base speed (min-!) to 77-07
9 Do Rotational Auto-Tuning.
Table 4.28 Closed Loop Vector Control [A1-02 = 3]
Check No. Description
10 Set Encl Pulse Count (PPR) and Encl Rotat Selection .
11 Set ASR PGain 1 and ASR ITime 1.
Table 4.29 PM Open Loop Vector Control [A1-02 = 5]
Check No. Description
12 Set £5-01 through E5-24 [PM Motor Settings].
Table 4.30 PM Advanced Open Loop Vector [A1-02 = 6]
Check No. Description
13 Set E5: PM MOTOR SETTINGS parameters.
14 Set ASR PGain 1 and ASR ITime 1.
Table 4.31 PM Closed Loop Vector Control [A1-02 = 7]
Check No. Description
15 Set E5: PM MOTOR SETTINGS parameters.
16 Set ASR PGain 1 and ASR ITime 1.
17 Set Encl Pulse Count (PPR) and Encl Rotat Selection.
18 Set Enc ZPulse Offset.
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4.9 Test Run Checklist

Check

No.

Description

The keypad will show “Rdy” after starting to operate the motor.

20

To give the Run command and frequency reference from the keypad, push BV (0 set to LOCAL Mode (when in LOCAL Mode, the LO/RE
LED illuminates).

21

If the motor rotates in the opposite direction during test run, switch two of the motor cables (U/T1, V/T2, W/T3).

22

Set Heavy Duty or Normal Duty Mode with ND/HD Duty Selection to conform to the load condition.

23

Set E2-01 [Mot Rated Current (FLA)] and L1-01 [Motor Cool Type for OLI Calc] correctly for motor thermal protection.

24

Set the drive for REMOTE Mode when the control circuit terminals supply the Run command and frequency reference (in REMOTE Mode, the
LO/RE LED turns OFF).

25

When terminal Al is used for the frequency reference:
* Voltage input

— Set DIP Switch S1-1 on the drive to “V”.
— Set H3-01 = 0, 1 [All Signal Level Select = 0 to 10V (Lower Limit at 0), -10 to +10V (Bipolar Reference)].
— Set H3-02 = 4 [AIl Function Selection = Freq Ref/BIAS].
¢ Current input
— Set DIP Switch S1-1 on the drive to “T".
— Set H3-01 = 2, 3 [All Signal Level Select = 4 to 20 m4, 0 to 20 mA].
— Set H3-02 = 4 [All Function Selection = Freq Ref/BIAS].

26

When terminal AI2 is used for the frequency reference:
* Voltage input

— Set DIP Switch S1-2 on the drive to “V”.
— Set H3-09 = 0, 1 [AI2 Signal Level Select = 0 to 10V (Lower Limit at 0), -10 to +10V (Bipolar Reference)].
— Set H3-10 = 4 [AI2 Function Selection = Freq Ref/BIAS].
* Current input
— Set DIP Switch S1-2 on the drive to “T".
— Set H3-09 = 2, 3 [AI2 Signal Level Select = 4 to 20 mA, 0 to 20 mA].
— Set H3-10 = 4 [AI2 Function Selection = Freq Ref/BIAS].

27

When terminal AI3 is used for the frequency reference:
* Voltage input

— Set DIP Switch S4 on the drive to analog input side.
— Set DIP Switch S1-3 on the drive to “V”.
— Set H3-05 = 0, 1 [AI3 Signal Level Select = 0 to 10V (Lower Limit at 0), -10 to +10V (Bipolar Reference)].
— Set H3-06 = 4 [AI3 Function Selection = Freq Ref/BIAS].
* Current input
— Set DIP Switch S4 on the drive to analog input side.
— Set DIP Switch S1-3 on the drive to “I”.
— Set H3-05 = 2, 3 [AI3 Signal Level Select = 4 to 20 m4, 0 to 20 mA].
— Set H3-06 = 4 [AI3 Function Selection = Freq Ref/BIAS].

28

Make sure that the frequency reference reaches the necessary minimum and maximum values.
If drive operation is incorrect, make these adjustments:

Gain adjustment: Set the maximum voltage and current values, then adjust the analog input gain until the frequency reference reaches the
necessary value. (For terminal All input: H3-03, for terminal AI2 input: H3-11, for terminal AI3 input: H3-07)

Bias adjustment: Set the maximum voltage/current values, then adjust the analog input bias until the frequency reference reaches the necessary
minimum value. (For terminal AIl input: H3-04, for terminal AI2 input: H3-12, for terminal AI3 input: H3-08)
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Standards Compliance

5.1
5.2
5.3
5.4
5.5
5.6

This chapter gives information about how to make the machines and devices that use this

product comply with European standards and UL standards.

Safety Precautions.........ccncsnsssnns s 168
European Standards............ccvrrccrrrernrnrnsersses s sess s s sssssssssssssssssssnssssssssnsssnnes 170
UL Standards.......ccocoorornmrsersrsrssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnsssssssssssssas 199
China ROHS ComPplianCe. ... sssmsssnsnns 222
FF BRI EIROHSIE T cueureuresressesssssessessessessessessessesssssssssssssssssssesssssessessessessessssssassssees 223
Safe Disable INPUL ... s 224
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5.1 Safety Precautions

5.1 Safety Precautions

ADANGER

Electrical Shock Hazard

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized drive.
Before servicing, disconnect all power to the equipment and wait for the time specified on the
warning label at a minimum. The internal capacitor stays charged after the drive is de-energized.
The charge indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When
all indicators are OFF, measure for dangerous voltages to make sure that the drive is safe.

If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

AWARNING

Electrical Shock Hazard

Do not operate equipment when covers are missing. Some figures in this section include drives
without covers or safety shields to more clearly show the inside of the drive. Replace covers
and shields before operation. Use drives only as specified by the instructions.

Failure to obey can cause death or serious injury.

Always ground the motor-side grounding terminal.
Contacting the motor case can cause death or serious injury from incorrect equipment grounding.

Do not remove covers or touch circuit boards while the drive is energized.

Failure to obey can cause death or serious injury.

Do not touch components while energized. Do not touch the output terminals directly with your
hands. Also ensure that the output wiring do not come into contact with the drive case.

Failure to obey could cause death or serious injury.

Only let authorized persons install, wire, maintain, examine, replace parts, and repair the drive.
Failure to obey can cause death or serious injury.

Do not work on the drive or around the drive while wearing loose clothing or jewelry. Tighten
loose clothing and remove all metal objects such as watches or rings.

Failure to obey can cause death or serious injury.

Do not make changes to the drive body or drive circuitry.
Failure to obey can cause death or serious injury and will void warranty. The manufacturer is not responsible for
changes to the product made by the user.

Fire Hazard
Tighten all terminal screws to the correct tightening torque.
Connections that are too loose or too tight can cause incorrect operation and damage to the drive. Incorrect
connections can also cause death or serious injury from fire.
Tighten screws against the bit at an angle in the specified range shown in this manual.
If you tighten the screws at an angle not in the specified range, you can have loose connections that can cause
damage to the terminal block or start a fire.

Do not use the main circuit power supply (Overcurrent Category lll) at incorrect voltages. Make
sure that the drive rated voltage aligns with the power supply voltage before energizing the
drive.

Failure to obey can cause death or serious injury.
Do not put flammable or combustible materials on top of the drive and do not install the drive

near flammable or combustible materials. Attach the drive to metal or other noncombustible
material.

Failure to obey can cause death or serious injury.
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5.1 Safety Precautions

AWARNING

Sudden Movement Hazard

Do not do work on the drive without eye protection. Wear eye protection before you start work
on the drive.

Failure to obey could cause serious injury or death.

Electrical Shock Hazard

Do not immediately energize the drive or operate peripheral devices after the drive blows a fuse
or trips an RCM/RCD. Wait for the time specified on the warning label at a minimum and make
sure that all indicators are OFF. Then check the wiring and peripheral device ratings to find the
cause of the problem. Contact the manufacturer before energizing the drive or peripheral
devices if the cause is not known.

Failure to obey can cause death or serious injury and damage to the drive.

NOTICE

Observe correct electrostatic discharge (ESD) procedures when touching the drive and circuit
boards.

Failure to obey can cause ESD damage to the drive circuitry.

Do not connect or disconnect the motor from the drive while the drive is supplying voltage.
Incorrect equipment sequencing can cause damage to the drive.

Do not use unshielded wire for control wiring. Use shielded twisted-pair wires and ground the
shield to the ground terminal of the drive.

Failure to comply may cause electrical interference resulting in poor system performance.

Do not allow unqualified personnel to use the product. Before you connect a dynamic braking

option to the drive, make sure that you review Braking Unit and Braking Resistor Unit
Installation Manual TOBPC72060001.

Failure to obey can cause damage to the drive and braking circuit.

Do not change the drive circuitry.

Failure to obey can cause damage to the drive and will void warranty. The manufacturer is not responsible for
modifications of the product made by the user.

Make sure that all connections are correct after you install the drive and connecting peripheral
devices.

Failure to obey can cause damage to the drive.
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5.2 European Standards

5.2 European Standards

C€

Figure 5.1 CE Mark

The CE Mark identifies that the product meets environmental and safety standards in the European Union.
Products manufactured, sold, or imported in the European Union must display the CE Mark.

European Union standards include standards for electrical appliances (Low Voltage Directive), standards for
electrical noise (EMC Directive), and standards for machinery (Machinery Directive).

This product displays the CE Mark in accordance with the Low Voltage Directive, the EMC Directive, and the

Machinery Directive.

Table 5.1 Harmonized Standard

European Directive

Harmonized Standard

CE Low Voltage Directive Compliance
2014/35/EU

IEC/EN 61800-5-1:2007

EMC Directive
2014/30/EU

EN 61800-3 2004+A1:2012

Machinery Directive
2006/42/EC

* ENISO 13849-1:2015 (Cat. 3, PL e)
» IEC 62061/A1:2012 (SIL CL 3)
* EN62061/A1:2013 (SIL CL 3)
* IEC/EN 61800-5-2:2007 (SIL3)
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5.2 European Standards

€ EU Declaration of Conformity

EU Declaration of Conformity YASKAWA

Translation — German | French | Italian | Spanish | Portuguese

EG-Konformitétserklarung | Déclaratione de conformiteé CE
Dichiarazione di conformita CE | Declaracion de Conformidad de la CE
Declaracdo de Conformidade CE

YASKAWA Europe GmbH
Hauptstralle 185
65760 Eschborn

declares under sole responsibility conformity of the following products
erkldrt in alleiniger Verantwortung die Konformitét fur folgende Produkte

déclare, sous sa seule responsabilité, que-les produits

dichiara sotto la propria esclusiva responsabilita la conformita dei seguenti prodotti

bajo su exclusiva responsabilidad la conformidad para los siguientes productos

declara, sob a sua exclusiva responsabilidade, a conformidade dos seguintes produtos

Model: CIPR-GA70 D0 000 0 0O 0 - 000000
Q2A-0CC00-000

(Where U can be a letter from “A" to “Z" or & number from “0” to 9" )

Directive of the European Parliament and Council

Richtlinie des Européischen Parlamentes und Rates / Directive du Parlement européen et du Conseil
Direttiva del Parlamento europeo e del Consiglio / Directiva del Parlamento Europeo y del Consejo /
Diretiva do Parlamento Europeu e do Conselho

Low Voltage Directive (LVD) : 2014/35/EU
Niederspannungsrichtlinie / Directive Basse Tension
Direttiva sulla bassa tensione / Directiva de Baja Tension / Diretiva "Baixa Tenso"

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
EMV-Richtlinie / Directive CEM
Direttiva EMC / Directiva sobre Compatibilidad Electromagnética / Diretiva CEM

Machine Directive (MD) : 2006/42/EC
Maschinenrichtlinie / Directive machines
Direttiva Macchine / Directiva de Maquinas / Directiva de maquinas

Restriction of the use of certain Hazardous Substances (RoHS) : 2011/65/EU

Beschrankung der Verwendung bestimmter gefahrlicher Stoffe in Elektro- und Elektronikgeréten.

Relative & la limitation de 'utilisation de certaines substances dangereuses dans les équipements électriques et électroniques.
Sulla restrizione dell'uso di determinate sostanze pericolose nelle apparecchiature elettriche ed elettroniche.

Sobre restricciones a la utilizacidn de determinadas sustancias peligrosas en aparatos eléctricos y electronicos.

Relativa & restrig8o do uso de determinadas substancias perigosas em equipamentos eléctricos e electrénicos.

Applied harmonized Standards:

EN 62061:2005/A2:2015 (SILCL3) EN 50581:2012
EN ISO 13849-1:2015 (Cat.3, PL d) EN 61000-6-2:2005
EN 61800-5-2:2007 (SIL3) EN 61000-6-4:2007/A1:2011
EN 61800-5-1:2007 EN 61800-3:2004/A1:2012
Place / Date
Ort, Datum [ Lieu et date / Luogo, data / Lugar, Fecha / Local, data
YASKAWA Europe GmbH
Hauptstralle 185
65760 Eschborn Senior Manager
/ Yy European Technology Center
-/ £l // e /M Drives Motion & Controls Division
th : {4 A i)
June 25" |, 2018 i L, DA /1/

_G.unther Krei
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5.2 European Standards

EU Declaration of Conformity YASKAWA

Translation - Danish | Swedish | Finnish | Latvian | Estonian

EF-overensstemmelseserklaering | EG-forsékran om dverensstammelse
EY-vaatimustenmukaisuusvakuutus | EK atbilstibas deklaracija
EU vastavusdeklaratsioon

YASKAWA Europe GmbH
Hauptstrale 185
65760 Eschborn

declares under sole responsibility conformity of the following products
erklzerer som eneste ansvarlig overensstemmelsen for falgende produkter

forsakrar pa eget ansvar att féljande produkter uppfyller kraven pa &verensstémmelse
vakuuttaa yksinomaisella vastuullaan sel ien tuc imustenmukaisuuden

uz savu atbildibu pazino par talak minéto izstradajumu atbllst'bu

deklareerib ainuvastutusel jargmiste toodete vastavust

Model: CIPR-GA70 000000000 - CO000C
Q2A-00000-000

(Where [ can be a letter from “A” to “Z" or a number from “0” to *8" )

Directive of the European Parliament and Council
Europa-Parlamentets og Radets direktiv / EU-direktiv / Euroopan paramentin ja neuvoston direktiivi
Eiropas Parlamenta un Padomes Direktva / Euroopa Parlamendi ja ndukagu direktiiv

Low Voltage Directive (LVD) : 2014/35/EU
Lavspaendingsdirektivet / Lagspanningsdirektivet / Pienjannitedirektiivi
Zemsprieguma direktiva / Madalpingedirektiiv

Electromagnetic Compatibility Directive (EMC) : 2014/30/EV
EMC-direktivet / EMC-direktivet / EMC-direktiivi
EMS direktiva / Elektromagnetilise Ghilduvuse direktiiv

Machine Directive (MD) : 2006/42/EC
Maskindirektivet / Maskindirektivet / Konedirektiivi
Masginu direktiva / Masinadirektiiv

Restriction of the use of certain hazardous substances (RoHS) : 2011/65/EU
Om begreensning af anvendelsen af visse farlige stoffer i elektrisk og elektronisk udstyr.

Om begrénsning av anvandning av vissa farliga &mnen i elektrisk och elektronisk utrustning.

Tiettyjen vaarallisten aineiden kéytén rajoittamisesta séhké- ja elektroniikkalaitteissa.

Par dazu bistamu vielu izmanteSanas ierobeZo3anu elektriskas un elektroniskas iekartas.

Dél tam tikry pavojingy medZiagy naudojimo elektros ir elektroninéje jrangoje apribojimo.

Applied harmonized Standards:

EN 62061:2005/A2:2015 (SILCL3) EN 50581:2012

EN ISO 13849-1:2015 (Cat.3, PL d) EN 61000-6-2:2005

EN 61800-5-2:2007 (SIL3) EN 61000-6-4:2007/A1:2011
EN 61800-5-1:2007 EN 61800-3:2004/A1:2012

Place / Date

By, dato/ Ort och datum / Paikka, pvm / Vieta, datums / Koht, kuupéev

YASKAWA Europe GmbH

Hauptstrale 185

65760 Eschborn Senior Manager
European Technology Center

Drives Motion & Controls Division

June 25" 2018 /- V:

Gunther Krei
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5.2 European Standards

EU Declaration of Conformity YASKAWA

Translation — Polish | Lithuanian | Czech | Slovak | Hungarian

Deklaracja zgodnosci WE | EB atitikties deklaracija
ES Prohlaseni o shodé | Vyhlasenie o zhode ES
EK megfeleléségi nyilatkozat

YASKAWA Europe GmbH
Hauptstrale 185
65760 Eschborn

declares under sole responsibility conformity of the following products

oéwiadcza z wylgczng odpowiedzialnoscia, ze nizej wymienione wyroby sg zgodne z odpowiednimi przepisami unijnymi

prisiimdama atsakomybe patvirtina toliau nurodyty gaminiu atitiktj

Prohladuje na svou vyhradni odpov&dnost shodu nize uvedenych vyrobkd

potvrdzuje vyluéni zodpovednost za zhodu pre nasledujuoe vyrobky

sajat kizardlagos feleldsségére kijelenti, hogy a kd G felelnek az alébbiakk fogalmazott kévetelményeknek

Model: CIPR-GA70 00000000 O- 000000
Q2A-00000-000

(Where O can be a letter from “A” to “Z” or a number from *0"to *9" )

Directive of the European Parliament and Council

Dyrektywa Parlamentu Europejskiego i Rady / Europos Parlamento ir Tarybos direktyva
Smémice Evropského parlamentu a Rady / Smemice Eurdpskeho parlamentu a Rady
Az Eurdpai Parlament és az Eurdpai Tanécs iranyelve

Low Voltage Directive (LVD) : 2014/35/EU
Dyrektywa dot. niskich napie¢ / Zemos jtampos direktyva

Smémice o zafizenich nizkého napé&ti / Smemica o nizkom napati

Kisfesziiltségrdl szold irdnyelv

Electromagnetic Compatibility Directive (EMC) : 2014/30/EV
Dyreklywa EMC / EMS direktyva / Smé&mice o elektromagnetické kompalibilité
Smemica EMC / Elektromagneses Gsszeférhetoségrél szal6 iranyelv

Machine Directive (MD) : 2006/42/EC
Dyrektywa w sprawie maszyn / Direktyva dél masiny
Smémice o strojnich zafizenich / Smemica o strojovych zariadeniach / Gépekrdl sz616 iranyelv

Restriction of the use of certain hazardous substances (RoHS) : 2011/65/EU

W sprawie ograniczenia stosowania niektérych niebezpiecznych substancji w sprzecie elektrycznym i elektranicznym.
Dél tam tikry pavojingy medZiagy naudojimo elektros ir elektroninéje jrangoje apribojimo.

O omezeni pouZivéni nékterych nebezpeénych latek v elektrickych a elektronickych zafizenich,

O obmedzeni pouZivania uritych nebezpe&nych latok v elektrickych a elektronickych zariadeniach.

Egyes veszélyes anyagok elektromos és elektronikus berendezésekben vald alkalmazésanak korlatozasardl,

Applied harmonized Standards:

EN 62061:2005/A2:2015 (SILCL3) EN 50581:2012
EN ISO 13849-1:2015 (Cat.3, PL d) EN 61000-6-2:2005
EN 61800-5-2:2007 (SIL3) EN 61000-6-4:2007/A1:2011
EN 61800-5-1:2007 EN 61800-3:2004/A1:2012
Place / Date
Miejscowosc¢, data / Vieta, data / Misto, datum / Miesto, d&tum / Hely, d&tum
YASKAWA Europe GmbH
Hauptstrale 185
65760 Eschborn Senior Manager
/ European Technology Center
; f Drives Motion & Controls Division
June 25" 2018 1./ / M “/ 7 L
/. B Be—
Gunther Krei
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5.2 European Standards

EU Declaration of Conformity YASKAWA

Translation — Dutch | Irish | Greek | Bulgarian | Romanian

EG-conformiteitsverklaring | Dearbhti Comhréireachta AE
AnAwon Zuppépowong EK | EO-Jeknapauus 3a cboTBeTCTBUE
Declaratie de conformitate CE

YASKAWA Europe GmbH
Hauptstrale 185
65760 Eschborn

declares under sole responsibility conformity of the following products
verklaart onder eigen verantwoordelijkheid de conformiteit van de volgende producten

a dhearbhaionn faoi fhreagracht aonair comhréireacht na dtairgi seo a leanas

emBePaiidvel, pe arokAEIOTIKN Tou £uBOWN, TN SUPPGPPWOT TWV AKGAOUBWY TTPOIGVTWY
Aeknapupa Ha coGcTBEHa OTFOBOPHOCT CbOTBETCTBUETO Ha CIEAHMUsS NPOAYKT

declara pe raspunderea sa exclusiva conformitatea urmétoarelor produse

Model: CIPR-GA70 C U CO0 0 0O 00O - 000030
Q2A-00000-000

(Where (1 can be a letter from “A” to “2” or a number from “0” to “9” )

Directive of the European Parliament and Council

Richtlijn van het Europese Parlement en de Europese Raad

Treoir 6 Pharlaimint na hEorpa agus 6n gComhairle / Odnyia Tou Eupwraikod KoivoBouhiou kal Tou ZupBouliou
Avpexrusa Ha Esponeiickus napnamenT n CrbeTa / Directiva Parfamentului European si a Consiliului

Low Voltage Directive (LVD) : 2014/35/EU
Laagspanningsrichtlijn / Treoir maidir le hisealvoltas

Odnyia yia Tn XapnAr Téon / IvpektyeaTa 3a HUCKO HanpexeHwe

Directive voitaj scazut

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
EMC-richtlijn / Treoir maidir le Comhoiritinacht Leictreamaighnéadach

Odnyia nAekTpopayvnTikiic ouppartétniag (EMC) / [vpekTuBa 3a eNeKTpOMarHuTHa ChBMECTMMOCT
Directive CEM

Machine Directive (MD) : 2006/42/EC
Machinerichtlijn / Treoir maidir le hinnill (MD)
Odnyia yia Ta pnxaviuara / upektusa Mawmnn (M) / Directive masinarie

A Restriction of the use of certain hazardous substances (RoHS)  :2011/65/EU

Betreffende beperking van het gebruik van bepaalde gevaarlijke stoffen in elektrische en elektronische apparatuur.

Yia TOV TEpIopIopG TNG XPONG OPITUEVILY ETIIKIVEUVIIY OUCIIY OE NAEKTPIKG Kl NAEKTPOVIKG EE0TTAIONS.

OTHOCHO OTPaHU4EHMEeTO 3a ynoTpebaTta Ha onpeaeneHu onacHU BellecTsa B eNeKTPUMEcKOTO W eNEKTPOHHOTO 0BopyaBaHe.
Privind restriciiile de utilizare a anumitor substante periculoase in echipamentele electrice si electronice.

Applied harmonized Standards:

EN 62061:2005/A2:2015 (SILCL3) EN 50581:2012

EN 1SO 13849-1:2015 (Cat.3, PL d) EN 61000-6-2:2005

EN 61800-5-2:2007 (SIL3) EN 61000-6-4:2007/A1:2011
EN 61800-5-1:2007 EN 61800-3:2004/A1:2012

Place / Date
Plaats, Datum / Ait, Déta / T6mog, nuepopnvia / Mscro, flata / Locul, data

YASKAWA Europe GmbH
Hauptstrae 185
65760 Eschborn Senior Manager
/ / European Technology Center

- 1/ A O Drives Motion & Controls Division
Ll Jr 1/
- (&

June 25" | 2018

Gunther Krei
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5.2 European Standards

EU Declaration of Conformity YASKAWA

Translation - Croatian | Slovene | Maitese

EZ Izjava o sukladnosti | Deklaracija o skladnosti ES
Dikjarazzjoni tal-KE dwar il-Konformita

YASKAWA Europe GmbH
Hauptstrale 185
65760 Eschborn

declares under sole responsibility conformity of the following products
pod iskljuZivom edgovorno&cu izjavijuje sukladnost sljedecih proizvoda

na lastno cdgovomost potrjuje skladnost naslednjih izdelkov

tiddikjara taht ir-responsabbiltd unika taghha I-konformita tal-prodofti li gejjin

Model: CIPR-GA70 00 000 0 000 - 000000
Q2A-00000-000

(Where O can be a letter from “A” {o “Z" or a number from “0" o *9" )

Directive of the European Parliament and Council

Direktiva Europskog parlamenta i Vijeca / Direkliva Evropskega parlamenta in Sveta
Eiropas Parlamenta un Padomes Direkfiva / Euroopa Parlamendi ja nSukogu direktiiv
Direttiva tal-Parlament Ewropew u tal-Kunsill

Low Voltage Directive (LVD) : 2014/35/EU
Direktiva o niskom naponu / Nizkonapetostna direktiva
Direttiva dwar il-Voltagg Baxx

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
Direktiva o elektromagnetskoj kompatibilnosti (EMC) / EMC direktiva
Direttiva dwar I-EMC

Machine Directive (MD) : 2006/42/EC
Direktiva o strojevima / Direktiva o strojih
Direttiva dwar il-Makkinarju (MD)

Restriction of the use of certain hazardous substances (RoHS) : 2011/65/EU
O ograni€enju uporabe odredenih opasnih tvari u elektriéngj i elektronitkoj opremi,

O omejevanju uporabe nekaterih nevarnih snovi v elektrini in elektronski opremi.

Dwar ir-restrizzjoni tal-uzu ta’ ¢erti sustanzi perikoluzi fit-taghmir elettriku u elettroniku.

Applied harmonized Standards:

EN 62061:2005/A2:2015 (SILCL3) EN 50581:2012
EN ISO 13849-1:2015 (Cat.3, PL d) EN 61000-6-2:2005
EN 61800-5-2:2007 (SIL3) EN 61000-6-4:2007/A1:2011
EN 61800-5-1:2007 EN 61800-3:2004/A1:2012
Place / Date
Mijesto, datum / Kraj, datum / Post, Data
YASKAWA Europe GmbH
Hauptstralte 185
65760 Eschborn Senior Manager
/ Fa oo European Technology Center
T/ // i Drives Motion & Controls Division
June 25" , 2018 1l AR A,
: Gunther Krei
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5.2 European Standards

4 CE Low Voltage Directive Compliance

This product is tested according to IEC/EN 61800-5-1:2007 and complies with the CE Low Voltage Directive.
The following conditions must be satisfied for machines and devices incorporating this product to comply with
the CE Low Voltage Directive.

B Area of Use

Install this product in a location with overvoltage category Il and pollution degree 2 or less. These standards are
defined by IEC/EN 60664.

B Guarding against Debris

When installing IP20 enclosure drives, use an enclosure that does not let unwanted material enter the drive from
above or below.

B Wiring Diagram
Example of a drive that is wired to comply with the CE Low Voltage Directive.
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5.2 European Standards

*1

*2
*3

*4

WARNING! Electrical Shock Hazard. Only connect peripheral options, for example a DC reactor or braking resistor, to terminals

Main T / ! *p
Fuse | ! R
Three-phase R—SWItCh — foRILT #2 - B B2 urm1 °E I . ] - v
power supply g — — Lo SIL2 M VIT2 o - - V oYW
2000400V __ = ] ! WT3d— 1 LW
50160 He | Drive R
H ‘/17777777\/1 -
@ i Shielded j
U Ground Cable
| Control Circuit :
E Option card 1
! connector i
Forward Run / Stop (% | |DI1 & DIP Switch S4 !
T H
Reverse Run / Stop ! | ilmz o % fr\]lguﬁ?nsaeli)[%ﬁTC i
1 [ O 1
External fault L :ID|3 T DIP Switch S1-3 |1
| ! :I Al BPTC// AI3 Volt/Curr. Sel [V]| *3
Fault reset 111 |DI4 |
T :H DIP Switch S1-2 !
) . i vV D |
Multfunction | |utispeed step 1 {ois = _ Al2 VoliCurr. Sel )|
> [ DIP Switch S1-1 '
[default setting] Multi-speed step 2 | | :IDIB & AI1 Volt/Curr. Sel [V]|!
[ |
Jog speed o :IDI7 & V [ ‘Offlj On ‘ i
T [ |
External Baseblock 3 ! ilma &@ _I?eII:mSv'gtecsh 8%/Off ;EE;V i
[ . . | | '
! |1 | \
I Y [OFF] Ak
24 Vdc power supply { o Analog monitor 1
gzt{)/lzjitc max. 150 mA ‘ = volt/Curr. . :
, . | +24 Vdc Selectlon v HE Fault relay output
A (e — 1IN0l 560 Vac, ma. 1 A
i W:"“C: 30 Vd A
. % _Shield ground _t?r_"]'l‘?'_' uloeMl [0 5°'V"(}ax'10 A
Pulse train input — Pulse Train Input (max. 32 kHz) EE i (min. c, 10 mA)
i ! : +10\Power supply 10.5 Vdc, max. 20 mA E: NO i Multi-function relay output [During Run]
0-10Vde L1 tIA11 Analog Input 1 [Frequency Reference] n ! 1250 Vac, max. 1 A
2 kgﬁ L -10 - +10 Vdc (20 kQ)/0 - 10 Vdc (20 kQ) l:@i 30 Vdc, max. 1A
- Lo 0 - 20mA (250 Q)/4 - 20 mA (250 Q) " 1 (min. 5Vdc, 10 mA)
Frequency 4-20 mA ! 3 ! _ ii : ) )
reference A2 Analog Input 2 [Frequency Reference Bias]ii  gyo|! y Multi-function relay output [Zero Speed]
14| =10 +10'Vde (20 k)0~ 10 Ve (20 ka) gyt }250 Vao, max. 1A
11l 0-20mA (250 Q)/4 - 20 mA (250 Q) 1 3CMI! 30 vdo, max. 1A
0-10Vvd P i 1 (min. 5 Vdc, 10 mA)
CHF—H-—44A3 Analog Input 3/PTC Input i :
P [?gx.jqegvinc(yzaelzgt;}gce% Ve (20 k) " ﬂ\lg E }Multi-function relay output
tho -10 - c - c "
1] 0-20mA (250 Q)74 - 20 mA (250 ©) A [Zz%e\‘j:cAgn:zi 11] A
| ) 3 .
3 b " i 30 Vdc, max. 1A
L1 1AV OV " ! (min. 5 Vdc, 10 mA)
AR Ty L -___________:
24 Vdc control power . i -10V Power supply, -10.5 Vdc, max. 20 mA r& PO i Multi-function pulse train output
£ H a0Vt [Output frequency]
24 Vdc 700 mA ' E24VExternal Power Input 24 VVdc b i 0-32kHz (2 kQ)
| v |
1RCARR+ @ - e e e e - 1
MEMOBUS/Modbus /A 3 '; | Termination resistor | Ry ! R
RS-485 v — (120 Q, 172 W) AR AL L (. ’T’ '\QL;‘ Multi-function analog output 1
max. 115.2 kbps — ‘% DIP Switch S2 ! b ! ”lf‘*’ ' [Output frequency]
Safety Switch H ! v ! ! ! ! ;1102-0+r1’](,)5\\/d0/0 -10 vVdc
I I -
S2 Safe Disable | 3 3 | 3 L
. 'UE"Jt,S,,,,,,E Lo \AOZ :’”H IJ:—FL # Multi-function analog output 2
st I i }AOV RPN @J [Output current]
P LU o= Jomper LoV | ;1102-0+1(')AVdc/0- 10 Vdc
Fee?ba{:kﬂloop ! B -eim
resta |
Open permission) s
Safety G | < shielded line
1

mm

|
controller !
|
|
|
|
|

DM (Safety
lectronic Device Monitor)

! Connect to P twisted-pair shielded line
Multi-function O control circuit terminal
}relay output © main circuit terminal

Figure 5.2 Wiring Diagram for CE Low Voltage Directive Compliance
Connect peripheral options to terminals -, +1, +2, B1, and B2.

WARNING! Electrical Shock Hazard. Use terminals -, +1, +2, B1, and B2 to connect options to the drive. Do not connect
an AC power supply lines to these terminals. Failure to obey can cause death or serious injury.

For circuit protection, the main circuit is separated from the surface case that can touch the main circuit.
The control circuit is a Safety Extra-Low Voltage circuit. Separate this circuit from other circuits with reinforced insulation. Make
sure that the Safety Extra-Low Voltage circuit is connected as specified.

Reinforced insulation separates the output terminals from other circuits. Users can also connect circuits that are not Safety Extra-Low

Voltage circuits if the drive output is 250 Vac 1 A max. or 30 Vdc 1 A maximum.

Wire Gauges and Tightening Torques

+1, +2, +3, -, B1, and B2. Failure to obey can cause death or serious injury.
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5.2 European Standards

Refer to Wire Gauges and Tightening Torques on page 77for general conditions
Select the correct wires for main circuit wiring.
Three-Phase 200 V Class

Applicable Gauge Wire Terminal Screw
Recommended A . .
. 1P20 Applicable Stripping Tightening Torque
Model Terminal Gauge ( Gaugz 1 Length *2 ) Nm (inib)
mm2 Size Shape
mm?2 mm
25-1 1.5-1.
R/LI, S/L2, T/L3 2.5 5-10 10 M4 Slotted (-) -17
(2.5-10) (135-15)
25-10 15-17
U/T1, V/T2, W/T3 25 10 M4 Slotted (-)
(2.5-10) (135-15)
25-16 23-25
2004 ) 25 18 M5 Slotted (-) .
(2.5-16) (19.8 -22) *3
25-4 15-1.7
BI, B2 25 10 M4 Slotted (-)
(2.5-4) (135-15)
25-10 12-15
@ 2.5% - M4 Phillips/slotted combo
) (10.6 - 13.3)
25-10 15-1.7
R/L1, S/L2, T/L3 25 10 M4 Slotted (-)
(2.5-10) (13.5- 15)
2.5-10 15-1.7
U/T1, V/T2, W/T3 25 10 M4 Slotted (-)
(2.5-10) (13.5- 15)
25-16 23-25
2006 ) 25 18 M5 Slotted (-) .
(2.5-16) (19.8-22) *3
25-4 1.5-1.7
BI, B2 25 10 M4 Slotted (-)
25-4) (13.5- 15)
25-1 12-1.
@ 2.5 %4 5-10 - M4 Phillips/slotted combo 5
©) (10.6 - 13.3)
25-1 1.5-1.
R/LI1, S/L2, T/L3 25 >-10 10 M4 Slotted (-) 5-17
(2.5-10) (13.5- 15)
2.5-10 15-17
U/T1, V/T2, W/T3 25 10 M4 Slotted (-
2.5 -10) otted (- (135 - 15)
25-16 23-25
2010 -+, 42 25 18 M5 Slotted (-
2.5-16) otted (- (19.8-22) *3
BI, B2 25 25-4 10 M4 Slotted (-) 15-1.7
B . ottea (-
2.5-4) (135-15)
25-10 12-15
@ 2.5 - M4 Phillips/slotted combo
) (10.6 - 13.3)
25-10 15-1.7
R/LI, S/L2, T/L3 25 10 M4 Slotted (-)
(2.5-10) (135-15)
25-10 15-1.7
U/T1, V/T2, W/T3 25 10 M4 Slotted (-)
(2.5-10) (135-15)
25-16 23-25
2012 ) 25 18 M5 Slotted (-) .
2.5-16) (19.8 -22) *3
25-4 15-1.7
BI, B2 25 10 M4 Slotted (-)
25-4) (13.5- 15)
2.5-10 12-15
@) 25 - M4 Phillips/slotted combo
©) (10.6 - 13.3)
2.5-10 1.5-1.7
R/L1, S/L2, T/L3 25 10 M4 Slotted (-)
(2.5-10) (13.5- 15)
2.5-10 1.5-1.7
U/T1, V/T2, W/T3 25 10 M4 Slotted (-
2.5 -10) otted (- (135 - 15)
25-16 23-25
2018 L+, 42 4 18 M5 Slotted (-
2.5-16) otted (- (19.8-22) *3
BI, B2 2.5 25-4 10 M4 Slotted (-) 15-17
’ : (2.5-4) otec = (135 - 15)
2.5-10 12-15
@ 254 o - M4 Phillips/slotted combo (106-13.3)
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5.2 European Standards

Applicable Gauge Wire Terminal Screw
Recommended e . .
Model Terminal Gauge (IPz(g Appli*clable E;ﬂgﬂ:"*% Tlghtenm.g Torque
mm2 auge */) Size Shape N'm (in-lb)
mm2 mm
2.5-10 1.5-1.7
R/LI, S/L2, T/L3 6 10 M4 Slotted (-
(2.5-10) otted (- (13.5 - 15)
2.5-10 1.5-1.7
U/TI, V/T2, W/T3 25 10 M4 Slotted (-
(2.5-10) otted (-) (13.5-15)
2021 1,42 6 25-16 18 M5 Slotted (-) 23-2:5
(2.5-16) (19.8 -22) *3
25-4 1.5-1.7
Bl, B2 25 10 M4 Slotted (-)
(25-4) (13.5-15)
4-10 12-15
@ 6 *4 - M4 Phillips/slotted combo
) (10.6- 13.3)
2.5-10 1.5-1.7
R/L1, S/L2, T/L3 10 10 M4 Slotted (-)
(2.5-10) (13.5- 15)
2.5-10 1.5-1.7
U/T1, V/T2, W/T3 6 10 M4 Slotted (-)
(2.5 - 10) (13.5- 15)
25-16 23-25
2030 41,42 10 18 M5 Slotted (-) .
(2.5-16) (19.8 -22) *3
25-4 15-17
Bl, B2 25 10 M4 Slotted (-)
(2.5-4) (13.5- 15)
6-10 20-25
@ 10 - M5 Phillips/slotted combo
©) (17.7-22.1)
2.5-10 15-17
R/LI, S/L2, T/L3 10 10 M4 Slotted (-
(2.5-10) otted (-) (13.5-15)
25-1 1.5-1.
U/T1, V/T2, W/T3 10 5-10 10 M4 Slotted (-) 5o 17
2.5-10) (13.5-15)
25-1 23-2.
2042 L+, 42 16 5-16 18 M5 Slotted (-) 3-25
(2.5-16) (19.8-22) *3
BI, B2 4 25-4 10 M4 Slotted (-) 1.5-17
g otted (-
(25-4) (13.5-15)
6-10 20-25
@ 10 - M5 Phillips/slotted combo
) (17.7-22.1)
25-25 23-25
R/L1, S/L2, T/L3 25 18 M5 Slotted (-
s (10 -25) otted (-) (19.8-22) *3
25-16 23-25
U/T1, V/IT2, W/T3 16 18 M5 Slotted (-) .
(6-16) (19.8 -22) *3
2.5-35 Hex socket cap 5-55
2056 41,42 35 20 M6
(10 - 35) (WAF: 5 mm) (45 - 49)
2.5-10 1.5-1.7
Bl, B2 10 10 M4 Slotted (-)
(2.5 - 10) (13.5- 15)
10-16 o 54-6.0
@ 16 - M6 Phillips/slotted combo
©) (47.8 - 53.1)
25- H ket -5.
R/LI, S/L2, T/L3 35 5-35 20 M6 cx socket cap 5-535
(25-35) (WAF: 5 mm) (45 - 49)
25-1 H ket -5.
U/TL, V/T2, W/T3 16 5-16 20 M6 cx socket cap 5-5:3
(16) (WAF: 5 mm) (45 - 49)
25- H k -5.
2070 L2 50 5-50 20 M6 ex socket cap 5-55
(35 - 50) (WAF: 5 mm) (45 - 49)
2.5-10 15-17
B, B2 10 10 M4 Slotted (-
(2.5-10) otted (-) (13.5-15)
16 -25 54-6.0
@ 16 o - M6 Phillips/slotted combo 478 -53.1)
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5.2 European Standards

Applicable Gauge Wire Terminal Screw
Recommended Al . .
Model Terminal Gauge (P20 Appli*c}able Empmn’% Tightening Torque
en h
mm? Gauge *I) g Size Shape N-m (in-1b)
mm?2 mm
2.5-35 Hex socket cap 5-55
R/L1, S/L2, T/L3 35 20 Mo
(25 - 35) (WAF: 5 mm) (45 - 49)
U/TL. V/T2. W/T3 25 2.5-25 20 M6 Hex socket cap 5-55
’ ’ (16 - 25) (WAF: 5 mm) (45 - 49)
2.5-50 Hex socket cap 5-55
2082 -+, 42 50 20 M6
(35 - 50) (WAF: 5 mm) (45 - 49)
25-16 1.5-1.7
B1, B2 16 10 M4 Slotted (-)
(2.5-16) (13.5-15)
16 - 25 54-6.0
@ 16 - M6 Phillips/slotted combo
) (47.8-53.1)
16 - 35 Hex socket cap 8-9
R/L1, S/L2, T/L3 35 27 M6
(25 - 35) (WAF: 5 mm) (71 - 80)
16 - 35 Hex socket cap 8-9
U/T1, V/T2, W/T3 35 27 M6
(25 - 35) (WAF: 5 mm) (71 - 80)
25- -
2110 L 50 5-50 27 MS Hex socket cap 10-12
(25 -50) (WAF: 6 mm) (89-107)
6-25 3-35
Bl,B2 25 21 M6 Minus (-)
(6-25) (27-31)
16 - 25 54-6.0
@) 16 - M6 Hex bolt (+)
) (47.8-53.1)
16 - H -
RILI, S/L2, T/L3 50 6-50 27 M6 ex socket cap 8-9
(50) (WAF: 5 mm) (71 - 80)
16 - H -
UIT1, VIT2, W/T3 50 6-50 27 M6 ex socket cap 8-9
(50) (WAF: 5 mm) (71 - 80)
25-70 Hex socket cap 10-12
2138 -+l 70 27 M8
(50 - 70) (WAF: 6 mm) (89 - 107)
B1, B2 35 6-35 21 M6 Minus (-) 3-33
s inus (-
(6-35) (27-31)
@) 25 25 M6 Hex bolt (+) 54-6.0
) (47.8-53.1)
50-95 Hex socket cap 12-14
R/L1, S/L2, T/L3 70 37 M10
(95) (WAF: 8 mm) (107 - 124)
50-95 Hex socket cap 12-14
U/T1, V/T2, W/T3 70 37 M10
(95) (WAF: 8 mm) (107 - 124)
2169 L4 %5 %6 35 16 - 50 28 M6 Hex socket cap 8-9
(50) (WAF: 5 mm) (71 - 80)
® 25-170 Hex socket cap 8-9
+3 *6 50 28 M8
(50 - 70) (WAF: 6 mm) (71 - 80)
25-50 9.0-11
@) 35 - M8 Hex bolt (slotted)
) (79.7-97.4)
- H ket 12-14
R/LI, S/L2, T/L3 95 30-95 37 M10 cx socket cap
95) (WAF: 8 mm) (107 - 124)
- H ket 12-14
UIT1, V/T2, W/T3 95 50-95 37 MI0 ex socket cap
95) (WAF: 8 mm) (107 - 124)
16 - H ki -
211 oo ], H1 %5 %6 50 6-50 28 M6 ex socket cap 8-9
(50) (WAF: 5 mm) (71 - 80)
25 - H Kk R
13 %6 70 5-70 28 M8 ex socket cap 8-9
(50 - 70) (WAF: 6 mm) (71 - 80)
25-50 9.0-11
50 - M8 Hex bolt (slotted
© 6] ox bolt (slotted) (79.7 -97.4)
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5.2 European Standards

Applicable Gauge Wire Terminal Screw
Recommended e . .
i Strippin Tightening Torque
Model Terminal Gauge (IPZé)aﬁsz!kcﬁble Ler:gﬁ: 9 e LA
mm?2 g Size Shape N-m (in-Ib)
mm?2 mm
R/L1, S/L2, T/L3 50 x 2P 25-952P MI10 Hex self-locki t 20
> s - X - mgn
(70 - 95 x 2P) ex sefi-locking nu a77)
U/TI, V/T2, WIT3 50 x 2P 25-952P MI0 Hex self-locking nut 20
- X - mgn
B 3 (70 295 x ZP) €X S¢. 0oC g nut (177)
35-120 x 2P . 20
2257 -, +1 70 x 2P - MI10 Hex self-locking nut
(120 x 2P) (177)
25-70 x 2P . 20
+3 35 x 2P - MI10 Hex self-locking nut
(70 x 2P) 177)
95-240 18-23
@ 95 - M10 Hex bolt (slotted)
©) (159 - 204)
25-95x 2P . 20
R/L1, S/L2, T/L3 70 x 2P - M10 Hex self-locking nut
(70 - 95 x 2P) (177)
25-95x2Pp X 20
U/T1, V/IT2, W/T3 70 x 2P - M10 Hex self-locking nut
(70 - 95 x 2P) (177)
35-120 x2P . 20
2313 -+l 95 x 2P - M10 Hex self-locking nut
(120 x 2P) (177)
25- 2P 2
+3 50 x 2P 5-70% - M10 Hex self-locking nut 0
(70 x 2P) (177)
95 -240 18-23
@ 95 - M10 Hex bolt (slotted)
) (159 - 204)
-150 x 2P
R/L1, S/L2, T/L3 120 x 2P 70- 150 - M12 Hex self-locking nut 33
(150 x 2P) (310)
70 - 150 x 2P 35
U/T1, V/T2, W/T3 120 x 2P - MI12 H 1f-locki t
X (150 % ZP) €X §e. OCKINg nu (310)
2360 +1 120 x 2P 93 - 185 2P MI2 Hex self-locking nut 33
- - €X sell-locking nul
(185 x 2P) ¢ (310)
3 70 x 2P 20-95x2P MI2 Hex self-locking nut 3
- €X sell-locking nuf
©) (310)
120 - 240 32-40
@ 120 . MI2 Hex bolt (slotted)
) (283 - 354)
70 - 150 x 2P 35
R/L1, S/L2, T/L3 120 x 2P - - MI12 Hex self-locking nut
(150 x 2P) (310)
70 - 150 x 2P . 35
U/T1, V/T2, W/T3 120 x 2P - MI12 Hex self-locking nut
(150 x 2P) (310)
95 - 185 x 2P . 35
2415 -+l 120 x 2P - MI12 Hex self-locking nut
(185 x 2P) (310)
50-95x 2P X 35
+3 70 x 2P - Mi2 Hex self-locking nut
©) (310)
120 - 240 32-40
@ 120 - MI12 Hex bolt (slotted)
) (283 - 354)
*1  For IP20 protection, use wires that are in the range of applicable gauges.
*2  Remove insulation from the ends of wires to expose the length of wire shown.
*3  For wire gauges more than 30 mm?2, tighten to a tightening torque of 4.1 N'm to 4.5 N-m (36 in‘Ib to 40 in‘Ib).
*4  Install an RCM/RCD with this wire gauge to maintain compliance with IEC/EN 61800-5-1:2007.
*S  Terminals - and +1 have two screws. The Recommended Gauge is the wire gauge for one terminal.
*6 A junction terminal is necessary to connect a braking unit (CDBR-series) to terminals - and +3.
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5.2 European Standards

Three-Phase 400 V Class

Applicable Gauge Wire Terminal Screw
Recommended A . .
. 1P20 Applicable Stripping Tightening Torque
Model Terminals Gauge ( Gauzg 1 Length *2 ) N (Ib.n)
mm?2 Size Shape Bilih
mm?2 mm
25-10 1.5-1.7
R/LI, S/L2, T/L3 25 10 M4 Slotted (-
2.5 - 10) otted (- (13.5-15)
25-10 1.5-1.7
U/TI, V/T2, W/T3 25 10 M4 Slotted (-)
(2.5-10) (13.5-15)
25-16 23-25
4002 L2 25 18 M5 Slotted (-) .
(2.5-16) (19.8-22) *3
25-4 15-1.7
Bl,B2 25 10 M4 Slotted (-)
(25-4) (13.5-15)
25-10 12-15
@ 2.5% - M4 Phillips/slotted combo
) (10.6 - 13.3)
25-10 1.5-1.7
R/L1, S/L2, T/L3 25 10 M4 Slotted (-)
(2.5-10) (13.5-15)
25-10 15-1.7
U/TL, V/T2, W/T3 25 10 M4 Slotted (-)
(2.5-10) (13.5-15)
25-16 23-25
4004 ) 25 18 M5 Slotted (-) .
(2.5 - 16) (19.8 -22) *3
2.5-4 1.5-1.7
Bl1,B2 25 10 M4 Slotted (-)
(2.5-4) (13.5-15)
@ 2.5 %4 25-10 M4 Phillips/slotted combo 1.2-1.5
: o P (10.6 - 13.3)
25-10 15-1.7
R/LI, S/L2, T/L3 25 10 M4 Slotted (-
.5 -10) otted (- (135 - 15)
25-10 1.5-1.7
U/TIL, V/T2, W/T3 25 10 M4 Slotted (-
.5 -10) otted (- (13.5-15)
4005 1L 42 25 25-16 18 M5 Slotted (-) 23-25
(2.5 - 16) (19.8 -22) *3
B1, B2 25 25-4 10 M4 Slotted (-) 1.5-17
’ : (2.5-4) otec (13.5-15)
25-10 12-15
@ 2.5% - M4 Phillips/slotted combo
) (10.6 - 13.3)
25-10 1.5-1.7
R/LI, S/L2, T/L3 25 10 M4 Slotted (-)
(2.5-10) (13.5-15)
25-10 1.5-1.7
U/TL, V/T2, W/T3 25 10 M4 Slotted (-)
(2.5-10) (13.5-15)
25-16 23-25
4007 ) 25 18 M5 Slotted (-) .
(2.5-16) (19.8-22) *3
25-4 15-1.7
Bl1,B2 25 10 M4 Slotted (-)
(2.5-4) (13.5-15)
@ N 25-10 . 12-15
2.5 % - M4 Phillips/slotted combo
) (10.6 - 13.3)
25-10 15-1.7
R/L1, S/L2, T/L3 25 10 M4 Slotted (-)
(2.5 - 10) (13.5-15)
25-1 15-1.7
U/T1, V/T2, W/T3 25 5-10 10 M4 Slotted (-) >
(2.5 - 10) (13.5-15)
25-16 23-25
4009 ) 25 18 M5 Slotted (-) .
(2.5 - 16) (19.8 -22) *3
B1, B2 25 25-4 10 M4 Slotted (-) 1.3-17
’ : (2.5-4) otted (- (13.5-15)
2.5-10 12-15
@ 2.5 %4 i _ M4 Phillips/slotted combo (10.6-13.3)
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5.2 European Standards

Applicable Gauge Wire Terminal Screw
Recommended Al . .
. 1P20 Applicable Stripping Tightening Torque
Model Terminals Gauge ( Gaugz o Length *2 _ N (Ib.in)
mm?2 Size Shape Hilih
mm2 mm
2.5-10 1.5-1.7
R/L1, S/L2, T/L3 2.5 10 M4 Slotted (-
(2.5-10) otted (-) (13.5-15)
2.5-10 1.5-1.7
U/T1, V/T2, W/T3 2.5 10 M4 Slotted (-
(2.5-10) otted (-) (13.5-15)
4012 41,42 25 25-16 18 M5 Slotted (-) 23-23
(2.5-16) (19.8-22) *3
25-4 1.5-1.7
Bl, B2 2.5 10 M4 Slotted (-)
(2.5-4) (13.5-15)
2.5-10 1.2-1.5
@ 2.5 %4 - M4 Phillips/slotted combo
©) (10.6 - 13.3)
2.5-10 1.5-1.7
R/L1, S/L2, T/L3 2.5 10 M4 Slotted (-)
(2.5-10) (13.5-15)
2.5-10 1.5-1.7
U/T1, V/IT2, W/T3 2.5 10 M4 Slotted (-)
(2.5-10) (13.5-15)
25-16 23-25
4018 -+, 42 4 18 M5 Slotted (-) .
(2.5-16) (19.8-22) *3
25-4 1.5-1.7
Bl, B2 2.5 10 M4 Slotted (-)
(2.5-4) (13.5 - 15)
2.5-1 2.0-2.
@ 2.5 * 5-10 - M5 Phillips/slotted combo 0-25
) (17.7 - 22.1)
2.5-10 1.5-1.7
R/L1, S/L2, T/L3 6 10 M4 Slotted (-
(2.5-10) otted (-) (13.5-15)
25-1 1.5-1.
U/T1, V/IT2, W/T3 4 5-10 10 M4 Slotted (-) 5 !
(2.5-10) (13.5- 15)
25-1 2.3-2.
4023 -+, +2 6 5-16 18 M5 Slotted (-) 3 3
(2.5-16) (19.8-22) *3
B, B2 25 25-4 10 M4 Slotted (-) 13- 17
5 . ottea (-
(2.5-4) (13.5-15)
4-10 20-25
@ 6 *4 - M5 Phillips/slotted combo
e (17.7-22.1)
2.5-25 23-25
R/L1, S/L2, T/L3 10 18 M5 Slotted (-
s (10 -25) otted (-) (19.8-22) *3
2.5-16 23-25
U/T1, V/T2, W/T3 6 18 M5 Slotted (-) "
6-16) (19.8-22) *3
2.5-35 Hex socket cap 5-55
4031 -+, 12 10 20 M6
(10-35) (WAF: 5 mm) (45 - 49)
2.5-10 1.5-1.7
B1, B2 2.5 10 M4 Slotted (-)
(2.5-10) (13.5-15)
@ 6-16 o 54-6.0
10 - Mo Phillips/slotted combo
©) (47.8 - 53.1)
2.5-25 23-25
R/L1, S/L2, T/L3 10 18 M5 Slotted (-) %
(10 - 25) (19.8-22) *3
25-1 2.3-2.
U/T1, V/IT2, W/T3 6 5-16 18 M5 Slotted (-) 3 5 %
(6-16) (19.8-22) *3
2.5- H k -5.
4038 L2 16 5-35 20 M6 ex socket cap 5-55
(10 - 35) (WAF: 5 mm) (45 - 49)
2.5-10 1.5-1.7
BI1, B2 4 10 M4 Slotted (-
(2.5-10) otted (-) (13.5-15)
6-16 54-6.0
@ 10 o - M6 Phillips/slotted combo (478 -53.1)
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Applicable Gauge Wire Terminal Screw
R ded A ) .
Model Terminals ec%rg:?;en ° (1P20 Appli*c}able Empmn’% Tightening Torque
en q
mm? Gauge *I) g Size Shape N-m (lb.:in.)
mm?2 mm
R/L1, S/L2, T/L3 16 25-16 18 M5 Slotted (-) 23-25
(4-16) (19.8 -22) *3
U/T1, V/T2, W/T3 10 25-10 18 M5 Slotted (-) 23-25
(6-10) (19.8 -22) *3
25-25 23-25
4044 L+, 42 25 18 M5 Slotted (-
T (6-25) otted () (19.8-22) *3
25-6 1.5-1.7
BI1,B2 6 10 M4 Slotted (-
(2.5-6) otted () (135 - 15)
10-25 54-6.0
@ 16 - M6 Phillips/slotted combo
) (47.8-53.1)
25-16 23-25
R/L1, S/L2, T/L3 16 18 M5 Slotted (-) .
(4-16) (19.8-22) *3
25-16 23-25
U/T1, V/T2, W/T3 16 18 M5 Slotted (-) .
(6-16) (19.8 -22) *3
25-25 23-25
4060 -+ 25 18 M5 Slotted (-) .
(6-25) (19.8 -22) *3
25-10 15-17
Bl1,B2 10 10 M4 Slotted (-)
(2.5 - 10) (13.5-15)
10-25 54-6.0
@ 16 - M6 Phillips/slotted combo
) (47.8-53.1)
25-2 23-2.
R/L1, S/L2, T/L3 25 5-25 18 M5 Slotted (-) 3-25
(2.5-25) (19.8 -22) *3
25-2 23-2.
U/T1, V/T2, W/T3 25 3-25 18 M5 Slotted (-) 3023
(2.5-25) (19.8-22) *3
25-2 23-2.
4075 o+l 25 3-25 18 M5 Slotted (-) 3-23
(4-25) (19.8-22) *3
25-10 1.5-1.7
BI1,B2 10 10 M4 Slotted (-
2.5 -10) otted () (13.5-15)
D 16 16-25 M6 Hex bolt (+) 54-6.0
) (47.8-53.1)
25-25 23-25
R/L1, S/L2, T/L3 25 18 M5 Slotted (-) .
(10 - 25) (19.8-22) *3
25-25 23-25
U/TL, V/T2, W/T3 25 18 M5 Slotted (-) .
(10 - 25) (19.8-22) *3
2.5-35 Hex socket cap 5-55
4089 o+l 35 20 M6
(16 -35) (WAF: 5 mm) (45 - 49)
25-16 23-25
R otted (-
Bl1,B2 16 18 M5 Slotted (-) .
(4-16) (19.8 -22) *3
@ 16-25 54-6.0
16 - M6 Hex bolt (+)
) (47.8-53.1)
16 - H ket -
R/L1, /L2, T/L3 35 6-30 27 M6 cx socket cap 8-9
(50) (WAF: 5 mm) (71 - 80)
16 - H ket -
U/TL, V/T2, W/T3 35 6-30 27 M6 cx socket cap 8-9
(50) (WAF: 5 mm) (71 - 80)
25-70 H ket 10-12
4103 1 50 27 M8 €% socket cap
(50 - 70) (WAF: 6 mm) (89 - 107)
B1, B2 25 6-35 21 M6 Minus (-) 3-33
(6-35) (27-31)
16 - 25 54-6.0
16 - M6 Hex bolt (+
© o ex bolt () (47.8-53.1)
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Applicable Gauge Wire Terminal Screw
Recommended e . .
: IP20 Applicable Stripping Tightening Torque
Model Terminals Gauge ( Gaugz o Length *2 _ N (Ib.in)
mm?2 ) mm Size Shape SLg
mm
50-95 Hex socket cap 12-14
R/L1, S/L2, T/L3 50 37 M10
95) (WAF: 8 mm) (107 - 124)
UITL. VIT2. W/T3 50 50-95 37 MI10 Hex socket cap 12-14
’ ’ 95) (WAF: 8 mm) (107 - 124)
16 - 50 Hex socket cap 8-9
4140 P I 25 28 M6
(50) (WAF: 5 mm) (71 - 80)
BL.B2 *6 50 25-70 2% M8 Hex socket cap 8-9
’ (50 - 70) (WAF: 6 mm) (71 - 80)
25-50 9.0-11
@ 25 - M8 Hex bolt (slotted)
) (79.7-97.4)
50-95 Hex socket cap 12-14
R/L1, S/L2, T/L3 70 37 MI10
95) (WAF: 8 mm) (107 - 124)
50-95 Hex socket cap 12-14
U/T1, V/T2, W/T3 70 37 MI10
95) (WAF: 8 mm) (107 - 124)
4168 A4S 15 16 - 50 28 M6 Hex socket cap 8-9
(50) (WAF: 5 mm) (71 - 80)
BI. B2 *6 50 25-170 28 M8 Hex socket cap 8-9
(50 - 70) (WAF: 6 mm) (71 - 80)
25-50 9.0-11
@ 35 - M8 Hex bolt (slotted)
) (79.7 - 97.4)
25-95x 2P 20
R/L1, S/L2, T/L3 50 x 2P - MI10 H 1f-locki t
(70 - 95 x 2P) ex self-locking nu 177
25-95x 2P 20
U/T1, V/T2, W/T3 50 x 2P - MI10 Hex self-locking nut
(70 - 95 x 2P) (177)
35-120 x 2P . 20
4208 -, +1 70 x 2P (120 x 2P) - M10 Hex self-locking nut 177
25-70 x 2P . 20
+3 35 x 2P (70 % 2P) - MI10 Hex self-locking nut a7
@ 50 - 240 18-23
50 - M10 Hex bolt (slotted)
) (159 - 204)
25-95x 2P 20
R/L1, S/L2, T/L3 50 x 2P - MI10 Hex self-locking nut
(70 - 95 x 2P) (177)
25-95x 2P 20
U/T1, V/T2, W/T3 50 x 2P - MI10 Hex self-locking nut
(70 - 95 x 2P) (177)
35-120 x 2P . 20
4250 -+l 70 x 2P (120 x 2P) - MI10 Hex self-locking nut 177
25-70 x 2P . 20
+3 50 x 2P (70 % 2P) - MI10 Hex self-locking nut 177)
@ 70 - 240 18-23
70 - M10 Hex bolt (slotted)
) (159 - 204)
25-95x 2P 20
R/L1, S/L2, T/L3 70 x 2P - MI10 Hex self-locking nut
(70 - 95 x 2P) 177)
25-95x2P 20
U/T1, V/T2, W/T3 70 x 2P - M10 Hex self-locking nut
(70 - 95 x 2P) 177)
35-120 x 2P . 20
4296 -+l 95 x 2P - MI10 Hex self-locking nut
(120 x 2P) 177)
25-70 x 2P 20
+3 70 x 2P (70 x 2P) - M10 Hex self-locking nut a7
95 - 240 18-23
95 - M10 Hex bolt (slotted
S o ex bolt (slotted) (159 - 204)
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Applicable Gauge Wire Terminal Screw
Recommended : Al . .
Model Terminals Gauge (Ichg)aﬁszL‘c}?ble E;ﬂgﬁ:"’% Tightening '!'orque
mm?2 g Size Shape N'm (lb.‘ln.)
mm2 mm
R/L1, S/L2, T/L3 120 x 2P 70-150 > 2P - MI12 Hex self-locking nut 335
(150 x 2P) (310)
U/T1, V/T2, W/T3 120 x 2P 70-150 2P - M12 Hex self-locking nut 335
(150 x 2P) (310)
4371 -+ 120 x 2P 95 - 185 X 2P - Mi2 Hex self-locking nut 33
(185 x 2P) (310)
50 - 95 x 2P . 35
+3 70 x 2P - MI12 Hex self-locking nut
) (310)
@ 120 - 240 32-40
120 - MI12 Hex bolt (slotted)
) (283 -354)
70 - 150 x 2P 35
R/L1, S/L2, T/L3 120 x 2P - MI12 Hex self-locking nut
(150 x 2P) (310)
70 - 150 x 2P 35
U/T1, V/T2, W/T3 120 x 2P ) - M12 Hex self-locking nut
(150 x 2P) (310)
-1 2P
4389 -+l 120 x 2P 95-185x - Mi12 Hex self-locking nut 35
(185 x 2P) (310)
- 2P
13 95 x 2P 50-95% ; Mi2 Hex self-locking nut 35
() (310)
35-240 32 -40
@ 95 - Mi12 Hex bolt (slotted)
) (283 -354)
R/LI, S/L2, T/L3 70 - 150 x 4P . 35
120 x 4P - M12 Hex self-locking nut
R1/L11, S1/L21, T1/L31 (150 x 4P) (310)
70 - 150 x 4P 35
U/T1, V/T2, W/T3 95 x 4p - M12 H 1f-locki t
(120 - 150 x 4P) ex sefi-locking nu (310)
4453 -+l 95 x 4P 93 - 185 4P - MI2 Hex self-locking nut 3
(185 x 4P) (310)
3 70 x 4P 35-95%4p M12 Hex self-locking nut -
- ex self-locking nu
(95 x 4P) g (310)
@ 50- 150 32-40
150 - Mi12 Hex bolt (slotted)
) (283 -354)
R/L1, S/L2, T/L3 70 - 150 x 4P . 35
120 x 4P - MI12 Hex self-locking nut
RI1/L11, S1/L21, T1/L31 (150 x 4P) (310)
70 - 150 x 4P 35
U/T1, V/T2, W/T3 95 x 4P - MI12 Hex self-locking nut
(120 - 150 x 4P) (310)
95-185 x 4P 35
4568 -+l 95 x 4P ) - M12 Hex self-locking nut
(185 x 4P) (310)
35-95 x 4P . 35
+3 70 x 4P - MI12 Hex self-locking nut
(95 x 4P) (310)
@ 60 - 150 32-40
95 x 2P - M12 Hex bolt (slotted)
) (283 -354)
R/LI, S/L2, T/L3 70 - 150 x 4P . 35
120 x 4P - M12 Hex self-locking nut
R1/L11, S1/L21, T1/L31 (150 x 4P) (310)
70 - 150 x 4P 35
U/T1, V/T2, W/T3 95 x 4P - M12 Hex self-locking nut
(120 - 150 x 4P) (310)
- 185 x 4P
4675 4 95 x 4P 95 - 185 ; MI2 Hex self-locking nut 33
(185 x 4P) (310)
35-95x 4P . 35
+3 70 x 4P (95 x 4P) - MI12 Hex self-locking nut 310)
60 - 150 32-40
95 x 2P - Mi12 Hex bolt (slotted
® o ex bolt (slotted) (283 - 354)

*1  For IP20 protection, use wires that are in the range of applicable gauges.

*2  Remove insulation from the ends of wires to expose the length of wire shown.

*3  For wire gauges more than 30 mm?, tighten to a tightening torque of 4.1 N'm to 4.5 N-m (36 Ib.-in. to 40 Ib.‘in.).
*4  Install an RCM/RCD with this wire gauge to maintain compliance with IEC/EN 61800-5-1:2007.

*5  Terminals - and +1 have two screws. The Recommended Gauge is the wire gauge for one terminal.

*6 A junction terminal is necessary to connect a braking resistor unit (LKEB-series) to terminals B1 and B2.
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B Connect a Fuse to the Input Side (Primary Side)

The drive circuit protection must comply with IEC/EN 61800-5-1:2007 for protection against a short circuit in the
internal circuitry. The manufacturer recommends connecting semiconductor protection fuses on the input side for
branch circuit protection.

WARNING! Electrical Shock Hazard. Do not immediately energize the drive or operate peripheral devices after the drive blows
a fuse or trips an RCM/RCD. Wait for the time specified on the warning label at a minimum and make sure that all indicators are
OFF. Then check the wiring and peripheral device ratings to find the cause of the problem. Contact the manufacturer before
energizing the drive or peripheral devices if the cause is not known. Failure to obey can cause death or serious injury and

damage to the drive.

Table 5.2 Factory-Recommended Branch Circuit Protection (200 V Class)

Drive Model Semiconductor Protection Fuse Rated Current
Manufacturer: EATON/Bussmann
2004 FWH-45B
2006 FWH-45B
2010 FWH-45B
2012 FWH-50B
2018 FWH-80B
2021 FWH-80B
2030 FWH-125B
2042 FWH-150B
2056 FWH-200B
2070 FWH-225A
FWH-225A
2082 N
FWH-250A */
FWH-225A
2110
FWH-250A *I/
FWH-275A
2138
FWH-300A */
FWH-275A
2169
FWH-350A */
FWH-325A
2211
FWH-450A *1
2257 FWH-600A
2313 FWH-800A
2360 FWH-1000A
2415 FWH-1000A

*1  The manufacturer recommends a fuse with a large rated current for applications with repeated loads.

Table 5.3 Factory-Recommended Branch Circuit Protection (400 V Class)

Drive Model Semiconductor Protection Fuse Rated Current Drive Model Semiconductor Protection Fuse Rated Current
Manufacturer: EATON/Bussmann Manufacturer: EATON/Bussmann

4002 FWH-50B 4075 FWH-250A
4004 FWH-50B 4089 FWH-275A
4005 FWH-50B 4103 FWH-275A
4007 FWH-60B 4140 FWH-300A
4009 FWH-60B FWH-325A

4168

FWH-400A */

4012 FWH-60B

4208 FWH-500A
4018 FWH-80B

4250 FWH-600A
4023 FWH-90B

4296 FWH-700A
4031 FWH-150B

4371 FWH-800A
4038 FWH-200B

4389 FWH-1000A
4044 FWH-200B

4453 FWH-1200A
4060 FWH-225A
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Drive Model Semiconductor Protection Fuse Rated Current Drive Model Semiconductor Protection Fuse Rated Current
Manufacturer: EATON/Bussmann Manufacturer: EATON/Bussmann
4568 FWH-1200A FWH-1400A
4675
FWH-1600A */

*1 A fuse with a large rated current for applications with repeated loads is recommended.

B CE Standards Compliance for DC Power Supply Input

To comply with CE Standards, install a fuse for the DC power supply input.

Example for a DC power supply that has two drives connected in parallel.

DC power supply
(converter)

&)
S)

Figure 5.3 Wiring Example for DC Power Supply Input
WARNING! Do not ground the main circuit bus. Failure to obey can cause death or serious injury.
* Install a fuse for each drive when operating more than one drive. If one fuse blows, replace all fuses.
* Install the external filter (system) to comply with the EMC Directive.

Table 5.4 Recommended Fuse (Three-Phase 200 V Class)

Fuse
Drive Model Manufacturer: Bussmann
Model Quantity
2004 FWH-45B 2
2006 FWH-45B 2
2010 FWH-45B 2
2012 FWH-50B 2
2018 FWH-80B 2
2021 FWH-80B 2
2030 FWH-125B 2
2042 FWH-150B 2
2056 FWH-200B 2
2070 FWH-250A 2
FWH-250A
2082 2
FWH-300A */
FWH-250A
2110 2
FWH-275A *I
FWH-300A
2138 300 5
FWH-350A */
FWH-350A
2169 350 5
FWH-450A *1
FWH-450A
211 30 5
FWH-600A */
FWH-600A
2257 600 5
FWH-700A *I
2313 FWH-800A 5
FWH-1000A *I
2360 FWH-1000A 2
2415 FWH-1000A 2
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*1 A fuse with a large rated current for applications with repeated loads is recommended.

Table 5.5 Recommended Fuse (Three-Phase 400 V Class)

Fuse
Drive Model Manufacturer: Bussmann
Model Quantity
4002 FWH-50B 2
4004 FWH-50B 2
4005 FWH-50B 2
4007 FWH-60B 2
4009 FWH-60B 2
4012 FWH-60B 2
4018 FWH-80B 2
4023 FWH-90B 2
4031 FWH-150B 2
4038 FWH-200B 2
4044 FWH-200B 2
4060 FWH-225A 2
4075 FWH-250A 2
4089 FWH-275A 2
4103 FWH-275A 2
FWH-300A
4140 N 2
FWH-325A */
FWH-400A
4168 2
FWH-450A */
FWH-500A
4208 WH-500 )
FWH-600A */
FWH-600A
4250 WH-600 )
FWH-700A */
FWH-700A
4296 2
FWH-800A */
FWH-800A
4371 2
FWH-1000A *I
FWH-1000A
4389 2
FWH-1200A *I
FWH-1200A
4453 2
FWH-1400A */
FWH-1200A
4568 2
FWH-1600A */
4675 FWH-1600A 2

*1 A fuse with a large rated current for applications with repeated loads is recommended.

4 EMC Directive

Drives with built-in EMC filters (models 2xxxB, 2xxxC, 4xxxB, 4xxxC) were tested in accordance with European
standard IEC/EN 61800-3:2004/A1:2012, and comply with the EMC Directive.

Use drives with built-in EMC filters or install external EMC filters to the drive input side to comply with the
EMC Directive. Refer to Installing the External EMC Noise Filter on page 195 for the installation of the EMC
filter.

B Install a Drive to Conform to the EMC Directive

Install drives with this procedure to comply with the EMC Directive when the drive is a single unit or installed in
a larger device.

1. Install the drive on a grounded metal plate.
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2. Wire the drive and motor.
3. Ground the wire shielding on the drive side and motor side.

A - Drive D - Metal conduit
B - 10 m (32.8 ft.) maximum E - Grounding wire
C - Motor

Figure 5.4 Wiring the Drive and Motor

Note:
*Use a braided shield cable for the drive and motor wiring or put the wires through a metal conduit.

* The maximum wiring length between the drive and motor is 10 m (32.8 ft.). Keep the cable between the drive and motor as
short as possible.

*Keep the grounding wire as short as possible.
4. Use acable clamp to ground the motor cable to the metal plate.

Note:
Make sure that the protective ground wire complies with technical specifications and local safety standards.

A - Braided shield cable C - Cable clamp (conductive)
B - Metal plate

Figure 5.5 Ground the shield
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'm Bl B2 [U/T V/12 WT3l D

A - Grounding surface (Remove any F - Motor

paint or sealant.) G - Motor cable
B - Enclosure panel H - Cable clamp
C - Metal plate I- Grounding wire
D - Drive

E - Shielded wire

Figure 5.6 Install a Drive with a Built-in EMC Filter

5. Connect the DC reactor to decrease harmonic distortion. Refer to DC Reactor on page 198 to select a DC
reactor.

Note:
» To maintain compliance with IEC/EN 61000-3-2 on drive models 2004, 2006, 4002, and 4004, install a DC reactor.

Ground Wiring

WARNING! Electrical Shock Hazard. Do not remove covers or touch circuit boards while the drive is energized. Failure to obey
can cause death or serious injury.

WARNING! Electrical Shock Hazard. Ground the neutral point on the power supply to comply with the EMC Directive before
turning on the EMC filter or if there is high resistance grounding. If the EMC filter is switched ON without the neutral point being
grounded or if there is high resistance grounding, it can cause death or serious injury.

Enable the Internal EMC Filter
Move the screw or screws to turn ON and OFF (enable and disable) the EMC filter.

SIEPYEUOQ2A01C AC Drive Q2A Technical Manual 191

a Standards Compliance



5.2 European Standards

WARNING! Electrical Shock Hazard. Make sure that the power to the drive is OFF and the CHARGE LED light is OFF before
you move the EMC filter screw or screws. Failure to obey could cause death or serious injury.

WARNING! Electrical Shock Hazard. Do not remove covers or touch circuit boards while the drive is energized. Failure to obey
can cause death or serious injury.

WARNING! Electrical Shock Hazard. Ground the neutral point on the power supply to comply with the EMC Directive before
turning on the EMC filter or if there is high resistance grounding. If the EMC filter is switched ON without the neutral point being
grounded or if there is high resistance grounding, it can cause death or serious injury.

WARNING! Electrical Shock Hazard. Connect the ground cable correctly. Failure to obey can cause death or serious injury.

NOTICE: When disabling the internal EMC filter, move the screws from ON to OFF and then tighten to the specified torque.
Completely removing the screws or tightening the screws to an incorrect torque may cause drive failure.

NOTICE: Move the EMC switch screw or screws to the OFF position for networks that are not symmetrically grounded. Failure
to obey can cause damage to the drive.

Make sure that the symmetric grounding network is applied, and install the screw or screws in the ON position to
enable the built-in EMC filter in compliance with the EMC Directive. The EMC filter switch screw or screws are
installed in the OFF position by default.

L1

L3 L2

Figure 5.7 Symmetric Grounding

NOTICE: When operating the drive with a non-grounding network, high resistance grounding, asymmetric grounding network,
install the screw or screws in the OFF position to disable the built-in EMC filter. Failure to obey the instructions can damage the
drive.

Table 5.6 Asymmetric Grounding

Type of Grounding Diagram
L1
Grounded at the corner of the delta connection
L1
Grounded at the middle of the side ( )
L1
Single-phase, grounded at the end point
N

L1

-— 1

L2 —
Three-phase variable transformer without solidly grounded neutral é‘i L2

L3 —
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A - SW (ON) B - Screw (OFF)
Figure 5.8 EMC Filter Switch Location (2004 - 2042, 4002 - 4023)

- N\

A - SW (ON) B - Screw (OFF)
Figure 5.9 EMC Filter Switch Location (2056, 4031, 4038)

Ve

A = | N
o

A - SW (ON) B - Screw (OFF)
Figure 5.10 EMC Filter Switch Location (2070, 2082, 4044, 4060)
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0@

EMCFIL 1/2

A

EMCFIL 2/2

5 @

A - SW (ON) B - Screw (OFF)
Figure 5.11 EMC Filter Switch Location (2110 - 2211, 4075 - 4168)

- /

A - SW (ON) B - Screw (OFF)
Figure 5.12 EMC Filter Switch Location (2257 - 2313, 4208 - 4296)

4 N\ 4 N\

\© x ©/A

A - SW (ON) B - Screw (OFF)
Figure 5.13 EMC Filter Switch Location ( 2360, 2415, 4371, 4389)
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AN

A - SW (ON)

B - Screw (OFF)

e

.

©/
\ B
J

Figure 5.14 EMC Filter Switch Location (4453 - 4675)
If you lose an EMC filter switch screw, install the correct size screw with the correct tightening torque.

NOTICE: Only use the screws specified in this manual. Failure to obey could damage the drive.

Table 5.7 Screw Sizes and Tightening Torques

Model

Screw Size

Tightening Torque

N-m
2004 - 2082, 4002 - 4060 M4 x 20 1.0-1.3
2110 - 2211, 4075 - 4168 M4 x 25 1.0-1.3
2257 - 2415, 4208 - 4675 MS x 25 20-25

B Installing the External EMC Noise Filter

Drive models 2xxxA and 4xxxA must meet conditions in this section to comply with EN 61800-3:2004+A1:2012.
Connect an EMC noise filter to the input side (primary side) that complies with European standards as specified

by the manufacturer.

Use this procedure to install an EMC noise filter to make machinery and devices added to the drive comply with

the EMC Directive.

1. Install the drive and EMC noise filter on the same grounded metal plate.

2. Wire the drive and motor.

3. Ground the wire shielding on the drive side and motor side.

A - Drive

B - 10 m (32.8 ft.) maximum

C - Motor

Figure 5.15 Wiring the Drive and Motor

Note:

D - Metal conduit
E - Grounding wire

*Use a braided shield cable for the drive and motor wiring or put the wires through a metal conduit.
* The maximum wiring length between the drive and motor is 10 m (32.8 ft.). Keep the cable between the drive and motor as

short as possible.

»Keep the grounding wire as short as possible.

4. Use acable clamp to ground the motor cable to the metal plate.

Note:

Make sure that the protective ground wire complies with technical specifications and local safety standards.
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A - Braided shield cable C - Cable clamp (conductive)
B - Metal plate

Figure 5.16 Ground the Shield
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1 i C
© ©
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m

R )
RIS T ) ) E

L1L213

A - Grounding surface (Remove any F - Motor

paint or sealant.) G - Motor cable (Braided shield
B - Enclosure panel cable: max. 10 m (32.8 ft.))
C - Metal plate H - Cable clamp
D - Drive |- Grounding wire
E - Ground the shield. J - EMC noise filter

Figure 5.17 EMC Noise Filter and Drive Installation Procedure

5. Connect the DC reactor to decrease harmonic distortion. Refer to DC Reactor on page 198 to select a DC

reactor.

Note:
To maintain compliance with IEC/EN 61000-3-2 on drive models 2004, 2006, 4002, and 4004, install a DC reactor.

Ground Wiring

WARNING! Electrical Shock Hazard. Do not remove covers or touch circuit boards while the drive is energized. Failure to obey

can cause death or serious injury.
WARNING! Electrical Shock Hazard. Ground the neutral point on the power supply to comply with the EMC Directive before

turning on the EMC filter or if there is high resistance grounding. If the EMC filter is switched ON without the neutral point being

grounded or if there is high resistance grounding, it can cause death or serious injury.
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B DC Reactor

To comply with IEC/EN 61000-3-2, install a DC reactor to drive models 2004, 2006, 4002, and 4004 when using

an internal or external EMC filter.

Table 5.8 DC Reactors for Harmonic Suppression for 200 V Class(Manufacturer: Yaskawa Electric)

Drive Model DC Reactor Model DC Reactor Rating
2004 UZDA-B 54 A,8mH
2006 UZDA-B 54 A, 8 mH

Table 5.9 DC Reactors for Harmonic Suppression for 400 V Class (Manufacturer: Yaskawa Electric)

Drive Model DC Reactor Model DC Reactor Rating
4002 UZDA-B 3.2 A, 28 mH
4004 UZDA-B 32A,28 mH
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Figure 5.18 UL/cUL Mark
The UL/cUL Mark indicates that this product satisfies stringent safety standards. This mark appears on products
in the United States and Canada. It shows UL approval, indicating that it has been determined that the product
complies with safety standards after undergoing strict inspection and assessment. UL-approved parts must be used
for all major components that are built into electrical appliances that obtain UL approval.
This product has been tested in accordance with UL standard UL61800-5-1, and has been verified to be in
compliance with UL standards.
Machines and devices integrated with this product must satisfy the following conditions for compliance with UL
standards.

@ Area of Use

Installation Environment Overvoltage category III and pollution degree 2 or less (IEC/EN 60664)

Ambient Temperature Enclosed wall-mounted type (UL Type 1): -10 °C to +40 °C (14 °F to 104 °F)
Open chassis type (IP20): -10 °C to +50 °C (14 °F to 122 °F)

€ Wire the Main Circuit Terminal Block

Wire the main circuit terminal block correctly as specified by the instructions in the manual.

To comply with UL standards on drive models from 2257 and from 4208, use UL-approved closed-loop crimp
terminals. Use the tools recommend by the terminal manufacturer to crimp the closed-loop crimp terminal. Refer
to Closed-Loop Crimp Terminals on page 210 for more information about closed-loop crimp terminals (UL-
compliant products).

To select the correct wire gauge, refer to Main Circuit Wire Gauges and Tightening Torques on page 201.

B Notes on Wiring the Main Circuit Terminal Block

Read these notes before you wire the main circuit terminal block.
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Note:
*Use UL-Listed, vinyl-coated insulated copper wires for operation with a continuous maximum permitted temperature of 75 °C at 600 V

*Remove all unwanted objects that are near the terminal block connections.

*Remove the insulation from the connection wires to the wire stripping lengths shown in the manual.

* Do not use bent or crushed wires. Remove the damaged end of the wire before you use it. Incorrect connections can cause death or
serious injury from fire.

* Do not solder stranded wire. Soldered wire connections can become loose over time and cause unsatisfactory drive performance.

*If you use stranded wire, make sure that all of the wire strands are in the connection. Also, do not twist the stranded wire too much.
Incorrect connections can cause death or serious injury from fire.

* Put the wire all the way into the terminal block. Remove the insulation from the wire to the recommended wire stripping length to fit
the wire with insulation in the plastic housing.

* Use a torque driver, torque ratchet, or torque wrench for the screws. A slotted driver or a hex tool will be necessary to wire the screw
clamp terminal. Use applicable tools as specified by the recommended conditions in the product manual.

*If you use power tools to tighten the terminal screws, use a low speed setting (300 to 400 r/min). Failure to obey can cause damage to
the terminal screws.

» Wire gauges on existing drive models to be replaced may not match wire gauge ranges on new drives. Refer to the Technical Manual
for wire gauges that you can and cannot use.

* Do not tighten the terminal screws at an angle of 5 degrees or more. Failure to obey can cause damage to the terminal screws.

RL1 S/L2 TS
TEERE]

Figure 5.19 Permitted Angle
* Put the bit all the way into the hex socket to tighten the hex socket cap screw.

* When tightening slotted screws, hold the straight-edge screwdriver perpendicularly to the screw. Do not allow the tip of the
screwdriver to shift or protrude from the groove of the screw.

Figure 5.20 Tightening Slotted Screws
* After connecting the wires to the terminal block, lightly pull on the wires to make sure that they do not come out of the terminals.
*Remove the correct section of the wiring cover to make wiring easier.
* Do not let strain on the wiring cause damage. Use a strain relief near the wiring to release the tension.

A - Strain relief

Figure 5.21 Strain Relief Example
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Table 5.10 Recommended Wiring Tools

Bit Torque Driver Model
Screw Adapter ' 9 i Torque Wrench
Model Manufacturer (Tightening Torque)
. TSD-M 3NM
Bit SF-BIT-SL 1,0X4,0-70 | PHOENIX CONTACT -
M4 (1.2-3N'm)
Wire G <25 2(AWG 10):
ire Gauge <25 mm>( ) Wire Gauge < 25 mm? (AWG 10):
TSD-M 3NM
@ s 1 Bit SF-BIT-SL 1,2X6,5-70 | PHOENIX CONTACT (1.2-3N'm)
Wire Gauge > 30 mm2(AWG 8): Wire Gauge > 30 mm?2 (AWG 8):
- 4.1-45N-m *2 %3
@ M6 Bit SF-BIT-HEX 5-50 PHOENIX CONTACT - 5-9N'm *2 *3
@ M6 Bit SF-BIT-SL 1,2X6,5-70 | PHOENIX CONTACT - 3-3.5N'm *2*3
M8 Bit SF-BIT-HEX 6-50 PHOENIX CONTACT - 8-12Nm *2 *3
M0 Bit SF-BIT-HEX 8-50 PHOENIX CONTACT - 12- 14 N-m *2 *3

*1  When wiring drive models 2056 and 4089 and smaller, select the correct tools for the wire gauge.
*2  Use 6.35 mm (0.25 in) bit socket holder.

*3  Use a torque wrench that can apply this torque measurement range.

B Main Circuit Wire Gauges and Tightening Torques

Comply with local standards for correct wire gauges in the region where the drive is used.
WARNING! Electrical Shock Hazard. Only connect peripheral options, for example a DC reactor or braking resistor, to terminals

+1, +2, +3, -, B1, and B2. Failure to obey can cause death or serious injury.

Refer to Wire Gauges and Tightening Torques on page 77for general conditions

Drives from model 2257 and from model 4208, use UL-approved closed-loop crimp terminals on the drive main
circuit terminals. Use the tools recommend by the terminal manufacturer and make sure that the terminals are

correctly connected.
Select the correct wires for main circuit wiring.
Three-Phase 200 V Class

Applicable Gauge Wire Terminal Screw
R ded NI ' )
Model Terminal “‘E;'E'J';é' ¢ (IP20 Applicable ftrlpmn% Tightening Torque
. Gauge */) eng . N-m (in-Ib)
AWG, kcmil Size Shape
! AWG, kemil mm -
14-6 1.5-1.7
R/LI, S/L2, T/L3 14 10 M4 Slotted (-
(14 - 6) otted (- (13.5-15)
14-6 15-1.7
U/TL, V/T2, W/T3 14 10 M4 Slotted (-
(14-6) otted (-) (13.5-15)
14-3 23-25
2004 L+ 42 14 18 M5 Slotted (-
(14-3) otted (-) (19.8-22) *3
Bl, B2 14 14-10 10 M4 Slotted (-) 1-5-17
’ (14-10) otted - (13.5-15)
14-8 12-15
@ 10 o - M4 Phillips/slotted combo (10.6-13.3)
14-6 15-1.7
R/L1, S/L2, T/L3 14 10 M4 Slotted (-
(14-6) otted (-) (13.5-15)
14-6 15-1.7
U/TI, V/T2, W/T3 14 10 M4 Slotted (-)
(14-6) (135 - 15)
14-3 23-25
2006 L2 14 18 M5 Slotted (-) .
(14-3) (19.8-22) *3
14-10 15-1.7
B1, B2 14 10 M4 Slotted (-)
(14-10) (135 - 15)
14-8 . 12-15
@ 10 - M4 Phillips/slotted combo
o (10.6 - 13.3)
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Applicable Gauge Wire Terminal Screw
R ded AL . .
Model Terminal ec%’g?;: € (IP20 Applicable Strlppm*% Tightening Torque
AWG, kemil Gauge */) Length Size Shape N-m (in-Ib)
’ AWG, kcmil mm
R/LI1, S/L2, T/L3 12 14-6 10 M4 Slotted (-) L.5-17
(14 - 6) (13.5-15)
U/T1, V/T2, W/T3 14 14-6 10 M4 Slotted (-) L.5-17
(14 - 6) (13.5-15)
2010 ) 12 14-3 18 M5 Slotted (-) 23-25 .
(14 -3) (19.8 -22) *3
14-10 15-17
BI, B2 14 10 M4 Slotted (-)
(14 - 10) (13.5-15)
14-8 12-15
@ 10 - M4 Phillips/slotted combo
©) (10.6- 13.3)
14-6 15-17
R/LI, S/L2, T/L3 10 10 M4 Slotted (-)
(14-6) (135-15)
14-6 15-17
U/TL, V/T2, W/T3 12 10 M4 Slotted (-)
(14-6) (135-15)
14-3 23-25
2012 -+, 42 10 18 M5 Slotted (-) .
(14-3) (19.8-22) *3
14-10 15-1.7
BI, B2 14 10 M4 Slotted (-)
(14 - 10) (135-15)
14-8 12-15
@) 10 - M4 Phillips/slotted combo
) (10.6-13.3)
14 - 15-1.
R/LI, S/L2, T/L3 10 6 10 M4 Slotted (-) 5-17
(14-6) (135-15)
14 - 1.5-1.
U/T1, V/T2, W/T3 10 6 10 M4 Slotted (-) 5-17
(14 - 6) (13.5-15)
14 - 23-2.
2018 L+, 42 8 3 18 M5 Slotted (-) 3023 .
(14 -3) (19.8 -22) *3
BI1,B2 14 14-10 10 M4 Slotted (-) 1.5-1.7
> otted (-
(14 - 10) (13.5-15)
14-8 12-15
@ 10 - M4 Phillips/slotted combo
) (10.6 - 13.3)
14-6 15-17
R/LI, S/L2, T/L3 8 10 M4 Slotted (-)
(14 - 6) (13.5-15)
14-6 15-17
U/T1, V/T2, W/T3 10 10 M4 Slotted (-)
(14 - 6) (13.5-15)
14-3 23-25
2021 -+, 42 8 18 M5 Slotted (-) .
(14 -3) (19.8-22) *3
14-10 15-17
BI, B2 14 10 M4 Slotted (-)
(14 - 10) (135-15)
12-8 . 12-15
@) 10 - M4 Phillips/slotted combo
) (10.6-13.3)
14-6 15-1.7
R/LI, S/L2, T/L3 6 10 M4 Slotted (-)
(14-6) (135-15)
14-6 15-1.7
U/T1, V/T2, W/T3 8 10 M4 Slotted (-)
(14-6) (135-15)
14 - 23-2.
2030 o+, 42 6 3 18 M5 Slotted (-) 3023
(14-3) (19.8-22) *3
14-10 15-1.7
Bl, B2 12 10 M4 Slotted (-)
(14 - 10) (135-15)
10-8 20-25
@ 8 © - M5 Phillips/slotted combo (17.7-22.1
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Applicable Gauge Wire Terminal Screw
Recommended e . .
Model Temifined] Gauge (1P20 Appli*clable Etrlpﬁ:n% Tightening Torque
. Gauge */) eng - Nm (in-Ib)
AWG, kcmil AWG, kemil —_— Size Shape
14-6 1.5-1.7
R/L1, S/L2, T/L3 6 10 M4 Slotted (-
(14-6) otted (-) (13.5-15)
14-6 1.5-1.7
U/T1, V/IT2, W/T3 6 10 M4 Slotted (-
(14-6) otted (-) (13.5-15)
2042 L+, 42 3 14-3 18 M5 Slotted (-) 23-2:5
(14-3) (19.8 -22) *3
14-10 1.5-1.7
BI, B2 10 10 M4 Slotted (-)
(14 - 10) (13.5-15)
10-8 20-25
@ 8 - M5 Phillips/slotted combo
©) (17.7-22.1)
14-3 23-25
R/L1, S/L2, T/L3 3 18 M5 Slotted (-) .
(8-3) (19.8-22) *3
14-4 23-25
U/T1, V/T2, W/T3 4 18 M5 Slotted (-) .
(10 - 4) (19.8 -22) *3
14-1 H ket -5.
2056 o+ +2 1 20 M6 ex socket cap 5-5:3
@-1) (WAF: 5 mm) (45 - 49)
14-8 1.5-1.7
Bl, B2 8 10 M4 Slotted (-)
(14-8) (13.5- 15)
8-6 54-6.0
@ 6 - M6 Phillips/slotted combo
©) (47.8 - 53.1)
14-1 H K _s.
RILI, S/L2, T/L3 1 20 M6 ex socket cap 5-535
6-1) (WAF: 5 mm) (45 - 49)
14 - H ki -5,
UITL, V/T2, W/T3 3 3 20 M6 ex socket cap 5-5:3
(6-3) (WAF: 5 mm) (45 -49)
14-1/0 Hex socket cap 5-55
2070 L+, 42 1/0 20 M6
4-1/0) (WAF: 5 mm) (45 - 49)
BI, B2 8 14-8 10 M4 Slotted (-) 1517
4 otted (-
(14-8) (13.5-15)
6-4 54-6.0
@ 6 - M6 Phillips/slotted combo
©) (47.8 - 53.1)
14-1/0 Hex socket cap 5-55
R/L1, S/L2, T/L3 1/0 20 M6
(6 - 1/0) (WAF: 5 mm) (45 - 49)
14-2 Hex socket cap 5-55
U/T1, V/IT2, W/T3 2 20 M6
6-2) (WAF: 5 mm) (45 - 49)
14-2/0 Hex socket cap 5-55
2082 41,42 2/0 20 M6
(4 -2/0) (WAF: 5 mm) (45 - 49)
14-6 1.5-1.7
Bl, B2 6 10 M4 Slotted (-)
(14 -6) (13.5 - 15)
6-4 o 54-6.0
@ 6 - M6 Phillips/slotted combo
©) (47.8 - 53.1)
-1/ H ket -9
R/LI, S/L2, T/L3 10 6-10 27 M6 cx socket cap 8
(6 - 1/0) (WAF: 5 mm) (71 - 80)
-1/ H ket -
U/TL, V/T2, W/T3 1/0 6-10 27 M6 cx socket cap 8-9
(6 - 1/0) (WAF: 5 mm) (71 - 80)
2-2 H ki 10-12
2110 o+ 2/0 0 27 M8 ex socket cap 0
(2 -2/0) (WAF: 6 mm) (89 - 107)
14-4 3-35
Bl, B2 4 21 M6 Minus (-)
(10 - 4) (27-31)
6-4 54-6.0
6 - M6 Hex bolt (+
S o ex bolt (+) (47.8 - 53.1)
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Applicable Gauge Wire Terminal Screw
Recommended Al ) .
Model Terminal Gauge (IP20 Applicable Strlppm*g Tightening Torque
AWG, kemil Gauge */) Length ™2 | qie Shape N-m (in-lb)
’ AWG, kcmil mm
6-2/0 Hex socket cap 8-9
R/L1, S/L2, T/L3 2/0 27 M6
2 -2/0) (WAF: 5 mm) (71 - 80)
UITI, V/T2, W/T3 2/0 6-20 27 Mé Hex socket cap 8-9
’ ’ (2 - 2/0) (WAF: 5 mm) (71 - 80)
2138 4 40 2-4/0 97 M8 Hex socket cap 10-12
’ (2 - 4/0) (WAF: 6 mm) (89 -107)
B1, B2 3 14-3 21 M6 Minus (-) 3-33
S inus (-
(10 -3) @27-31)
4 54-6.0
@) 4 . M6 Hex bolt (+)
) (47.8-53.1)
2-250 Hex socket cap 12-14
R/LI1, S/L2, T/L3 4/0 37 MI10
(2/0 - 250) (WAF: 8 mm) (107 - 124)
2-300 Hex socket cap 12-14
U/T1, V/T2, W/T3 4/0 37 M10
(3/0 - 300) (WAF: 8 mm) (107 - 124)
2169 141 %4 %5 ) 6-2/0 28 M6 Hex socket cap 8-9
o (1/0 - 2/0) (WAF: 5 mm) (71 - 80)
1355 1o 4-2/0 28 M8 Hex socket cap 8-9
(1-2/0) (WAF: 6 mm) (71 - 80)
4-1/0 9.0-11
@) 4 - M8 Hex bolt (slotted)
) (79.7-97.4)
2-250 H ket 12-14
RILI, S/L2, T/L3 250 37 MI0 ex socket cap
(2/0 - 250) (WAF: 8 mm) (107 - 124)
2-300 H ket 12-14
UIT1, V/T2, W/T3 300 37 MI0 ex socket cap
(3/0 - 300) (WAF: 8 mm) (107 - 124)
211 AL MRS 20 6-2/0 28 M6 Hex socket cap 8-9
(1/0 - 2/0) (WAF: 5 mm) (71 - 80)
13 %5 200 4-2/0 28 M8 Hex socket cap 8-9
(1-2/0) (WAF: 6 mm) (71 - 80)
4-1/0 9.0-11
4 - M8 Hex bolt (slotted
S o ex bolt (slotted) (79.7-97.4)
3-4/0 x 2P 20
R/L1, S/L2, T/L3 2/0 x 2P - M10 Hex self-locking nut
(2/0 - 4/0 x 2P) (177)
3-4/0 x 2P . 20
U/T1, V/T2, W/T3 2/0 x 2P - MI10 Hex self-locking nut
(2/0 - 4/0 x 2P) 177)
2-250 % 2P . 20
2257 -+l 4/0 x 2P - M10 Hex self-locking nut
(4/0 - 250 x 2P) 177
4-1/0 x 2P . 20
+3 1/0 x 2P - MI10 Hex self-locking nut
(1/0 x 2P) 177
3-350 18-23
@) 3 - M10 Hex bolt (slotted)
) (159 - 204)
3-4/0 x 2P R 20
R/L1, S/L2, T/L3 4/0 x 2P - M10 Hex self-locking nut
(2/0 - 4/0 x 2P) (177)
3-4/0 x 2P X 20
U/T1, V/T2, W/T3 3/0 x 2P - M10 Hex self-locking nut
(2/0 - 4/0 x 2P) a177)
2-250x2P R 20
2313 -+l 250 x 2P - M10 Hex self-locking nut
(4/0 - 250 x 2P) 177)
3 1/0 x 2P 4-1/02p M10 Hex self-locking nut 20
(110 x 2P) - ex self-locking nu a7
2-350 18-23
2 - M10 Hex bolt (slotted
@ o ex bolt (slotted) (159 - 204)
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Applicable Gauge Wire Terminal Screw
Recommended atlhe . .
. IP20 Applicabl Stripping Tightening Torque
Model Terminal Gauge ( (gaugz '*cﬁb < Length *2 s s Nm (in-lb)
i ize ape : :
AWG, kemil AWG, kemil mm i
R/L1, S/L2, T/L3 250 x 2P 2/0-300 2P MI12 Hex self-locki t 33
> s - X - mgn
(250 - 300 x 2P) ex sefl-locking nu (310)
U/T1, V/T2, W/T3 250 x 2P 2/0-300 2P MI2 Hex self-locki t 33
- X - mgn
VS (250 - 300 x 2P) ex sefl-locking nu (310)
4/0 - 400 x 2P . 35
2360 -, +1 350 x 2P - MI12 Hex self-locking nut
(300 - 400 x 2P) (310)
1/0 - 4/0 x 2P . 35
+3 3/0 x 2P o - Mi2 Hex self-locking nut (310)
1-350 32-40
@ 1 . MI2 Hex bolt (slotted)
©) (283 - 354)
2/0 - 300 x 2P ) 35
R/L1, S/L2, T/L3 250 x 2P - MI12 Hex self-locking nut
(250 - 300 x 2P) (310)
2/0 - 300 x 2P ) 35
U/TL, V/IT2, W/T3 300 x 2P - M12 Hex self-locking nut
(250 - 300 x 2P) (310)
4/0 - 400 x 2P
2415 -+ 350 x 2P 0- 400 - MI12 Hex self-locking nut 35
(300 - 400 x 2P) (310)
1/0 - 4/0 x 2P
3 3/0 % 2P 0 (/;) * - M2 Hex self-locking nut (33150)
1- 2-4
@ 1 330 - M12 Hex bolt (slotted) 32-40
®) (283 - 354)
*1  For IP20 protection, use wires that are in the range of applicable gauges.
*2  Remove insulation from the ends of wires to expose the length of wire shown.
*3  For wire gauges more than AWG 8, tighten to a tightening torque of 4.1 N'-m to 4.5 N-m (36 in'lb to 40 in‘lb).
*4  Terminals - and +1 have two screws. The Recommended Gauge is the wire gauge for one terminal.
*5 A junction terminal is necessary to connect a braking unit (CDBR-series) to terminals - and +3.
Three-Phase 400 V Class
Applicable Gauge Wire Terminal Screw
Recommended ks . .
. 1P20 Applicabl Stripping Tightening Torque
Model Terminals Gauge ( (gauzz |*c]e;b e Length *2 s s Nem (Ibein.)
i ize ape .
AWG, kemil AWG, kemil mm i
14-6 1.5-1.7
R/L1, S/L2, T/L3 14 (14-6) 10 M4 Slotted (-) (135 - 15)
14-6 1.5-1.7
U/T1, V/T2, W/T3 14 (14-6) 10 M4 Slotted (-) (135 - 15)
4002 +1,+2 14 14-3 18 M5 Slotted (-) 23-25
v (14-3) oed (19.8-22) *3
BI, B2 14 14-10 10 M4 Slotted (-) 1.5-1.7
’ (14-10) otted - (13.5-15)
14-8 12-15
@ 12 - M4 Phillips/slotted combo
) (10.6 - 13.3)
14-6 1.5-1.7
R/L1, S/L2, T/L3 14 10 M4 Slotted (-)
(14 -6) (13.5-15)
14-6 1.5-1.7
U/T1, V/T2, W/T3 14 10 M4 Slotted (-)
(14 -6) (13.5-15)
14-3 23-25
4004 ) 14 18 M5 Slotted (-)
(14-3) (19.8-22) *3
14-10 1.5-1.7
B1, B2 14 10 M4 Slotted (-)
(14 - 10) (13.5-15)
14-8 . 12-15
@ 12 - M4 Phillips/slotted combo
@) (10.6 - 13.3)
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Applicable Gauge Wire Terminal Screw
Recommended A . .
i St n Tightening Torque
Model Terminals Gauge L L ﬂpm *% i UG
AWG, kemil e ) Size Shape N-m (Ib-in.)
’ AWG, kcmil mm
R/L1, S/L2, T/L3 14 14-6 10 M4 Slotted (-) 1.5-17
B ) otteda (-
(14-6) (135-15)
U/TI, V/T2, W/T3 14 14-6 10 M4 Slotted (-) 1.5-17
5 ) ottea (-
(14-6) (135-15)
4005 +1, 42 14 14-3 18 M5 Slotted (-) 23-25
ST (14-3) oted = (19.8-22) *3
14-10 1.5-1.7
BI1,B2 14 10 M4 Slotted (-)
(14 - 10) (135-15)
14-8 12-15
@ 10 - M4 Phillips/slotted combo
) (10.6 - 13.3)
14-6 15-1.7
R/L1, S/L2, T/L3 14 10 M4 Slotted (-)
(14 - 6) (13.5-15)
14-6 1.5-1.7
U/T1, V/T2, W/T3 14 10 M4 Slotted (-)
(14 - 6) (13.5-15)
14-3 23-25
4007 ) 14 18 M5 Slotted (-) .
(14 -3) (19.8-22) *3
14-10 15-17
Bl,B2 14 10 M4 Slotted (-)
(14 - 10) (13.5-15)
14-8 12-15
@) 10 - M4 Phillips/slotted combo
) (10.6 - 13.3)
14-6 15-17
R/LI, S/L2, T/L3 14 10 M4 Slotted (-)
(14 - 6) (13.5-15)
U/T1, V/T2, W/T3 14 14-6 10 M4 Slotted (-) 1.5-17
VS (14 -6) ote (13.5-15)
4009 +1,+2 12 14-3 18 M5 Slotted 23-25
C (14-3) otted () (19.8-22) *3
B1, B2 14 14-10 10 M4 Slotted (-) L.5-17
> otted (-
(14 - 10) (135-15)
14-8 12-15
@ 10 - M4 Phillips/slotted combo
) (10.6-13.3)
14-6 1.5-1.7
R/L1, S/L2, T/L3 12 10 M4 Slotted (-)
(14-6) (135-15)
14-6 1.5-1.7
U/TL, V/T2, W/T3 14 10 M4 Slotted (-)
(14-6) (135-15)
14-3 23-25
4012 L2 10 18 M5 Slotted (-) .
(14-3) (19.8-22) *3
14-10 1.5-1.7
B, B2 14 10 M4 Slotted (-)
(14 - 10) (13.5-15)
14-8 . 12-15
@) 10 - M4 Phillips/slotted combo
) (10.6 - 13.3)
14-6 15-17
R/L1, S/L2, T/L3 10 10 M4 Slotted (-)
(14 - 6) (13.5-15)
14-6 15-17
U/T1, V/T2, W/T3 10 10 M4 Slotted (-)
(14 - 6) (13.5-15)
4018 +1,+2 8 14-3 18 M5 Slotted (-) 23-25
R (14-3) ored - (19.8-22) *3
14-10 15-17
Bl, B2 14 10 M4 Slotted (-)
(14 - 10) (13.5-15)
@ 10 14-8 Ms Phillips/slotted comb 20-25
- 1T m
o ps/siotted combo (17.7-22.1)
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Applicable Gauge Wire Terminal Screw
R ded ML . .
Model Terminale ec%n;rl}l;en e (IP20 App|i*cable ft"pfﬂ"% Tightening Torque
X Gauge */) eng . N-m (lb-in.)
AWG, k | Size Shape Q
cmi AWG, kemil mm &
14-6 15-17
R/LI, S/L2, T/L3 8 10 M4 Slotted (-
(14-6) otted (-) (13.5-15)
14-6 15-1.7
U/TI, V/T2, W/T3 10 10 M4 Slotted (-
(14-6) otted (-) (13.5-15)
4023 L+, 42 8 14-3 18 M5 Slotted (-) 23-2:5
(14-3) (19.8-22) *3
14-10 15-17
BI, B2 12 10 M4 Slotted (-)
(14 - 10) (13.5-15)
12-8 20-25
@ 10 - M5 Phillips/slotted combo
©) (17.7-22.1)
14-3 23-25
R/LI, S/L2, T/L3 6 18 M5 Slotted (-) .
(8-3) (19.8-22) *3
14-4 23-25
U/TL, V/T2, W/T3 8 18 M5 Slotted (-) .
(10 - 4) (19.8 -22) *3
14-1 H ket -5.
4031 o+ +2 6 20 M6 ex socket cap 5-5:3
B-1) (WAF: 5 mm) (45 - 49)
14-8 1.5-1.7
BI, B2 10 10 M4 Slotted (-)
(14-8) (13.5-15)
10 - 4-6.
@ 8 0-6 - M6 Phillips/slotted combo >4-60
®) (47.8-53.1)
14-3 23-25
R/LI, S/L2, T/L3 6 18 M5 Slotted (-
8-3) otted (-) (19.8-22) *3
14-4 23-2.
U/T1, V/T2, W/T3 8 18 M5 Slotted (-) 3-25
(10 - 4) (19.8-22) *3
14-1 Hex socket cap 5-55
4038 41,42 4 20 M6
@B-1) (WAF: 5 mm) (45 - 49)
BI, B2 10 14-8 10 M4 Slotted (-) 1517
g otted (-
(14-8) (13.5-15)
10-6 54-6.0
@ 6 - M6 Phillips/slotted combo
O] (47.8-53.1)
14-4 23-25
R/LI, S/L2, T/L3 4 18 M5 Slotted (-
S (10-4) otted (-) (19.8-22) *3
14-6 23-25
U/T1, V/T2, W/T3 6 18 M5 Slotted (-
VS (10-6) otted (-) (19.8-22) *3
4044 -+, 42 3 14-3 18 M5 Slotted (-) 23-25 .
(10-3) (19.8-22) *3
14-8 15-17
BI, B2 8 10 M4 Slotted (-)
(14-8) (13.5-15)
8-4 . 54-6.0
@ 6 - M6 Phillips/slotted combo
©) (47.8-53.1)
14-4 23-25
R/LI, S/L2, T/L3 4 18 M5 Slotted (-) .
(10 - 4) (19.8-22) *3
14-4 23-25
U/T1, V/T2, W/T3 4 18 M5 Slotted (-
(10 - 4) otted (-) (19.8-22) *3
4060 +1 3 14-3 18 M5 Slotted (-) 23-25
> (10-3) oted - (19.8-22) *3
14-8 15-17
B, B2 8 10 M4 Slotted (-
(14-8) otted (-) (13.5-15)
8-4 54-6.0
@ 6 o - M6 Phillips/slotted combo (478 -53.1)
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Applicable Gauge Wire Terminal Screw
Recommended A . .
Model Terminals Gauge (IP20 Applicable Strlppm*% Tightening Torque
AWG, kemil Gauge */) Length size Shape N-m (Ib-in.)
’ AWG, kcmil mm
R/L1, S/L2, T/L3 3 14-3 18 M5 Slotted (-) 23-25
(12-3) (19.8 -22) *3
U/T1, V/T2, W/T3 3 14-3 18 M5 Slotted (-) 2325
(12-3) (19.8 -22) *3
4075 +1 2 14-2 18 M5 Slotted (-) 23-25
B (10-2) oted = (19.8-22) *3
B1, B2 6 14-6 10 M4 Slotted (-) L5-17
> otted (-
(14-6) (135-15)
6-4 54-6.0
@) 6 . M6 Hex bolt (+)
) (47.8-53.1)
14-2 23-25
R/L1, S/L2, T/L3 2 18 M5 Slotted (-) .
(10-2) (19.8-22) *3
14-2 23-25
U/T1, V/T2, W/T3 2 18 M5 Slotted (-) .
(10-2) (19.8 -22) *3
14-1/ H ket -5.
4089 o+l 1/0 0 20 Mé6 £% socket cap 5-535
(6 - 1/0) (WAF: 5 mm) (45 - 49)
14-6 23-25
Bl1,B2 6 18 M5 Slotted (-) .
(14 - 6) (19.8-22) *3
6-4 54-6.0
@) 4 - M6 Hex bolt (+)
) (47.8-53.1)
-2 H -
RILI, S/L2, T/L3 1/0 6-2/0 27 M6 ex socket cap 8-9
(2 - 2/0) (WAF: 5 mm) (71 - 80)
_2 -
U/TL, V/T2, W/T3 1 6-20 27 M6 Hex socket cap 8-9
(2-2/0) (WAF: 5 mm) (71 - 80)
2-4/0 Hex socket cap 10-12
4103 -+l 2/0 27 M8
(2 - 4/0) (WAF: 6 mm) (89-107)
B1, B2 3 14-3 21 M6 Minus (-) 3-33
N mus (-
(10-3) (27-31)
@) 4 6-4 M6 Hex bolt (+) 54-6.0
) (47.8-53.1)
2-250 H ket 12- 14
R/L1, /L2, T/L3 3/0 37 M10 CX socket cap
(2/0 - 250) (WAF: 8 mm) (107 - 124)
2-300 Hex socket cap 12-14
U/TL, V/T2, W/T3 2/0 37 MI10
(3/0 - 300) (WAF: 8 mm) (107 - 124)
% 6-2/0 Hex socket cap 8-9
4140 o 1,1 2 28 M6
(1/0 - 2/0) (WAF: 5 mm) (71 - 80)
« 4-2/0 Hex socket cap 8-9
BI, B2 *5 1 28 M8
(1-2/0) (WAF: 6 mm) (71 - 80)
4-1/0 9.0-11
@) 4 - M8 Hex bolt (slotted)
) (79.7-97.4)
2-2 H ket 12-14
R/L1, /L2, T/L3 4/0 30 37 M10 cx socket cap
(2/0 - 250) (WAF: 8 mm) (107 - 124)
2- H ket 12-14
U/TL, V/T2, W/T3 4/0 300 37 MI0 €% socket cap
(3/0 - 300) (WAF: 8 mm) (107 - 124)
-2 H ki -
4168 L1 1o 6-2/0 28 Mé ex socket cap 8-9
(1/0 - 2/0) (WAF: 5 mm) (71 - 80)
4-2 H k -
B1,B2 *3 10 /0 28 MS ex socket cap 8-9
(1 -2/0) (WAF: 6 mm) (71 - 80)
4-1/0 9.0-11
4 - M8 Hex bolt (slotted
S o ex bolt (slotted) (79.7 - 97.4)
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Applicable Gauge Wire Terminal Screw
Recommended atlhe . .
. 1P20 Applicable Stripping Tightening Torque
Model Terminals Gauge _ ( Gaugz *1) Length = ; Nem (lbein.)
AWG, kcmil AWG. kemil —_— Size Shape 9
3-4/0 x 2P 20
R/L1, S/L2, T/L3 1/0 x 2P (210 - 4/0 x 2P) - M10 Hex self-locking nut 177
3-4/0 x 2P 20
U/T1, V/IT2, W/T3 1/0 x 2P (210 - 4/0 x 2P) - M10 Hex self-locking nut 177
2-250 x 2P . 20
- - ex self-locking nu
4208 +1 3/0 x 2P (40250 % 2P) M10 Hex self-locking nut a7
4-1/0 x 2P . 20
+3 1/0 x 2P - MI10 Hex self-locking nut
(1/0 x 2P) (177)
4-350 18-23
@ 4 . M10 Hex bolt (slotted)
©) (159 - 204)
3-4/0 x 2P X 20
R/L1, S/L2, T/L3 2/0 x 2P (2/0 - 410  2P) - M10 Hex self-locking nut a7
3-4/0 x 2P X 20
U/T1, V/IT2, W/T3 2/0 x 2P (2/0 - 410  2P) - M10 Hex self-locking nut a7
2-250 x2P . 20
4250 -+l 3/0 x 2P (4/0 - 250 x 2P) - M10 Hex self-locking nut 177
4-1/0 x 2P . 20
+3 1/0 x 2P (1/0 % 2P) - M10 Hex self-locking nut 177
2-350 18-23
@ 2 - M10 Hex bolt (slotted)
) (159 - 204)
3-4/0 x 2P 20
R/L1, S/L2, T/L3 3/0 x 2P (210 - 4/0 x 2P) - MI10 Hex self-locking nut 177
3-4/0 x 2P 20
U/T1, V/IT2, W/T3 3/0 x 2P - MI10 Hex self-locking nut
(2/0 - 4/0 x 2P) 177
4296 +1 4/0 x 2P 2-250 2P MI10 H 1f-locki t 20
. - ex self-locking nu
(4/0 - 250 x 2P) ¢ a77)
3 1/0 x 2P 4-1/0ap MI0 Hex self-locking nut 20
- ex self-locking nu
(1/0 x 2P) ¢ a77)
2-350 18-23
@ 2 . M10 Hex bolt (slotted)
) (159 - 204)
2/0 - 300 x 2P 35
R/L1, S/L2, T/L3 250 x 2P (250 - 300 x 2P) - MI12 Hex self-locking nut (310)
2/0 - 300 x 2P 35
U/T1, V/T2, W/T3 250 x 2P (250 - 300 x 2P) - MI12 Hex self-locking nut (310)
4/0 - 400 x 2P . 35
4371 -, +1 350 x 2P (300 - 400 x 2P) - MI2 Hex self-locking nut (310)
1-4/0 x 2P X 35
+3 3/0 x 2P - Mi2 Hex self-locking nut
) (310)
1-350 32-40
@ 1 - M12 Hex bolt (slotted)
) (283 - 354)
2/0 - 300 x 2P 35
R/L1, S/L2, T/L3 300 x 2P (250 - 300 * 2P) - M12 Hex self-locking nut (310)
2/0 - 300 x 2P 35
U/T1, V/T2, W/T3 300 x 2P (250 - 300 x 2P) - M12 Hex self-locking nut (310)
4/0 - 4 2P
4389 -+l 400 x 2P (3(/](()) 4(()](())?( 2p) - Mi2 Hex self-locking nut (33150)
+3 4/0 % 2p 1-402p MI2 Hex self-locking nut 3
- ex self-locking nu
) (310)
1-350 32-40
1 - M12 Hex bolt (slotted
@ o ex bolt (slotted) (283 - 354)
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Applicable Gauge Wire Terminal Screw
Recommended Al ) .
. 1P20 Applicable Stripping Tightening Torque
Model Terminals Av\?c:ul?e | ( Gaugz 5 Length =2 si sh Nem (Ibrin.)
, kemi g ize ape 9
AWG, kcmil mm
R/L1, S/L2, T/L3, R1/L11, 2/0 - 300 x 4P . 35
S1/L21, TI/L31 250 x 4P (250 - 300 x 4P) - Mi2 Hex self-locking nut 310)
U/T1, V/T2, W/T3 4/0 x 4P 2/0-300 x 4P - MI12 Hex self-locking nut 335
(250 - 300 x 4P) (310)
3/0 - 400 x 4P 35
4453 -+l 4/0 x 4P - MI12 Hex self-locking nut
(300 - 400 x 4P) (310)
2-4/0 35
+3 3/0 x 4P - MI12 Hex self-locking nut
(4/0 x 4P) (310)
1/0 - 300 32-40
@) 1/0 o . M12 Hex bolt (slotted) (283 - 354)
R/L1, S/L2, T/L3, RI/L11, 2/0 - 300 x 4P ) . 35
SI/L21, TI/L31 250 x 4P (250 - 300 * 4P) - Mi12 Hex self-locking nut 310)
2/0 - 300 x 4P 35
U/T1, V/T2, W/T3 4/0 x 4P ) - M12 Hex self-locking nut
(250 - 300 x 4P) (310)
/0 - 400 x 4P
4568 -+l 300 x 4P 3/0 - 400 - M12 Hex self-locking nut 35
(300 - 400 x 4P) (310)
2-4/0 x 4P X 35
+3 3/0 x 4P - M12 Hex self-locking nut
(4/0 x 4P) (310)
2/0 - 300 32-40
@) 2/0 o - Mi12 Hex bolt (slotted) (283 - 354)
R/L1, S/L2, T/L3, RI/L11, 2/0-300 x 4P . 35
S1/L21, TI/L31 300 x 4P (250 - 300 * 4P) - M12 Hex self-locking nut 310)
2/0 - 300 x 4P 35
U/T1, V/IT2, W/T3 300 x 4P - M12 Hex self-locking nut
(250 - 300 x 4P) (310)
4675 -, +1 400 x 4P 3/0 - 400 4P - M12 Hex self-locking nut 33
(300 - 400 x 4P) (310)
3 4/0 x 4P 2-4/0 4P MI2 Hex self-locking nut 3
(4/0 « 4})) - €X seli-locking nut (310)
2/0 - 300 32-40
@) 2/0 . MI12 Hex bolt (slotted)
) (283 - 354)

*1  For IP20 protection, use wires that are in the range of applicable gauges.

*2  Remove insulation from the ends of wires to expose the length of wire shown.
*3  For wire gauges more than AWG 8, tighten to a tightening torque of 4.1 N'm to 4.5 N'm (36 Ib-in. to 40 Ib-in.).
*4  Terminals - and +1 have two screws. The Recommended Gauge is the wire gauge for one terminal.

*5 A junction terminal is necessary to connect a braking resistor unit (LKEB-series) to terminals B1 and B2.

B Closed-Loop Crimp Terminals

To comply with UL standards on drive models 2257 to 2415 and 4208 to 4675, use UL-approved closed-loop
crimp terminals. Use the tools recommend by the terminal manufacturer to crimp the closed-loop crimp terminal.
The manufacturer recommends closed-loop crimp terminals from JST Mfg. Co., Ltd. and insulation caps from
Tokyo DIP Co., Ltd.
Comply with local standards for correct wire gauges in the region where the drive is used.

Contact the manufacturer or your nearest sales representative to order.

Refer to Table 5.11 and Table 5.12 to select crimp terminals as specified by drive model and wire gauge.

Note:

To comply with UL standards, use only insulated crimp terminals or crimp terminals with insulation tubing. Use UL-Listed, vinyl-
coated insulated copper wires for operation with a continuous maximum permitted temperature of 75 °C at 600 V.

Table 5.11 Closed-Loop Crimp Terminals and Insulation Caps for 200 V Class

Recommended Gauge (AWG, kcmil) Crimping Tool

: Crimp .
Model R/L1 u/T1 Termlngl il Insulation
siL2 ars -+ +3 ScrewSize | “Model | ToolModel | DieJaw | ©2PModel

TIL3 WIT3

2004 - 2021 - - - - 10 M4 R5.5-4 YA-4 AD-900 TP-005

2030, 2042 - - - - 8 MS R8-5 YA-4 AD-901 TP-008

2056 - - - - 6 M6 R14-6 YA-4 AD-902 TP-014
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Recommended Gauge (AWG, kcmil) Crimping Tool
. Crimp .
Model R/L1 U/iT1 Termlngl Terminal Insulation
S/L2 VIT2 - +1 +3 ScrewSize | “model | Tool Model | DieJaw | €2PModel
TIL3 WIT3
2070 - 2110 ; ; ; ; 6 M6 R14-6 YA-4 AD-902 TP-014
2138 ; ; ; ; 4 M6 R22-6 YA-5 AD-953 TP-022
2169, 2211 ; ; ; ; 4 M8 R22-8 YA-5 AD-953 TP-022
; ; ; ; 3 R38-10 TD-224,TD- | 1p_g38
212
; ; ; 1/0 x 2P ; R60-10 TD-225.TD- | 1p.060
YF-1 3
2257 M10 VET150.1
2/0 % 2P 2/0 % 2P ; ; ; 80-10 TD-227.TD- | 1p.0g0
; ; 4/0 x 2P ; ; R100-10 TD-228TD- 1 1p-100
- ; ; ; 2 R38-10 TD-224,TD- | 1p_g38
213
; ; ; 1/0 x 2P ; R60-10 TD-225TD- | 1p.060
YF-1 i i
2313 ; 3/0 x 2P ; ; ; M10 80-10 TD-227, TD TP-080
YET-150-1 214
4/0 x 2P ; ; ; ; R100-10 TD-2Z8 TD- | 1p.100
; ; 250 % 2P ; ; R150-10 TD-29.TD- 1 1po1s0
; ; ; ; 1 R60-12 TD-321TD- | 1p.o60
; ; ; 3/0 x 2P ; 80-12 el TD-323.TD- | 1p.ogo
2360 MI2 VET 3'00 X
250 x 2P 250 x 2P ; ; ; RI50-12 D325 I0- 1 7po1so
; ; 350 x 2P ; ; R200-12 TD-327.TD- | 1p.200
; ; ; ; 1 R60-12 D321 TD- 1 1p.o60
- ; ; 3/0 % 2P ; 80-12 TD-323.TD- | 1p.ogo
YF-1
2415 250 % 2p ] M12 VET-300.1
; ; ; RI50-12 D325 -1 7po1s0
; 300 x 2P
; ; 350 x 2P ; ; R200-12 TD-327.TD- | 1p.200
Table 5.12 Closed-Loop Crimp Terminals and Insulation Caps for 400 V Class
Recommended Gauge (AWG, kcmil) Crimping Tool
: Crimp .
Model R/L1 u/iT1 Terminal Terminal Insulation
siL2 VIT2 -+ +3 (@) ScrewSize | "Model | Tool Model | DieJaw | €2PModel
TIL3 WIT3
4002, 4004 ; ; ; ; 12 M4 RS.5-4 YA-4 AD-900 TP-005
4005 - 4012 ; ; ; ; 10 M4 R5.5-4 YA-4 AD-900 TP-005
4018, 4023 ; ; ; ; 10 M5 R5.5-5 YA-4 AD-900 TP-005
4031 ; ; ; ; 8 M6 R8-6 YA-4 AD-901 TP-008
4038 ; ; ; ; 6 M6 R14-6 YA-4 AD-902 TP-014
4044, 4060 ; ; ; ; 6 M6 R14-6 YA-4 AD-902 TP-014
4075 ; ; ; ; 6 M6 R14-6 YA-4 AD-902 TP-014
4089, 4103 ; ; ; ; 4 M6 R22-6 YA-5 AD-953 TP-022
4140, 4168 ; ; ; ; 4 M8 R22-8 YA-5 AD-953 TP-022
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Recommended Gauge (AWG, kcmil) Crimping Tool
. Crimp .
Model R/L1 U/T1 Terminal Terminal Insulation
s/L2 VIT2 -+ +3 @ ScrewSize | “model | Tool Model | DieJaw | €2PModel
TIL3 WiT3
- : - - 4 R22-10 TD'222132’ -1 Tp.o22
YE-1 . .
4208 1/0 x 2P 1/0 x 2P - 1/0 x 2P - M10 R60-10 TD-225, TD TP-060
YET-150-1 213
- - 3/0 x 2P - - 80-10 TD-227.TD- | 1p.080
. . - . 2 R38-10 TD-224TD- | 1p.038
TD-225, TD-
. - - - - YE-1 : .
1950 1/0 x 2P 1o R60-10 213 TP-060
YET-150-1
2/0 x 2P 2/0 x 2P -
. - 80-10 TD-227.TD- | 1p.080
- : 3/0 x 2P
- : : - 2 R38-10 TD-224TD- | 1p.g38
. - - 1/0 x 2P - R60-10 TD-225.TD- | 1p.060
YE-1
4296 M10 VET150.1
3/0 x 2P 3/0 x 2P - : - 80-10 TD-227.TD- | 1p.080
: - 4/0 x 2P - - R100-10 TD'ZZZ& -1 1p.100
- - - - 1 R60-12 TD-321.TD- 1 1p.060
. - - 3/0 x 2P - 80-12 TD-323.TD- | 1p.080
YF-1
4371 MI2 VET200.1
250 x 2P 250 x 2P . . - R150-12 D325 TD- | 1pys0
: - 350 x 2P . - R200-12 D327 D=1 1p.200
. - - - 1 R60-12 D321 TD- | 1p.g60
. . - 4/0 x 2P - R100-12 D324 TD-\ 1po100
YE-1
4389 Mi12 YET-300-1
300 x 2P 300 x 2P : - - RI150-12 D325 TD- | 1p.150
. - 400 % 2P - - R200-12 D327 TD- | 1p.200
: - : - 1/0 R60-12 D321 D=1 1p.g60
. . . 3/0 x 4P - 80-12 TD-323.TD- | 1p.080
YE-1
4453 Mi12 VET300.1
- 4/0 x 4P 4/0 x 4P : - R100-12 TD-324TD- 1 1p-100
250 x 4P - - - - R150-12 TD'332153’ TD- 1 1p.150
- 2/0
- - - 80-12 TD-323TD- 1 1p.ogo
3/0 x 4P -
YF-I . .
4568 : 4/0 x 4P - - - M12 R100-12 TD-324, TD TP-100
YET-300-1 312
250 x 4P -
: - - RI50-12 TD-325TD- | 1p.y50
- 300 x 4P
- - - - 200 80-12 TD-323TD- | 1p.ogo
. - - 4/0 x 4P - R100-12 TD'332142’ TD- 1 1p.100
YE-1
4675 MI2 VE300.1
300 x 4P 300 x 4P - - - RI150-12 D325 TD- | 1p.is0
. - 400 x 4P - - R200-12 TD'332174’ TD- | 1p-200
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B Factory-Recommended Branch Circuit Protection for UL Listing

WARNING! Electrical Shock Hazard. Do not immediately energize the drive or operate peripheral devices after the drive blows
a fuse or trips an RCM/RCD. Wait for the time specified on the warning label at a minimum and make sure that all indicators are
OFF. Then check the wiring and peripheral device ratings to find the cause of the problem. Contact the manufacturer before
energizing the drive or peripheral devices if the cause is not known. Failure to obey can cause death or serious injury and

damage to the drive.
* 200 V class

Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
100,000 RMS symmetrical amperes and 240 Vac when there is a short circuit in the power supply.

* 400 V class

Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
100,000 RMS symmetrical amperes and 480 Vac when there is a short circuit in the power supply.
The built-in short circuit protection of the drive does not provide branch circuit protection. The user must provide
branch circuit protection as specified by the National Electric Code (NEC), the Canadian Electric Code, Part I

(CEC), and local codes.

Table 5.13 Factory-Recommended Branch Circuit Protection: 200 V Class (ND)

Drive Model Maximum Applicable Motor Output Input Current Rating Semicong:gzrg:g:::ttion Fuse
KWA(HE) A Manufacturer: EATON/Bussmann

2004 0.75 (0.75) 48 FWH-45B
2006 1.1(1.5) 6.7 FWH-45B
2010 223) 12.7 FWH-45B
2012 3(4) 17 FWH-50B
2018 3.7(5) 20.7 FWH-80B
2021 5.5(7.5) 30 FWH-80B
2030 7.5 (10) 40.3 FWH-125B
2042 11 (15) 52 FWH-150B
2056 15 (20) 78.4 FWH-200B
2070 18.5 (25) 96 FWH-225A
2082 22 (30) 114 FfV\ZHZ;(?/S\A* J
2110 30 (40) 111 FSV\ZHZSZS/S\A*I

FWH-275A
2138 37 (50) 136 FWH-300A *1
2169 45 (60) 164 F&ﬁiszgiil

FWH-325A
2211 55 (75) 200 FWH-A50A */
2257 75 (100) 271 FWH-600A
2313 90 (125) 324 FWH-800A
2360 110 (150) 394 FWH-1000A
2415 -

*1 A fuse with a large rated current for applications with repeated loads is recommended.

Table 5.14 Factory-Recommended Branch Circuit Protection: 200 V Class (HD)

. . : Semiconductor Protection Fuse
Drive Model Maximum Ap;lj(l‘;\(,:a:I: Motor Output Input CurrAent Rating Rated Current
(HP) Manufacturer: EATON/Bussmann
2004 0.55 (0.5) 3.6 FWH-45B
2006 0.75 (1) 4.8 FWH-45B
2010 1.5(2) 8.9 FWH-45B
2012 2.2(3) 12.7 FWH-50B
2018 3(4) 17 FWH-80B
2021 3.7(5) 20.7 FWH-80B
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: . . Semiconductor Protection Fuse
Drive Model Maximum Api:;;:a:: Motor Output Input Cur;:nt Rating Rated Current
(HP) Manufacturer: EATON/Bussmann

2030 5.5(7.5) 30 FWH-125B
2042 7.5 (10) 40.3 FWH-150B
2056 11 (15) 58.2 FWH-200B
2070 15 (20) 78.4 FWH-225A
FWH-225A

2082 18.5 (25) 96 FWH.250A */
FWH-225A

2110 22 (30) 82 FWH.250A */
FWH-275A

2138 30 (40) 111 FWEHL300A *1
FWH-275A

2169 37(50) 136 FWH-350A */
FWH-325A

2211 45 (60) 164 FWH.450A *]
2257 55 (75) 200 FWH-600A
2313 75 (100) 271 FWH-800A
2360 90 (125) 324 FWH-1000A
2415 110 (150) 394 FWH-1000A

*1 A fuse with a large rated current for applications with repeated loads is recommended.

Table 5.15 Factory-Recommended Branch Circuit Protection: 400 V Class (ND)

Maximum Applicable Motor | Maximum Applicable Motor Semiconductor Protection
Drive Model I:‘)Al;tPUt Output Input Current Rating Fuse Rated Current
(HP) kW (HP) A Manufacturer: EATON/
Input Voltage < 460 V Input Voltage > 460 V Bussmann
4002 0.75 (1) 0.75 (1) 2.5 FWH-50B
4004 1.5(2) 1.5(2) 47 FWH-50B
4005 22(3) 22(3) 6.7 FWH-50B
4007 3.0 (4) 3.0 (4) 8.9 FWH-60B
4009 4.0 (5) 3.7(5) 11.7 FWH-60B
4012 5.5(7.5) 5.5(7.5) 15.8 FWH-60B
4018 7.5 (10) 7.5 (10) 212 FWH-80B
4023 11 (15) 11 (15) 30.6 FWH-90B
4031 15 (20) 15 (20) 413 FWH-150B
4038 18.5 (25) 18.5 (25) 50.5 FWH-200B
4044 22 (30) 22 (30) 59.7 FWH-200B
4060 30 (40) 30 (40) 58.3 FWH-225A
4075 37 (50) 37 (50) 71.5 FWH-250A
4089 45 (60) 45 (60) 86.5 FWH-275A
4103 55 (75) 55 (75) 105 FWH-275A
4140 75 (100) 75 (100) 142 FWH-300A
4168 90 (125) 90 (125) 170 FWHJZSA*
FWH-400A */
4208 110 (150) 110 (150) 207 FWH-500A
4250 132 (175) 150 (200) 248 FWH-600A
4296 160 (200) 185 (250) 300 FWH-700A
4371 200 (250) 220 (300) 373 FWH-800A
4389 220 (300) 260 (350) 410 FWH-1000A
4453 250 (335) 300 (400) 465 FWH-1200A
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Maximum Applicable Motor | Maximum Applicable Motor Semiconductor Protection
) Output Output Input Current Rating Fuse Rated Current
Drive Model
kW (HP) kW (HP) A Manufacturer: EATON/

Input Voltage < 460 V Input Voltage > 460 V Bussmann

4568 315 (400) 335 (450) 584 FWH-1200A
FWH-1400A

4675 355 (450) 370 (500) 657 N

FWH-1600A */

*1 A fuse with a large rated current for applications with repeated loads is recommended.

Table 5.16 Factory-Recommended Branch Circuit Protection: 400 V Class (HD)

Maximum Applicable Motor | Maximum Applicable Motor Semiconductor Protection
R k?I;ItPUt Output Input Current Rating Fuse Rated Current
(HP) kW (HP) A Manufacturer: EATON/
Input Voltage < 460 V Input Voltage >460 V Bussmann
4002 0.55(0.75) 0.55 (0.75) 1.9 FWH-50B
4004 1.1(1.5) 0.75 (1) 35 FWH-50B
4005 1.5(Q2) 15Q) 4.7 FWH-50B
4007 2203) 22(3) 6.7 FWH-60B
4009 3(4) 3(4) 8.9 FWH-60B
4012 4.0(5) 3.7(5) 11.7 FWH-60B
4018 5.5(7.5) 5.5(7.5) 15.8 FWH-80B
4023 7.5 (10) 7.5 (10) 212 FWH-90B
4031 11 (15) 11 (15) 30.6 FWH-150B
4038 15 (20) 15 (20) 413 FWH-200B
4044 18.5 (25) 18.5 (25) 50.5 FWH-200B
4060 22 (30) 22 (30) 43.1 FWH-225A
4075 30 (40) 30 (40) 58.3 FWH-250A
4089 37 (50) 37 (50) 71.5 FWH-275A
4103 45 (60) 45 (60) 86.5 FWH-275A
4140 55 (75) 55 (75) 105 FWH-300A
4168 75 (100) 75 (100) 142 F\?’:Xgﬁi .
4208 90 (125) 90 (125) 170 FWH-500A
4250 110 (150) 110 (150) 207 FWH-600A
4296 132 (175) 150 (200) 248 FWH-700A
4371 160 (200) 185 (250) 300 FWH-800A
4389 200 (250) 220 (300) 373 FWH-1000A
4453 220 (300) 260 (350) 410 FWH-1200A
4568 250 (335) 300 (400) 465 FWH-1200A
FWH-1400A
4675 315 (400) 335 (450) 584 FWEL1600A *7

*1 A fuse with a large rated current for applications with repeated loads is recommended.

€ Low Voltage Wiring for Control Circuit Terminals

You must provide low voltage wiring as specified by the National Electric Code (NEC), the Canadian Electric
Code, Part I (CEC), and local codes. The NEC class 1 circuit conductor is recommended. Use the UL approved
class 2 power supply for external power supply.

Table 5.17 Control Circuit Terminal Power Supplies

Input/Output Terminals Power Supply Specifications
L Uses the LVLC power supply in the drive.
Digital input DIl to DI8, DOV, DIC, D24V R
Use the UL Listed class 2 power supply for external power supply.
. Uses the LVLC power supply in the drive.
Analog input All to AI3, AOV, +10V, -10V R
Use the UL Listed class 2 power supply for external power supply.
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Input/Output Terminals Power Supply Specifications
Analog output AO1, AO2, AOV Uses the LVLC power supply in the drive.
. Uses the LVLC power supply in the drive.
Pulse train output PO, AOV

Use the UL Listed class 2 power supply for external power supply.

Uses the LVLC power supply in the drive.

Pulse train input PI, AOV .
Use the UL Listed class 2 power supply for external power supply.
X . Uses the LVLC power supply in the drive.
Safe disable input H1, H2, HC .
Use the UL Listed class 2 power supply for external power supply.
. . Uses the LVLC power supply in the drive.
Serial communication input/output A+, B-, AOV .
Use the UL Listed class 2 power supply for external power supply.
24 V external power supply E24V, AOV Use the UL Listed class 2 power supply.

€ Drive Motor Overload and Overheat Protection

The drive motor overload and overheat protection function complies with the National Electric Code (NEC) and
the Canadian Electric Code, Part I (CEC).

Set the Motor Rated Current and L1-01 [Motor Cool Type for OL1 Calc] through L1-04 [Motor oH FLT Reaction
Select] correctly to enable motor overload and overheat protection.

Refer to the control method and set the motor rated current with £2-01 [Mot Rated Current (FLA)], E5-03 [PM
Mot Rated Current (FLA)], or E9-06 [Motor Rated Current].

B E2-01 Mot Rated Current (FLA)

No. o Default
Name Description
(Hex.) (Range)
E2-01 Mot Rated Current (FLA) Determined by 02-04 and
(030E) Sets the motor rated current in amps. C6-01
(10% to 200% of the drive
rated current)

Note:
*If E2-01 < E2-03 [Mot Rated Current (FLA) < Mot No-Load Current] the drive will detect oPE(Q2 [Parameter Range Setting Error].

* The default settings and setting ranges are in these units:
—0.01 A: 4002 to 4023

—0.1 A: 4031 to 4675

The value set for E2-01 becomes the reference value for motor protection, the torque limit, and torque control.
Enter the motor rated current as written on the motor nameplate. The value of £2-0] is automatically set to the
value input for “Motor Rated Current” by the Auto-Tuning process.

B ES5-03 PM Mot Rated Current (FLA)

No. L. Default
Name Description
(Hex.) (Range)
ES-03 PM Mot Rated Current Determined by E5-01
(032B) (FLA) Sets the PM motor rated current (FLA). (10% to 200% of the drive
rated current)

Note:

When the drive model changes, the display units for this parameter also change.
+0.01 A: 4002 to 4023

*0.1 A: 4031 to 4675

The drive automatically sets £5-03 to the value input for “PM Motor Rated Current” after you do these types of
Auto-Tuning:

* PM Motor Parameter Settings

* PM Stationary Auto-Tuning

* PM StaTun for Stator Resistance

* PM Rotational Auto-Tuning
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B E9-06 Motor Rated Current

No. o Default
Name Description
(Hex.) (Range)
E9-06 Motor Rated Current Determined by E9-01 and
(11E9) Sets the motor rated current in amps. 02-04
(10% to 200% of the drive
rated current)
Note:

When the drive model changes, the display units for this parameter also change.
+0.01 A: 4002 to 4023

*0.1 A: 4031 to 4675

The setting value of £9-06 is the reference value for motor protection. Enter the motor rated current shown on the
motor nameplate. Auto-Tuning the drive will automatically set £9-06 to the value input for “Motor Rated

Current”.

B L1-01 Motor Cool Type for OL1 Calc

No. o Default
Name Description
(Hex.) (Range)
L1-01 Motor Cool Type for OLI Determined by A1-02
(0480) Cale Sets the motor overload protection with electronic thermal protectors. (0-06)

This parameter enables and disables the motor overload protection with electronic thermal protectors.

The cooling capability of the motor changes when the speed control range of the motor changes. Use an electronic
thermal protector that aligns with the permitted load characteristics of the motor to select motor protection.

The electronic thermal protector of the drive uses these items to calculate motor overload tolerance and supply
overload protection for the motor:

* Output current
* Output frequency

* Motor thermal characteristics

* Time characteristics

If the drive detects motor overload, the drive will trigger an oL1 [Motor Overload] and stop the drive output.

Set H2-01 = 4E [Multi-Function Digital Output 1 = Drive PreOH] to set a motor overload alarm. If the motor
overload level is more than 90% of the oL/ detection level, the output terminal turns ON and triggers an overload

alarm.

0 : Disabled

Disable motor protection when motor overload protection is not necessary or when the drive is operating more

than one motor.

Power supply

Mot
Drive oL1 ot
S —c
DI3 (External fault) oL2
olL1 N.C. 4,—\—@
Thermal
oL2 overload
DoV relay
DIC
D24V

Figure 5.22 Example: Protection Circuit Configuration to Connect More than One Motor to One Drive

NOTICE: When one drive is operating more than one motor at the same time or when the rated current of the motor is much
larger than rated current of a standard motor, you cannot protect the motor with electronic thermal protection. To protect each
motor, set L1-01 =1 [Motor Cool Type for OL1 Calc = VTorque], configure the circuits, then add thermal relays to each motor.
The magnetic contactor installed for motor protection cannot be switched ON/OFF during run. Failure to obey can cause motor

failure.

1:VTorque

Use this setting for general-purpose motors with a 60 Hz base frequency.
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The overload tolerance decreases as motor speed decreases because the cooling fan speed decreases and the ability
of the motor to cool decreases in the low speed range.

The overload tolerance characteristics of the motor change the trigger point for the electronic thermal protector.
This provides motor overheat protection from low speed to high speed across the full speed range.

Load Tolerance

Cooling Capability

Overload Characteristics
(at 100% motor load)

0,
‘I'%gue (%) Rated speed = 100 % speed
% Max. speed
60's '+ overframe # 200LJ
short time -—

. Max. speed
100} '+ frame # 160MJ to 180LJ

90 peed
under frame # 132MHJ

Continuous

60H

L R o
700720 167 200 Motor speed (%)
(60 Hz)

5 33

This motor is designed to operate with commercial line
power. Operate at a 60 Hz base frequency to maximize
the motor cooling ability.

If the motor operates at frequencies less than 60 Hz, the
drive will detect oL 1. The drive triggers a fault relay
output and the motor coasts to stop.

2: CT 10:1 Speed Range

Use this setting for drive-dedicated motors with a speed range for constant torque of 1:10.
The speed control for this motor is 10% to 100% when at 100% load. Operating slower than 10% speed at 100%

load will cause motor overload.

Cooling Capability

Overload Characteristics
(at 100% motor load)

Load Tolerance
0,
T105rgue (%) Rated speed = 100 % speed
60s i ‘“%Max. speed
short time © 1 overframe # 200LJ
i i i<37 Max. speed
1007 \ © 1 frame # 160MJ to 180LJ
| i ) | —Max. speed
1 [ \_ | under frame # 132MJ
551 o L
50{ |Continuous, ! ! !
! L L Y
0910 100120 167200 MOlor speed (%)

This motor is designed to withstand increased
temperatures during continuous operation in the low
speed range (10% base frequency).

The motor operates continuously at 10% to 100% base
frequency. Operating slower than 10% speed at 100%
load will cause motor overload.

3:CT 100:1 SpeedRange

Use this setting for vector motors with a speed range for constant torque of 1:100.
The speed control for this motor is 1% to 100% when at 100% load. Operating slower than 1% speed at 100%

load will cause motor overload.

Load Tolerance

Cooling Capability

Overload Characteristics
(at 100% motor load)

T %
;)g%ue %) Rated speed = 100 % speed

.~ Max. speed

60s T
short time 1 over frame # 200LJ
<37 Max. speed
100 i frame # 160MJ to 180LJ
90H I

< Max. speed
under frame # 132MJ

50t Continuous

Motor speed (%)

700120 167 200

This motor is designed to withstand increased
temperatures during continuous operation in the low
speed range (1% base frequency).

The motor operates continuously at 1% to 100% base
frequency. Operating slower than 1% speed at 100% load
will cause motor overload.

4 : PM VTorque

Use this setting for PM motors with derated torque characteristics.
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The overload tolerance decreases as motor speed decreases because the cooling fan speed decreases and the ability
of the motor to cool decreases in the low speed range.

The overload tolerance characteristics of the motor change the trigger point for the electronic thermal protector.
This provides motor overheat protection from low speed to high speed across the full speed range.

Overload Characteristics

Load Tolerance Cooling Capabilit
el (at 100% motor load)
Torque (%) This motor is designed to withstand increased If the motor operates continuously at lower speed than
temperatures during continuous operation at rated speed | rated rotation speed at more than 100% torque, the drive

180 F-----mmmmoe oo ! and rated torque. will detect oL /. The drive triggers a fault relay output and
120 Lo 50 s ! the motor coasts to stop.
100 F---2~ :*, _short time ‘

801> " Continuous |

50 |

1 L Mot d (9
0 10 33 f0p Motor speed (%)

5: PM CTorque
Use this setting with a PM motor for constant torque that has a speed range for constant torque of 1:500.

The speed control for this motor is 0.2% to 100% when at 100% load. Operating slower than 0.2% speed at 100%
load will cause motor overload.

Overload Characteristics

Load Tolerance Cooling Capabilit
ey (at 100% motor load)
Torque (%) . ) This motor is designed to withstand increased The motor operates continuously at 0.2% to 100% rated
150 60 s short time rating temperatures during continuous operation in the low speed. Operating slower than 0.2% speed at 100% load
125 N speed range (0.2% base frequency). will cause motor overload.

M5 17"~ Gonfinuous rating

[ A

!
|
!
i ! ! Motor speed relative
002 100120130 150 to rated speed (%)

6 : VT (50H2)
Use this setting for general-purpose motors with a 50 Hz base frequency.

The overload tolerance decreases as motor speed decreases because the cooling fan speed decreases and the ability
of the motor to cool decreases in the low speed range.

The overload tolerance characteristics of the motor change the trigger point for the electronic thermal protector.
This provides motor overheat protection from low speed to high speed across the full speed range.

Overload Characteristics

Load Tolerance Cooling Capabilit
el (at 100% motor load)
Torque (%) - o This motor is designed to operate with commercial line If the motor operates at frequencies less than commercial
150 F?ated speed =100 % speed power. Operate at a 50 Hz base frequency to maximize line power, the drive will detect oL 1. The drive triggers a

a Standards Compliance

100 frame # 160MJ to 180LJ

90

:% Max. speed the motor cooling ability. fault relay output and the motor coasts to stop.
q 1+ overframe # 200LJ

60s \ Lo

short time ! ~—— Max. speed

~+— Max. speed
under frame # 132MHJ

Continuous

60

I .. Motor speed (%)
5 33 100120 167 200
(50 Hz)

B L1-02 OL1 Protect Time

No. L Default
Name Description
(Hex.) (Range)
102 |OLI Protect Time 1.0 min
(0481) Sets the operation time for the electronic thermal protector of the drive to prevent damage to the (0.1 - 5.0 min)
motor. Usually it is not necessary to change this setting.
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Set the overload tolerance time to the length of time that the motor can operate at 150% load from continuous
operation at 100% load.

When the motor operates at 150% load continuously for 1 minute after continuous operation at 100% load (hot
start), the default setting triggers the electronic thermal protector.
Operation time (min.)

10 ,,,,,,,,,,,,,,,,,,, 3 ,,,,,,,,,,,,,,,,,,,,,,,,
7 e ‘
I i ot il
! ~— Cold start
! (characteristics when an overload occurs
L e at a complete stop)
04 [~~~ "~~~ mmo- mmmmmmee mmmmmm s
' ' -—— Hot start
i i i (characteristics when an overload occurs
01 | | | during continuous operation at 100 %)
’ ! ! ! Motor current (%)
0 100 150 200 (E2-01 = 100 %)

Figure 5.23 Example: Protection Operation Time for a General-purpose Motor at Rated Output Frequency
Motor overload protection operates in the range between a cold start and a hot start.
This example shows a general-purpose motor operating at the base frequency with L7-02 set to 1.0 min.
* Cold start

Shows the motor protection operation time characteristics when the overload occurs immediately after starting
operation from a complete stop.

* Hot start
Shows the motor protection operation time characteristics when overload occurs from continuous operation
below the motor rated current.

B L1-03 Motor oH AL Reaction Select

No. . Default
Name Description
(Hex.) (Range)
L103 | Motor oH AL Reaction 3
(0482) Select Sets drive operation when the PTC input signal entered into the drive is at the oH3 [Motor 0-3)
Overheat Alarm] detection level.

0 : Ramp->Stop

The drive ramps the motor to stop in the deceleration time. Fault relay output terminal 1INO-1CM turns ON and
INC-1CM turns OFF.

1: Coast->Stop

The output turns OFF and the motor coasts to stop. Fault relay output terminal INO-1CM turns ON, and 1NC-
1CM turns OFF.

2 : Fast Stop (C1-09)

The drive stops the motor in the deceleration time set in C1-09 [Fast Stop Time]. Fault relay output terminal 1NO-
1CM turns ON, and INC-1CM turns OFF.

3 : Alarm Only
The keypad shows 0H3, and operation continues. The output terminal set for Alarm [H2-01 to H2-03 = 4] turns
ON.
B Motor oH FLT Reaction Select
No. L. Default
(Hex.) Name Description (Range)
L1-04 Motor oH FLT Reaction 1
(0483) Select Sets the drive operation when the PTC input signal to the drive is at the o4 [Motor Overheat 0-2)
Fault (PTC Input)] detection level.

0 : Ramp->Stop

The drive ramps the motor to stop in the deceleration time. Fault relay output terminal INO-1CM turns ON and
INC-1CM turns OFF.
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1: Coast->Stop

The output turns OFF and the motor coasts to stop. Fault relay output terminal 1INO-1CM turns ON, and INC-
1CM turns OFF.

2 : Fast Stop (C1-09)

The drive stops the motor in the deceleration time set in C1-09 [Fast Stop Time]. Fault relay output terminal 1NO-
1CM turns ON, and INC-1CM turns OFF.
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5.4 China RoHS Compliance

body, or property.

19

Figure 5.24 China RoHS Mark

The China RoHS mark is displayed on products containing six specified hazardous substances that are in excess
of regulatory limits, based on the “Administrative Measures for the Restriction of the Use of Hazardous
Substances in Electrical and Electronic Products” and “Marking for the Restricted Use of Hazardous Substances in
Electronic and Electrical Products” (SJ/T 11364-2014), which were promulgated on January 26, 2016. The
number displayed in the center of the mark indicates the environment-friendly use period (number of years) in
which electrical and electronic products that are being produced, sold, or imported to China can be used. The date
of manufacture of the electrical and electronic product is the starting date of the environment-friendly use period
for the product. The six specified hazardous substances contained in the product will not leak outside of the
product during normal use within this period and will have no serious impact on the environment, the human

The environment-friendly use period for this product is 15 years. This period is not the product warranty period.

Table 5.18 Contents of Hazardous Substances in This Product

Parts Name

Hazardous Substances

Lead (Pb)

Mercury (Hg)

Cadmium (Cd)

Hexavalent
Chromium (Cr(VI))

Polybrominated
Biphenyls (PBB)

Polybrominated
Diphenyl Ethers
(PBDE)

Circuit Board

X

o

[e]

o

Electronic Parts

X

o

o

o

Brass Screw

X

o

o

o

Aluminum Die Casting

X

o

o

o

Note:

This table has been prepared in accordance with the provisions outlined in SJ/T 11364.

o: Indicates that said hazardous substance contained in all of the homogeneous materials for this part is below or equal to the limit requirement of GB/T 26572.
x: Indicates that said hazardous substance contained in at least one of the homogeneous materials used for this part is above the limit requirement of GB/T 26572.

This product complies with EU RoHS directives. In this table, "x" indicates that hazardous substances that are exempt from EU RoHS directives are contained.
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SuUD
Fu;:}i?;‘alo/
Figure 5.26 TUV Mark
The TUV mark identifies that the product complies with the safety standards.
This section gives precautions to support the Safe Disable input. Contact the manufacturer for more information.

Table 5.20 Applied Safety Standards and Unified Standards

Safety Standards Unified Standards

IEC/EN 61508:2010 (SIL3)

Functional Safety TIEC/EN 62061/A2:2015 (SILCL3)

IEC/EN 61800-5-2:2007 (SIL3)

Machine Safety ISO/EN ISO 13849-1:2015 (Cat.3, PL ¢)

EMC IEC/EN 61000-6-7:2015, IEC/EN61326-3-1:2008

SIL = Safety Integrity Level.

€ Safe Disable Specifications

The Safe Disable input provides the stop function compliant to “Safe Torque Off” defined in TEC/EN 61800-5-
2:2007. The Safe Disable input is designed to meet the requirements of EN ISO 13849-1 and IEC/EN 61508. It is
also equipped with the safety status monitor to detect safety circuit errors.

When you install the drive as a component in a system, you must make sure that the system complies with the
applicable safety standards.

Table 5.21 Specifications for the Safety Function

Item Description

e Input: 2

Safe Disable input (H1, H2)

Signal ON level: 18 Vdc to 28 Vdc
Input/output Signal OFF level: -4 Vdc to +4 Vdc

* Output: 1
MFDO safety monitor output for external device monitor (EDM)

Response time from opening the input to stopping the drive output 3 ms or less

Response time from opening H1 and H2 terminal inputs to operating the EDM 20 ms or less

signal
Less frequent operation request mode PFD = 4.65E-¢
Failure probability .
Frequent operation request mode or _ 9
continuous mode PFH = L.1IE

Performance level The Safe Disable input complies with the performance level requirements of EN ISO 13849-

HFT (hardware fault tolerance) N=1

Type of subsystem Type B

EDM = External Device Monitoring
PFD = Probability of Failure on Demand
PFH = Probability of Dangerous Failure per Hour

€ Safety Precautions

DANGER! Sudden Movement Hazard. Make sure that the full system or machinery in which the Safe Disable function is used
complies with safety requirements. When implementing the Safe Disable function into the safety system of a machine, do a full
risk assessment for the system to make sure that all parts of the system comply with applicable safety standards. Incorrect
application of the Safe Disable function will cause serious injury or death.

DANGER! Sudden Movement Hazard. An external holding brake or dynamic brake are NOT drive safety components. Systems
that use an external holding brake or dynamic brake with a drive output signal (including EDM) are not safe systems because
the drive output signal is not a safety component. You must use a system that satisfies the safety requirements. Failure to obey
will cause death or serious injury.
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DANGER! Sudden Movement Hazard. Connect the Safe Disable inputs to the devices as specified by the safety requirements.
Failure to obey will cause death or serious injury.

WARNING! Sudden Movement Hazard. With PM motors, the failure of two output transistors can cause current to flow through
the motor winding and move the motor output axis 180 electrical degrees. This is possible when the Safe Disable function turns
off the drive output. Make sure that output transistors failure will not effect the safety of the application when with the Safe
Disable function. Failure to obey could cause death or serious injury.

WARNING! Electrical Shock Hazard. The Safe Disable function will turn off the drive output, but it will not stop the drive power
supply and it cannot electrically isolate the drive output from the input. Always turn off the drive power supply during
maintenance and installations on the drive input and output sides. Failure to obey could cause death or serious injury.

WARNING! Sudden Movement Hazard. An external gravitational force in the vertical axis will move the motor although the Safe
Disable function is in operation. Failure to obey could cause serious injury or death.

WARNING! Sudden Movement Hazard. Remove the pre-installed wire links between terminals H1-HC and H2-HC to use the
Safe Disable inputs. Failure to obey will prevent correct operation of the Safe Disable circuit and could cause death or serious
injury.

WARNING! Sudden Movement Hazard. Regularly examine the Safe Disable input and all other safety features. A system that
does not operate correctly can cause death or serious injury.

WARNING! Sudden Movement Hazard. Only let approved technicians with full knowledge of the drive, the instruction manual,
and safety standards wire, examine, and maintain the Safe Disable input. Failure to obey could cause death or serious injury.

NOTICE: A maximum of 3 ms will elapse from when terminals H1 or H2 shut off until the drive switches to the "Safe Torque Off"
status. Set the OFF status for terminals H1 and H2 to hold for at least 2 ms. The drive may not be able to switch to the “Safe
Torque Off” status if terminals H1 and H2 are only open for less than 2 ms.

NOTICE: Only use the Safe Disable Monitor (multi-function output terminal set to the EDM function) to monitor the Safe Disable
status or to find a malfunction in the Safe Disable inputs. The monitor output is not a safety output.

NOTICE: Drives that have a built-in safety function must be replaced 10 years after first use.

€ Using the Safe Disable Function
B Safe Disable Circuit

The Safe Disable circuit has two isolated channels (terminals HI and H2) that stop the output transistors. The
input can use the internal power supply of the drive.
Set the EDM function to one of the MFDO terminals /H2-xx = E or 10E] to monitor the status of the Safe Disable

function. This is the “Safe Disable monitor output function”.
Main circuit power supply

Multi-function digital output or
multi-function photocoupler output (H2-xx = E or 10E)
Mx ‘
Control circuit
Safety relay or HC +%41V
PLC with safety function
Safety
Feedback output
HA1 —
g@ Gate block 1 |
H2 1
DoV \—
1 Power module
Drive /L /L J\

Motor

Figure 5.27 Safe Disable Function Wiring Example
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B Enabling and Disabling the Drive Output (“Safe Torque Off”)

Example of drive operation when as the drive changes from the "Safe Torque Off" status to usual operation.

Output frequency —————— Motor coasts to stop
‘\\ Clear the Run command to release
N the Safety function.
Drive ready
| s
Run command  Run ! | Stop
! ¥
H1, H2 ON (Safety function |OFF (Safety function enabled)l
Input terminal disabled) ! i
Drive output Usual operation X Safe Torque Off X Baseblock (Not safe)

Figure 5.28 Safe Disable Operation

Switching from Usual Operation to “Safe Torque Off”
Turn OFF (open) safety input terminal H1 or H2 to enable the Safe Disable function. When the Safe Disable
function is enabled while the motor is operating, the drive output and motor torque turn off and the motor always
coasts to stop. The b1-03 [Stopping Method Selection] setting does not have an effect on the stopping method.
The “Safe Torque Off” status is only possible with the Safe Disable function. Clear the Run command to stop the
drive. Turning off drive output (a baseblock condition) # “Safe Torque Off”.

Note:

A maximum of 3 ms will elapse from when terminals H1 or H2 shut off until the drive switches to the "Safe Torque Off" status. Set the
OFF status for terminals H1 and H2 to hold for at least 2 ms. The drive may not be able to switch to the “Safe Torque Off” status if
terminals H1 and H2 are only open for less than 2 ms.

Turn OFF terminals H1 and H2 after the motor fully stops. This will prevent the motor from coasting to stop during usual operation.

Going from “Safe Torque Off” to Usual Operation

The safety input will only release when there is no Run command.

* During Stop:
When the Safe Disable function is triggered during stop, close the circuit between terminals H1-HC and H2-HC
to disable “Safe Torque Off”. Enter the Run command after the drive stops correctly.

* During Run:
When the Safe Disable function is triggered during run, close the circuit between terminals HI-HC and H2-HC
to disable “Safe Torque Off” after clearing the Run command. Enter the Stop command, then enter the Run
command when terminals H1 and H2 are ON or OFF.

B Safe Disable Monitor Output Function and Keypad Display

Information about the relation between the input channel status, Safety monitor output status, and drive output
status.

Table 5.22 Safe Disable Input and External Device Monitor (EDM) Terminal Status

Input Channel Status Safety Monitor Output Status
Input 1 Input 2 MFDO Terminal MFDO Terminal Drive Output Status Keypad Display LED Status Ring
(H1-HC) (H2-HC) (H2-xx = E) (H2-xx = 10E)
ON ON Baseblock . .
L. L OFF ON . Normally displayed Ready: [lluminated
(Close the circuit) (Close the circuit) (Drive ready)
FF N ft tat ToF
° ON OFF ON Safety status STol ALM/ERR: Flashing
(Open) (Close the circuit) (STo) (Flashing)
N FF ft tati ToF
oN 0 OFF ON Safety status STol ALM/ERR: Flashing
(Close the circuit) (Open) (STo) (Flashing)
FF FF ft tat T
° ° ON OFF Safety status S (,) Ready: Flashing
(Open) (Open) (STo) (Flashing)

Safety Function Status Monitor

The drive Safety monitor output sends a feedback signal about the status of the Safety function. The Safety
monitor output is one of the possible settings available for the MFDO terminals. If there is damage to the Safe
Disable circuit, a controller (PLC or safety relay) must read this signal as an input signal to hold the “Safe Torque
Off” status. This will help verify the condition of the safety circuit. Refer to the manual for the safety device for
more information about the Safety function.

It is possible to switch polarity of the Safety monitor output signal with the MFDO function settings.
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Keypad Display
If the two input channels are OFF (Open), the keypad will flash S7o /Safe Torque OFF].

If there is damage to the Safe disable circuit or the drive, the keypad will flash SToF [Safe Torque OFF
Hardware] when one input channel is OFF (Open), and the other is ON (Short circuit). When you use the Safe
disable circuit correctly, the keypad will not show SToF.

If there is damage to the drive, the keypad will show SCF' [Safety Circuit Fault] when the drive detects a fault in
the Safe disable circuit. Refer to the chapter on Troubleshooting for more information.

B Validating the Safe Disable Function

After you replace parts or do maintenance on the drive, first complete all necessary wiring to start the drive, then
test the Safe Disable input with these steps. Keep a record of the test results.

* When the two input channels are OFF (Open), make sure that the keypad flashes S7o [Safe Torque OFF], and
make sure that the motor is not running.

* Monitor the ON/OFF status of the input channels and make sure that MFDO set to the EDM function operates
as shown in n.
If one or more of the these items are true, the ON/OFF status of the MFDO may not display correctly on the
keypad:

— Incorrect parameter settings.

— A problem with an external device.

— The external wiring has a short circuit or is disconnected.
— There is damage to the device.

Find the cause and repair the problem to correctly display the status.
* Make sure that the EDM signal operates as expected during usual operation.
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6.1 Field Bus Network Support

6.1 Field Bus Network Support

You can use the PLC to control and monitor the drive through the network. The drive has a standard RS-485
interface (Modbus communications). Install a separately sold communication option on the drive to support other

network communications.

€ Available Communication Options

The following field bus networks are compatible with the drive. Contact the manufacturer or your nearest sales

representative to order a communication option.

Table 6.1 Available Field Bus Network

Type of Communications Option model
EtherCAT SI-ES3
PROFINET SI-EP3
EtherNet/IP SI-EN3
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6.2 Modbus Communications

6.2 Modbus Communications

This section gives detailed information about the parameters, error codes and communication procedures for
Modbus communications.

€ Configure Master/Slave

You can use the Modbus protocol for serial communication with programmable controllers (PLC).

The Modbus communication uses one master (PLC) and a maximum of 31 slave drives. Serial communications
usually starts with a signal from the master to the slave drives.

A slave drive that receives a command from the master does the specified function and then sends a response back
to the master. You must set the address number for each slave drive before you start signal communications to
make sure that the master uses the correct address numbers.

A

=

A - Master (PLC) B - Slave (drive)

Figure 6.1 PLC and Drive Connection Example

4 Communication Specifications
Table 6.2 Modbus Specifications

Item Specification
Interface RS-485
Synchronization method Asynchronous (start-stop synchronization)

Communications speed: 1.2,2.4, 4.8, 9.6, 19.2, 38.4, 57.6, 76.8, 115.2 kbps

Data length: 8 bit (fixed)

Communication parameter
Parity: even, odd, none

Stop bit 1 bit (fixed)

Communication protocol Modbus standard (RTU mode only)

Number of possible units to connect Maximum: 31 units

€ Communication with the PLC

This section gives information about the settings for the termination resistor and how to connect to Modbus
communications. Modbus communications uses an RS-485 interface (2-wire sequence).

B Connect Communications Cable

Use this procedure to start communication between the PLC and drive.
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6.2 Modbus Communications

1. De-energize the drive then connect the communications cable to the PLC and the drive. The drive uses
terminal TB4 for Modbus communications.

TB4
AQV  +RS485-
ENANENARENaY

A - Terminal AC: Signal ground C - Terminal R$485-: Communication
B - Terminal RS485+: input/output (-)
Communication input/output (+)
Figure 6.2 Communications Cable Connection Terminal (TB4)

Note:

Isolate the communications wiring from the main circuit wiring and other high-power wiring Use shielded wires for the
communications wiring and connect cable sheaths to the ground terminal of the drive. Incorrect wiring procedures could
cause drive malfunction because of electrical interference.

2. Install the termination resistor on the network termination slave drive. Set the DIP switch S2 to the ON
position to enable the termination resistor on the drive.

3. Energize the drive.
4. Use the drive keypad to set the necessary communications parameters H5-01 to H5-12.

* H5-01 [Mbus Address]

» H5-02 [Mbus BaudRate]

* H5-03 [Mbus Parity]

* H5-04 [Mbus Error Stop]

» H5-05 [Mbus Fault Detection Selection]

* H5-06 [Mbus Tx Wait Time]

* H5-09 [Mbus CE Detect Time]

* H5-10 [Mbus 0025H Unit Sel]

* H5-11 [Mbus ENTER Command Mode]

* H5-12 [Mbus Run Command Method Sel]

5. De-energize the drive and wait for the keypad display to turn off.
6. Energize the drive.

The drive is prepared to start communication with the PLC.

B Set the Termination Resistor

You must enable the termination resistor on the slave terminal of the drive to use Modbus communications. Use
DIP switch S2 on the terminal block to enable and disable the built-in termination resistor. The following figure

shows an example of how to set DIP switch S2.
RS485-

40
OFF ON Termination
resistor
sz [M[] [m 9 Rs-4e5 Rs:é: W22 o1 switoh 52
-wire seq + L
40
— >
Figure 6.3 Modbus Communication Terminal and DIP Switch S2

Use the tip of a tweezers or a jig with a tip width of 0.8 mm (0.03 in.) to set the DIP switch. When you install the
drive in the terminal of the communication line, set DIP switch S2 to ON. Set DIP switch S2 to OFF on all other
drives.

B Wiring Diagram for More than One Drive

The following figure shows how to wire more than one connected drive with using Modbus communications.
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6.2 Modbus Communications

Figure 6.4 Wiring Diagram for More than One Drive

Set DIP switch S2 to the ON position on the last drive of the Modbus communication network to enable the
termination resistor.

€ Modbus Drive Operations

Drive parameters will apply to the settings when the drive is running during Modbus communications. This
section gives information about the available functions and their related parameters.

B Executable Functions
A PLC can do these operations with Modbus communications. Parameter settings (except H5-xx) do not have an
effect on the availability of these operations.

* Monitor the drive status and operate the drive

* Set and view parameters

* Reset a fault

* Multi-function input setting (The input command from Modbus communications and MFDI terminals (DI1 to

DIR) are linked by a logical OR operation.)
B Drive Control

Select the external command that sets the frequency references and motor run/stop with Modbus communications.
Use the following information to set the parameters as specified by the application.

Table 6.3 Required Parameter Settings for Drive Control from Modbus

LOCAL Control Selected Parameter Setting Value
b1-01 [Freq. Ref. Sel. 1] 2 [Modbus]
External reference 1
b1-02 [Run Comm. Sel 1] 2 [Modbus]
bl-15 [Freq. Ref. Sel. 2] 2 [Modbus]
External reference 2
b1-16 [Run Comm. Sel 2] 2 [Modbus]

For more information about operation mode selection, refer to b7-01 [Freq. Ref. Sel. 1] and b1-02 [Run Comm.
Sel 1]. Refer to HI-xx: MFDI Function Select = 9 [Ext. Ref. 1/2 Selection] for more information about external
command.

4 Communications Timing

This section gives information about message timing.

To prevent overrun of the slave side, the master cannot send a message to the same drive for a selected length of
time.

To prevent overrun of the master side, the slave cannot send a response message to the master for a selected length
of time.
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B Command Message from Master to Slave

To prevent data loss and overrun, after the master receives a message from the slave, the master cannot send the
same type of command message to the same slave for a selected length of time. The minimum wait time is
different for each type of message.

Table 6.4 Minimum Wait Time to Send a Message

Command Type Example Minimum Wait Time

¢ Operation commands (Run command, stop command)
1 e 1/O settings 5ms */
* Reading the motor and parameter setting values

2 Writing a parameter 50 ms */

3 Writing of modified data with the Enter command 3to5s */

*1  When the drive receives a message in the minimum wait time, it does command type 1 and sends a response message. If the drive
receives command type 2 or command type 3 messages in the minimum wait time, it will trigger a communications error or the drive
will ignore the command.

PLC —» Drive Drive —» PLC PLC — Drive
-

-
Command Message Response message Command Message Time

e

24 bit length J L Master send wait time

Figure 6.5 Minimum Wait Time to Send a Message
You must set the timer in the master to measure the length of time for the slave to respond to the master. If you set
the timer, but the slave does not send a response message in a specified length of time, the master will send the
message again.

B Response Message from Slave

The slave receives the command message from the master then processes the data it received. The slave then waits
for the time set in H5-06 [Mbus Tx Wait Time] then sends a response message to the master. If overrun occurs on
the master, increase the wait time set in H35-06.

PLC — Drive Drive —= PLC PLC — Drive

Command Message Response message Command Message Time

- e
24 bit length J L H5-06 setting

Figure 6.6 Response Wait Time

€ Message Format

B Communication Message Description

In Modbus communications, the master sends commands to the slave, then the slave responds. The master and
slave send their messages in the configuration in the following figure. The length of the data changes when the
description of the command (function) changes.

Slave address

Function code

Communications data

Error check

Figure 6.7 Message Format
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B Slave Address

Set the slave address of the drive to 00 to FF (Hex.). When the slave address is 00 (Hex), the master sends the
command and all slaves receive the command.

The slave will not send a response message to the master.
B Function Code
There are five function codes that set commands.

Table 6.5 Function Codes

Command Message Response Message
P S e Function Minimum Data Maximum Data Minimum Data Maximum Data
(Hex.) (Hex.) Length Length Length Length
(byte) (byte) (byte) (byte)
Read the Description of

03 B Holding Register 8 8 7 37

08 - Loopback Test 8 8 8 8

10 : Writing to Multiple 1 41 8 8

Holding Registers

Writing to Multiple
Holding Registers /

A ) Reading the Register 11 41 17 17

Indicated

Reading Contents of
010D Non-Consecutive 10 248 10 248
Holding Registers

67
Writing to Non-
010E Consecutive Holding 14 250 8 8
Registers

B Communications Data

Communications data is a series of data that uses the combination of the communications register number and the
data for these registers. The data length changes when the description of the command changes. For a loopback
test, it switches to test code.

The communications register for the drive has a 2-byte length. Data that is written to the register for the drive is
usually 2 bytes. Register data that is read from the drive is also 2 bytes.

B Error Check

Error check uses the CRC-16 method to detect transmission errors. Use the procedure in this section to calculate
CRC-16.

Command Data

When the drive receives data, it will make sure that there are no errors in the data. The drive uses the procedure
below to calculate CRC-16, then compares that data with the CRC-16 value in the message. If the CRC-16 values
do not agree, the drive will not execute a command message.

When you calculate CRC-16 in Modbus communications, make sure that you set the start value as FFFF (Hex.).
All 16 bits must be 1.
Use this procedure to calculate CRC-16:

Make sure that the start value is FFFF (Hex.).

Calculate the FFFF (Hex.) start value and the XOR of the slave address (exclusive OR).
Move the step 2 results one column to the right. Do this shift until the carry bit is 1.

When the carry bit is 1, calculate XOR via the result from the above step 3 and A001 (Hex.).
Do steps 3 and 4 until the 8th shift to the right.

Use the result of step 5 to calculate the XOR and the data of the following messages (function code, register
address, data). Do steps 3 to 5 until the last data, then calculate.

7. The result of the last right shift or the value of the last XOR calculation is the result for CRC-16.
The following figure lists examples of the CRC-16 calculation of slave address 02 (Hex.) and function code 03
(Hex.). The calculated results of CRC-16 for this section is D140 (Hex.).

Note:

The calculation example only gives information about some error checks with CRC-16. The drive will do the same error checks for the
next data.

a Network Communications
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Description Calculation Overflow Description Calculation Overflow
Initial value (FFFF(Hex.)) 1111 1111 1111 1111 Function code 03 (Hex.) 0000 0011
Address 02 (Hex.) 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 0111 1111 1111 1110 1 XOR w A001 (Hex.) 1010 0000 0000 0001
XOR w A001 (Hex.) 1010 0000 0000 0001 XOR result 1110 0000 1001 1111
XOR result 1101 1111 1111 1111 Shift 2 0111 0000 0100 1111 1
Shift 2 0110 1111 1111 1111 1 XOR w A001 (Hex.) 1010 0000 0000 0001
XOR w A001 (Hex.) 1010 0000 0000 0001 XOR result 1101 0000 0100 1110
XOR result 1100 1111 1111 1110 Shift 3 0110 1000 0010 0111 0
Shift 3 0110 0111 1111 1111 0 Shift 4 0011 0100 0001 0011 1
Shift 4 0011 0011 1111 1111 1 XOR w A001 (Hex.) 1010 0000 0000 0001
XOR w A001 (Hex.) 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 0010 0100 1111 1111 1 XOR w A001 (Hex.) 1010 0000 0000 0001
XOR w A001 (Hex.) 1010 0000 0000 0001 XOR result 1000 0101 0000 0101
XOR result 1000 0100 1111 1110 Shift 7 0100 0010 1000 0010 1
Shift 7 0100 0010 0111 1111 0 XOR w A001 (Hex.) 1010 0000 0000 0001
Shift 8 0010 0001 0011 1111 1 XOR result 1110 0010 1000 0011
XOR w A001 (Hex.) 1010 0000 0000 0001 Shift 8 0111 0001 0100 0001 1
XOR result 1000 0001 0011 1110 XOR w A001 (Hex.) 1010 0000 0000 0001
XOR result 1101 0001 0100 0000
1101 0001 0100 0000
Perform operations with next data (function code) CRC-16 D 1 4 0
(Lower) (Upper)
Continue from here with next data.

Figure 6.8 CRC-16 Calculation Example

Response Data

The drive does the CRC-16 calculation for the response message and makes sure that the data does not have
errors. Make sure that the calculated value is the same value as the CRC-16 in the response message.

€ Examples of Messages for Commands/Responses

The items in this section are examples of messages for commands/responses.

B Read the Description of Holding Register

Uses function code 03 (Hex.) to read the contents of a maximum of 16 holding registers.

The following figure shows example messages when the drive reads status signal from the drive of slave 2, the
error contents, fault contents, and frequency references.

Byt Command Message Response Message (normal) Response Message (fault)
e
Setting Data (Hex.) Setting Data (Hex.) Setting Data (Hex.)
0 Slave address 02 Slave address 02 Slave address 02
1 Function code 03 Function code 03 Function code 83
2 Upper 00 Data Qty 08 Error code 03
Starting No.
3 Lower 20 First storage Upper 00 CRC-16 Upper F1
4 Upper 00 register Lower 65 Lower 31
Data Qty
S Lower 04 Next storage Upper 00 -
6 Upper 45 register Lower 00 -
CRC-16
7 Lower FO Next storage Upper 00 '
8 _ register Lower 00 _
9 - Next storage Upper 01 -
10 - register Lower Fa -
11 - U AF -
CRC-16 ppet
12 - Lower 82 -
Figure 6.9 Message Example When Reading the Contents of Holding Register
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B Loopback Test
The loopback test uses function code 08 (Hex.) and returns the command message as a response message. This
test checks communication between the master and slave. The test code and data can use desired values.

The following figure shows examples of messages given out when the loopback test is done with the drive of
slave 1.

Byt Command Message Response Message (normal)
o ey
Setting Data (Hex.) Setting Data (Hex.)
0 Slave address 01 Slave address 01
1 Function code 08 Function code 08
2 U 00 U 00
Test code pper Test code pper
3 Lower 00 Lower 00
4 A5 A5
Data Upper Data Upper
5 Lower 37 Lower 37
DA DA
6 CRC-16 Upper CRC-16 Upper
7 Lower 8D Lower 8D

Figure 6.10 Message Example When Doing the Loopback Test

B Writing to Multiple Holding Registers

You can write the data that you set to the number of holding registers set in function code 10 (hex). You must
configure the number of the holding registers and each 8 higher bits and 8 lower bits in order in the command
message for the write data. You can write to a maximum of 16 holding registers.

The following figure shows example messages when you use the PLC to set Forward run in the drive of slave 1
with a 60.00 Hz frequency reference.

Byt Command message Response message (when normal) Response message (when there is a fault)
e
Y Setting data (Hex.) Setting data (Hex.) Setting data (Hex.)
0 Slave address 01 Slave address 01 Slave address 01
1 Function code 10 Function code 10 Function code 90
2 Upper 00 Upper 00 Error code 02
Starting No. Starting No.
3 Lower 01 Lower 01 Upper CD
CRC-16
4 Upper 00 Upper 00 Lower C1
Data Qty Data Qty
5 Lower 02 Lower 02
6 Byte No. 04 Upper 10
Y CRC-16 ep
7 U 00 L 08
First data pper ower
8 Lower 01
9 Upper 17
Next data PP
10 Lower 70
1" Upper 6D
CRC-16 PP
12 Lower B7
Note:

The number of bytes set in the command message set the data quantity x 2 during the command message. The response message uses
the same formula.

Figure 6.11 Message Example When Writing to Multiple Holding Registers

When you rewrite the parameter value with the write command through the H5-11 [Mbus ENTER Command
Mode] setting, you must use the Enter command to save and enable the contents of the changes. Refer to H5-11
Mbus ENTER Command Mode on page 749 and Enter Command on page 240 for more information.

B Reading from More than One Holding Register/Reading the Indicated Register

The drive uses function code SA (Hex.) to write to more than one register, then it reads the contents of four
holding registers at the same time.

The function for writing to more than one register is the same as the function for function code 10 (Hex.). You can
write to a maximum of 16 holding registers.

The four holding registers to be read from are specified in H5-25 [Mbus 54 Regl Selection] to H5-28 [Mbus 54
Reg4 Selection].

Table 6.6 shows example messages when you write to more than one holding register or when you read more than
one command register. Table 6.6 uses this register data for the examples:
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* The drive for slave 1 is set for Forward run with a frequency reference of 60.00 Hz.
* The setting in H5-25 to H5-28 and the data in the specified holding registers are as follows.

— H5-25 = 0044H: UI-05 [Motor Speed] = 60.00 Hz (6000 = 1770H)

— H5-26 = 0045H: UI1-06 [Output Voltage Ref] =200.0 V (2000 = 07D0H)

— H5-27 = 0042H: UI-03 [Output Current] = 50% of drive rated current (100% = 8192, 50% = 4096 = 1000H)
— H5-28 = 0049H: UI-10 [In Terminal Status] = 00H

When you rewrite the parameter value with the write command through the H5-11 [Mbus ENTER Command
Mode] setting, you must use the Enter command to save and enable the contents of the changes. Refer to H5-1/
Mbus ENTER Command Mode on page 749 and Enter Command on page 240 for more information.

Table 6.6 Message Example When Reading from More than One Holding Register/Reading the Indicated Register

Command Message Response Message Response Message
Byte Setting Data Setting Data Setting Data
9 (when Normal) 9 (when There is a Fault) 9
(Hex.) (Hex.) (Hex.)
0 Slave address 01 Slave address 01 Slave address 01
1 Function code S5A Function code SA Function code DA
2 Upper 00 Register status OF Register status OF
Starting No. Data in holdi Data in holdi
3 Lower 01 atrigilstcor lmg Upper 17 atrié?stc(; llng Upper 17
4 Upper 00 selel?ltse_dzgv ith Lower 70 Selﬁ?gglth Lower 70
Data Qy Data in holdi Data in holdi
5 Lower 02 atrigilste(; zmg Upper 07 a:‘?sé?ste(i zmg Upper 07
6 Byte No. 04 selected with Lower DO selected with Lower DO
7 A Upper 00 D atri;?sléorlgmg Upper 10 D aizg?s?;lgmg Upper 10
First data selected with selected with
8 Lower 01 H5-27 Lower 00 H5-27 Lower 00
9 Upper 17 D atrié?s?:rlimg Upper 00 D atrié?s?;limg Upper 00
Next data selected with selected with
10 Lower 70 H5-28 Lower 00 H5-28 Lower 00
11 Upper 4F Upper 00 Error code 02
CRC-16 Starting No.
12 Lower 43 Lower 01 Upper E9
CRC-16
13 - Upper 00 Lower 6C
Data Qty
14 - Lower 02 -
15 - Upper AC -
CRC-16
16 - Lower DO -

Note:

The number of bytes set in the command message set the data quantity x 2 during the command message. The response message uses
the same formula.

Register status
bit 0 Data in register 1 selected with H5-25
i
1: Successfully read the register, 0: Register read error
bit 1 Data in register 2 selected with H5-26
i
1: Successfully read the register, 0: Register read error
bit 2 Data in register 3 selected with H5-27
i
1: Successfully read the register, 0: Register read error
bit 3 Data in register 4 selected with H5-28
i
1: Successfully read the register, 0: Register read error
bit 4 Not used
bit 5 Not used
bit 6 Not used
bit 7 Not used

B Reading the Contents of Non-Consecutive Holding Registers

The drive uses function code 67 (Hex.) and subfunction code 010D (Hex.) to read data with a maximum of 120
holding registers.
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You must give the holding register number from which to read separately.

The following table shows example messages when you read the frequency reference and torque limit from the
drive for slave 1. These specified holding registers data are used for the examples.

* 0024H:U1-01 [Frequency Reference] = 60.00 Hz (6000 = 1770H)
* 0028H:U1-09 [Torque Reference] = 100.0% (1000 = 03E8H)

Table 6.7 Message Example When Reading the Contents of Non-Consecutive Holding Registers

Command Message Response Message Response Message
Byte Setting Data Setting Data Setting Data
9 (when Normal) 9 (when There is a Fault) 9
(Hex.) (Hex.) (Hex.)
0 Slave address 01 Slave address 01 Slave address 01
1 Function code 67 Function code 67 Function code E7
2 Subfunction Upper o1 Subfunction Upper o1 Error code 02
3 code Lower 0D code Lower 0D Upper EA
CRC-16
4 Upper 00 Upper 00 Lower 31
Data Qty Byte No.
5 Lower 02 Lower 04 -
6 Holding register Upper iy Holding register Upper 17 i}
7 I No. Lower 24 I data Lower 70 -
8 Holding register Upper 00 Holding register Upper 03 i}
9 2 No. Lower 28 2 data Lower E8 :
10 Upper 8B Upper 47 -
CRC-16 CRC-16
11 Lower 29 Lower ED -

Note:

The number of bytes set within the response message sets twice the number of data contained in the command message. The response
message uses the same formula.

B Writing to Non-Consecutive Holding Registers

You can separately write the specified data to a maximum of 60 holding registers that uses function code 67
(Hex.) and subfunction code 010E (Hex.) .

You must give the holding register number from which to write separately.

The following table shows example messages when you write the frequency reference and torque limit from the
drive for slave 1. These specified holding registers data are used for the examples.

* 0002H: Frequency Reference = 60.00 Hz (6000 = 1770H)

* 0004H: Torque Limit = 150.0% (1500 = 05DCH)

When you rewrite the parameter value with the write command through the H5-11 [Mbus ENTER Command
Mode] setting, you must use the Enter command to save and enable the contents of the changes. Refer to H5-11
Mbus ENTER Command Mode on page 749 and Enter Command on page 240 for more information.

Table 6.8 Message Example When Writing to Non-Consecutive Holding Registers

Command Message Response Message Response Message
Byte Setting Data Setting Data Setting Data
9 (when Normal) 9 (when There is a Fault) 9
(Hex.) (Hex.) (Hex.)
0 Slave address 01 Slave address 01 Slave address 01
1 Function code 67 Function code 67 Function code E7
2 Subfunction Upper o1 Subfunction Upper o1 Error code 02
3 code Lower OE code Lower (3] Upper EA
CRC-16
4 Upper 00 Upper 00 Lower 31
Data Qty Data Qty
5 Lower 02 Lower 02 -
6 Upper 00 Upper D5 -
Byte No. CRC-16
7 Lower 04 Lower FC -
8 Holding register Upper % - -
9 I No. Lower 02 - -
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Command Message Response Message Response Message
Byte Setting Data Setting Data Setting Data
9 (when Normal) 9 (when There is a Fault) 9
(Hex.) (Hex.) (Hex.)
10 Holding register Upper 7 -
11 I data Lower 70 -
12 Holding register Upper 00 -
13 2 No. Lower 04 -
14 Holding register Upper 0 -
15 2 data Lower DC ;
16 Upper 55 -
CRC-16
17 Lower 59 -

Note:

The number of bytes set within the command message determines the data quantity x 2 during the command message. The response
message uses the same formula.

€ Enter Command

When you use Modbus communications to write parameters from the PLC to the drive, the Mbus ENTER
Command Mode setting sets the function to enable these parameters from the Enter command. This section gives
information about the Enter command.

B Types of Enter Commands

The drive supports the two Enter commands shown in the following table.

Table 6.9 Types of Enter Commands

Reg(ﬁéir)No. Description
0900 When you write parameter data to the EEPROM, you will enable the data on the RAM at the same time.
This process saves the parameter changes until you de-energize the drive.
0910 This updates the data on the RAM, but does not write data to the EEPROM.
This process saves the parameter changes until you de-energize the drive.

Write 0 to register number 0900 or 0910 (Hex.) to enable the Enter command. You can only write to these
registers. If you read to these registers, it will cause an error.

Note:

* You can write the EEPROM to the drive a maximum of 100,000 times. Do not frequently execute the Enter command (0900 (Hex.))

that is written to EEPROM. The Enter command register is write-only. If this register is read, it will cause a Register Number Error (02
(Hex.)).

* When the command data or broadcast message is transmitted to the drive, the Enter command is not necessary.

€ Self-Diagnostics

The drive can use Self-Diagnostics to find the operation of the serial communications interface circuit. Self-
Diagnostics connects the transmission terminal to the reception terminal on the control circuit. It then transmits
the data sent by the drive and makes sure that the drive can communicate correctly.

Use this procedure to do Self-Diagnostics:

1. Energize the drive.
2. SetH1-06 = 7F [DI6 Function Selection = Comms Test].
3. De-energize the drive.
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4. Connect a jumper between control circuit terminals DI6 and DOV.

- )

Figure 6.12 Self-Diagnostics Jumper Terminals

4

Energize the drive.

6. When normal, the keypad will show PASS [Mbus communications test mode normal].
When there is an error, the keypad will show CE [Mbus communications error].
7. De-energize the drive.
8. Disconnect the wire jumper between terminals DI6 and DOV. Set terminal DI6 to its initial function.

Self-Diagnostics is complete and the drive returns to its usual function.

€ Communications Data Table

This chapter shows the communications data. The data types are command data, monitor data, and broadcast
message.

Refer to the Parameter List for parameter communications registers.
B Command Data

You can read and write command data.

Note:
Set the reserved bit to 0. Do not write the data in the reserved register or the monitor register.
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Table 6.10 Modbus Communications Command Data

Register No. o
(Hex.) Description
0000 Reserved
Run command, multi-function input command
When H5-12 = 0, Forward run/stop
bit 0 1: Forward run, 0: Stop
i
When H5-12 = 1, run/stop
1: Run, 0: Stop
When H5-12 = 0, Reverse run/stop
bit 1 1: Reverse run, 0: Stop
i
When H5-12 = 1, Forward/Reverse run
1: Reverse, 0: Forward run
bit 2 External Fault
i
1: EF0 [Option Card External Fault]
X Fault Reset
bit 3
1: Reset command
Multi-function input 1
When HI-01 = 1 [Forward Run], the multi-function input command is “ComRef.”
0001 bit 4 Note:
When you switch the bit ON as ComRef, the frequency reference source changes to Modbus communications. When you
connect a communication option to the drive, the frequency reference source gives priority to the communications option.
Multi-function input 2
) When the multi-function input command is H/-02 = 2 [Reverse Run], bit 5 is “ComCtrl.”
bit 5 Note:
When you switch the bit ON as ComCetrl, the Run Command source changes to Modbus communications. When you
connect a communication option to the drive, the Run Command source gives priority to the communications option.
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 B Multi-function input 8
bitC-F Reserved
0002 Frequency Reference 01-03 [FrqDisplay Unit Selection] (unsigned) sets the units.
. Units: 0.1 %
0003 Output voltage gain . .
Setting range: 20 (2.0%) to 2000 (200.0%), the default value at energize: 1000 (100.0%)
0004 Torque reference/torque limit (0.1% signed)
0005 Torque compensation (0.1% signed)
0006 PID setpoint (0.01% signed)
0007 Setting for the multi-function analog monitor output terminal 1 (10 V/4000 H)
0008 Setting for the multi-function analog monitor output terminal 2 (10 V/4000 H)
MFDO setting
bit 0 MFDO (terminal 2NO-2CM)
! 1: ON, 0: OFF
bit 1 MFDO (terminal 3NO-3CM)
i
1: ON, 0: OFF
bit 2 MFDO (terminal 4NO-4CM)
i
0009 1: ON, 0: OFF
bit3-5 Reserved
bit 6 1: bit 7 function is enabled
bit 7 Fault relay output (terminal INO/INC-1CM)
i
1: ON, 0: OFF
bit8 - F Reserved
000A Pulse train output (Units: 1/1 Hz, setting range: 0 to 32000)
000B - 000E Reserved
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Register No. i
(Hex.) Description
Command selection setting
bit 0 Reserved
bit 1 Input for the PID setpoint
i
1: Enables target values from Modbus
bit 2 Torque reference/torque limit input
i
1: Enables setting values from Modbus
bit 3 Torque Compensation Input
i
1: Enables setting values from Modbus
bit 4 Reserved
000F bit 5 PID feedback from the Modbus
i
1: Enables PID feedback (15FF (Hex.)) from Modbus
bit6-B Reserved
bit Terminal DIS input of broadcast message
i
1: Enabled, 0: Disabled
bit D Terminal DI6 input of broadcast message
i
1: Enabled, 0: Disabled
bitE Terminal DI7 input of broadcast message
i
1: Enabled, 0: Disabled
bit F Terminal DI8 input of broadcast message
i
1: Enabled, 0: Disabled
0010 - 001A Reserved
001B Analog monitor option AO-A3 analog output 1 value (10 V/4000 (Hex.))
001C Analog monitor option AO-A3 analog output 2 value (10 V/4000 (Hex.))
001D Digital output option DO-A3 output value (binary)
001E - 001F Reserved
bit 0 Extended multi-function input command 1
bit 1 Extended multi-function input command 2
15CO
bit 2 Extended multi-function input command 3
bit3-F Reserved
Time Setting
Setting range: 0000 to 2359 (decimal), the default value at energize: 0000
3004 Set the hour and the minute in HHMM format.
* HH: 00 to 23 (decimal)
¢ MM: 00 to 59 (decimal)
Year and Day Setting
Setting range: 1600 to 9906 (decimal), the default value at energize: 1600
Set the year and the day of the week in YYDW format.
¢ YY: the last two digits of the year from 16 to 99 (decimal)
* DW: the day of the week
— Sunday: 00
3005 — Monday: 01
— Tuesday: 02
— Wednesday: 03
— Thursday: 04
— Friday: 05
— Saturday: 06
Date Setting
Setting range: 0101 to 1231 (decimal), the default value at energize: 0101
3006 Set the month and the date in MMDD format.
* MM: 01 to 12 (decimal)
* DD: 01 to 31 (decimal)
Set the Date Information
Setting range: 0 to 8 (decimal), the default value at energize: 8
3007 Set the values specified in 3004H to 3006H as the date and time.
¢ Command Data: 1
* Response Data: 0 (normal), 8 (fault)
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B Monitor Data
You can only read monitor data.

Table 6.11 Monitor Data for Modbus Communication

Reg(ﬁ;i':)No' Description
Drive Status 1
bit 0 During Run ‘
1: During run, 0: During stop
bit 1 During Reverse
i
1: During reverse, 0: Forward run
. Drive ready
bit 2
1: Ready, 0: Not ready
. Faults
bit 3
1: Fault
bit 4 Data Setting Error
1: oPExx error
0020
bit 5 MFDO (terminal 2NO-2CM)
' 1: ON, 0: OFF
bit 6 MFDO (terminal 3NO-3CM)
i
1: ON, 0: OFF
bit 7 MFDO (terminal 4NO-4CM)
' 1: ON, 0: OFF
bit8 - D Reserved
. ComRef status
bit E
1: Enabled
. ComCtrl status
bit F
1: Enabled
Fault Description 1
bit 0 oC [Overcurrent], GF [Ground Fault]
bit 1 ov [DC Bus Overvoltage]
bit 2 oL2 [Drive Overloaded]
bit 3 oH1 [Heatsink Overheat], oH2 [External Overheat (H1-XX=7D)]
bit 4 rH [BrkTransOH], rr [Dynamic Braking Transistor Fault]
bit 5 Reserved
bit 6 FbL [PID Feedback Loss], FbH [Excessive PID Feedback]
bit 7 EFO0 [Option Card External Fault], EF1 to EF8 [External Fault]
0021
CPFxx [Hardware Fault]
bit 8 Note:
Includes oFx.
bit 9 oL1 [Motor Overload], oL3, L4 [Overtorque Detection 1/2], UL3, L4 [Undertorque Detection 1/2]
bit A PGo [Encoder (PG) Feedback Loss], PGoH [Encoder (PG) Hardware Fault], oS [Overspeed], dEv [Speed Deviation]
bit B During Uv [Undervoltage] detection
bit C Uvl [DC Bus Undervoltage], Uv2 [Control Power Undervoltage], Uv3 [Soft Charge Answerback Fault]
bit D LF [Output Phase Loss], PF [Input Phase Loss]
bit E CE [Modbus Communication Error], bUS [Option Communication Error]
bit F oPr [Keypad Connection Fault]
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Reg(::;il:)No. Description
Fault Contents
bit 0 1: During data writing, during motor switching
bit 1
Reserved
bit 2
bit 3 1: Upper/Lower Limit Fault
0022 bit 4 1: Data Integrity Fault
bit 5 1: During EEPROM writing

0: EEPROM writing
1: Change data only on the RAM

bit 6

Note:

Enabled when H5-17 = 2 [ENTER@CPU Busy Response = Write RAM Only].
bit7-F Reserved

U1-01 [Frequency Reference]
0023 Note:
01-03 [FrqDisplay Unit Selection] sets the units.

U1-02 [Output Frequency]
0024 Note:

01-03 [FrqDisplay Unit Selection] sets the units.

U1-06 [Output Voltage Ref] (units: 0.1 V)
0025 Note:

Use H5-10 [Mbus 0025H Unit Sel] to change the setting unit.

0026 U1-03 [Output Current] (units: 0.1 A)
0027 U1-08 [Output Power]
0028 U1-09 [Torque Reference]
Fault Description 2
bit 0 Reserved
bit 1 GF [Ground Fault]
bit 2 PF [Input Phase Loss]
0029 bit 3 LF [Output Phase Loss]
bit 4 rH [Braking Resistor Overheat]
bit 5 Reserved
bit 6 oH4 [Motor Overheat Fault (PTC Input)]
bit7-F Reserved

Minor Fault Description 1

bit0- 1 Reserved
bit 2 EF [FWD/REV Run Command Input Error]
bit 3 bb [Baseblock]
bit4 oL3 [Overtorque 1]
bit 5 oH [Heatsink Overheat]
bit 6 ov [DC Bus Overvoltage]
bit 7 Uv [Undervoltage]
002A
bit 8 FAn [Internal Fan Fault]
bit 9 CE [Modbus Communication Error]
bit A bUS [Option Communication Error]
bit B UL3/UL4 [Undertorque Detection 1/2]
bit C oH3 [Motor Overheat (PTC Input)]
bitD FbL [PID Feedback Loss], FbH [Excessive PID Feedback]
bit E Reserved
bit F CALL [Serial Comm Transmission Error]
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Register No. )
(Hex.) Description
U1-10 [In Terminal Status]
bit 0 1: Control circuit terminal DI1 ON
bit 1 1: Control circuit terminal DI2 ON
bit 2 1: Control circuit terminal DI3 ON
bit 3 1: Control circuit terminal DI4 ON
002B
bit 4 1: Control circuit terminal DI5S ON
bit 5 1: Control circuit terminal DI6 ON
bit 6 1: Control circuit terminal DI7 ON
bit 7 1: Control circuit terminal DI ON
bit8 - F Reserved
Drive Status 2
bit 0 During Run
1: During run
Duri d
bit 1 urlng ZEro spee
1: During zero speed
Speed t
bit 2 pee ?greemen
1: During agreement
bit 3 User-defined speed agreement
i
1: During agreement
bit 4 Frequency Detection 1
i
1: Output frequency < L4-01
bit 5 Frequency Detection 2
i
1: Output frequency > L4-01
. Drive ready
bit 6
1: Run ready
002C bit 7 During low volta'lge detection
1: During detection
bit 8 During baseblock
i
1: Drive output during baseblock
bito Frequency reference mode
i
1: No communication option, 0: Communication option
bit A Run command mode
i
1: No communication option, 0: Communication option
bit B During overtorque/undertorque 1, 2 detection
bit C Frequency reference loss
1: Loss
. Restart Enabled
bit D
1: Restart Enabled
Faul
bit E aults
1: Fault generated
bit F Modbus communications timeout
i
1: At Timeout
Ul1-11 [Out Terminal Status]
bit 0 MFDO (terminal 2NO-2CM)
i
1: ON, 0: OFF
bit 1 MFDO (terminal 3NO-3CM)
' 1: ON, 0: OFF
002D bit 2 MFDO (terminal 4NO-4CM)
' 1: ON, 0: OFF
bit3 -6 Reserved
bit 7 Fault relay output (terminal INO/INC-1CM)
i
1: ON, 0: OFF
bit8-F Reserved
002E Reserved
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Reg(::;il:)No. Description
002F Frequency reference bias (Up 2/Down 2 function) (Units: 0.1%)
0030 Reserved
0031 U1-07 [DC Bus Voltage] (unit: 1 V)
0032 U1-09 [Torque Reference] (unit: 1%)
0033 Reserved
0034 Product code 1 [ASCII], product type 1 (Q2A =0A)
0035 Product code 2 [ASCII], product type 2 (Q2A =72)
0036 - 0037 Reserved
0038 PID Feedback: Unsigned, input is equivalent to 100%/maximum output frequency (Units:0.1%)
0039 PID Input: Signed, £100%/+maximum output frequency (Units:0.1%)
003A PID Output: Signed, £100%/+maximum output frequency (Units:0.1%)
003B - 003C Reserved
Communications error description
Note:
The drive saves the description of the communications error until you reset the fault.
bit 0 CRC Error
bit 1 Data Length Error
003D bit 2 Reserved
bit 3 Parity Error
bit 4 Overrun Error
bit 5 Framing Error
bit 6 Timeout
bit7-F Reserved
Units: min-! or r/min
003E Note:
Output frequency Set Motor Pole Count E2-04, E4-04, E5-04, E9-08.
003F 0.01 % units
0040 - 004A Used with Ul: STATUS. Refer to the U: MONITORS for parameter details.
U1-12 [Drive Status]
bit 0 1: During run
bit 1 1: During zero speed
bit 2 1: During reverse
bit 3 1: During reset signal input
bit 4 1: During speed agreement
bit 5 1: Drive operation ready
004B bit 6 1: Minor Fault
bit 7 1: Fault
bit 8 1: oPExx [Operation Error] generation
bit 9 1: Recovery from momentary power loss, 0: Power recovery
bit A 1: Motor 2 Selection
bit B Reserved
bitE ComRef status/ NetRef status
bit F ComCtrl status/ NetCtrl status
004C - 007E Use with Ul: STATUS, U4: MAINTENANCE, U5: PID, U6: ADVANCED. Refer to U2: FAULT and U3: FAULT HISTORY for details.
007F Minor fault code (Refer to “Minor fault description” for more information on the minor fault codes.)
0080 - 0097 Use with U2: FAULT, U3: FAULT HISTORY. Refer to U: MONITORS for details, and refer to “Fault Trace/Fault History Descriptions” for details on register

values.
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Register No. )
(Hex.) Description
4-01 lati Ti
0098 - 0099 U4-01 [Cumula 1ve_0pe ime]
(Ex.) When U4-01 is 12345, 0098 (Hex.) = 1234 and 0099 (Hex.) = 5.
4- F .Ti
009A - 0098 | U +03 [Fan OperTime]
(Ex.) When U4-03 is 12345, 009A (Hex.) = 1234 and 009B (Hex.) = 5.
009C - 00AA Reserved
Drive rated current
Note:
00AB The unit of display is different for different models.
2004 to 2042, 4002 to 4023: 0.01 A
2056 to 2415, 4031 to 4675: 0.1 A
Units: min-! or r/min
00AC Note:
UL-05 [Motor Speed] Set Motor Pole Count E2-04, E4-04, E5-04, E9-08.
00AD Units: 0.01%

00AE, 00AF Reserved

The drive stores option codes in the register.
AI-A3 =0003 (Hex.)

AO-A3 = 0004 (Hex.)

DI-A3 =0001 (Hex.)

DO-A3 = 0002 (Hex.)

PG-B3 =0011 (Hex.)

PG-F3 =0021 (Hex.)

PG-RT3 = 0023 (Hex.)

Option codes connected to | PG-X3 =0012 (Hex.)

00BO
CN5-A SI-C3 = 5343 (Hex.)
SI-EM3 = 1005 (Hex.)
SI-EN3 = 1006 (Hex.)
SI-ET3 = 1004 (Hex.)
SI-N3 = 534E (Hex.)
SI-P3 = 5350 (Hex.)
SI-S3 = 5353 (Hex.)
SI-T3 = 5354 (Hex.)
SI-W3 = 1003 (Hex.)
00B1 Reserved
00B2 Option codes connected to CN5-B
00B3 Option codes connected to CN5-C
00B4 Reserved
Units: min-! or r/min
008> U1-16 [SFS Output Note:
Frequency] Set Motor Pole Count £2-04, E4-04, E5-04, E9-08.
00B6 Units: 0.01%
Units: min-! or r/min
00B7 Note:
Frequency reference
monitor Set Motor Pole Count £2-04, E4-04, E5-04, E9-08.
00B8 Units: 0.01%

00B9 - 00BE Reserved

Operation error number
00BF P

xx of oPExx is displayed.
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Reg(::;il:)No. Description

Fault Description 3
bit 0 Reserved
bit 1 Uvl [DC Bus Undervoltage]
bit2 Uv2 [Control Power Undervoltage]
bit 3 Uv3 [Soft Charge Answerback Fault]
bit 4 SC [Short Circuit/IGBT Failure]
bit 5 GF [Ground Fault]
bit 6 oC [Overcurrent]

00CO bit 7 ov [DC Bus Overvoltage]
bit 8 oH [Heatsink Overheat]
bit 9 oH1 [Heatsink Overheat]
bit A oL1 [Motor Overload]
bit B oL2 [Drive Overloaded]
bit C oL3 [Overtorque Detection 1]
bitD oL4 [Overtorque Detection 2]
bitE rr [Dynamic Braking Transistor]
bit F rH [Braking Resistor Overheat]
Fault Description 4
bit 0 EF3 [External Fault (Terminal DI3)]
bit 1 EF4 [External Fault (Terminal DI4)]
bit 2 EFS5 [External Fault (Terminal DI5)]
bit 3 EF6 [External Fault (Terminal DI6)]
bit 4 EF7 [External Fault (Terminal DI7)]
bit 5 EF8 [External Fault (Terminal DIg)]
bit 6 FAn [Internal Fan Fault]

00C1 bit 7 oS [Overspeed]
bit 8 dEv [Speed Deviation]
bit 9 PGo [Encoder (PG) Feedback Loss]
bit A PF [Input Phase Loss]
bit B LF [Output Phase Loss]
bit C oH3 [Motor Overheat (PTC Input)]
bit D oPr [Keypad Connection Fault]
bitE Err [EEPROM Write Error]
bit F oH4 [Motor Overheat Fault (PTC Input)]
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Re%ﬁ;‘:)"o' Description

Fault Description 5
bit 0 CE [Modbus Communication Error]
bit 1 bUS [Option Communication Error]
bit2-3 Reserved
bit 4 CF [Control Fault]
bit 5 SVE [Zero Servo Fault]

00C2 bit 6 EFO0 [Option Card External Fault]
bit 7 FbL [PID Feedback Loss]
bit 8 UL3 [Undertorque Detection 1]
bit 9 UL4 [Undertorque Detection 2]
bit A oL7 [High Slip Braking Overload]
bitB-E Reserved
bit F Hardware Fault (includes oFx fault)
Fault Description 6
bit 0 Reserved
bit 1 dvl [Z Pulse Fault]
bit 2 dv2 [Z Pulse Noise Fault Detection]
bit 3 dv3 [Inversion Detection]
bit 4 dv4 [Inversion Prevention Detection]

00C3 bit 5 LF2 [Output Current Imbalance]
bit 6 STPo [Motor Step-Out Detected]
bit 7 PGoH [Encoder (PG) Hardware Fault]
bit 8 ES [MECHATROLINK Watchdog Timer Err]
bit 9 Reserved
bit A SEr [Speed Search Retries Exceeded]
bit B - F Reserved
Fault Description 7
bit 0 FbH [Excessive PID Feedback]
bit 1 EF1 [External Fault (Terminal DI1)]
bit 2 EF2 [External Fault (Terminal DI2)]
bit 3 oL5 [Mechanical Weakening Detection 1]
bit 4 ULS [Mechanical Weakening Detection 2]
bit 5 CoF [Current Offset Fault]
bit 6 -7 Reserved

00C4
bit 8 qFL [Q2pack Fault]
bit 9 qFL1 [EEPROM Memory Q2pack Data Error]
bit A qFL2 [Q2pack Fault 2]
bit B qFL3 [Q2pack Fault 3]
bit C Reserved
bit D rF [Braking Resistor Fault]
bit E boL [BrakingTransistor Overload Fault]
bit F Reserved
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Reg(::;il:)No. Description
Fault Description 8
bit 0 LSo [LSo Fault]
bit 1 nSE [Node Setup Error]
bit2-9 Reserved
00C5
bit A dv7 [Polarity Judge Timeout]
bitB-D Reserved
bit E LF3 [Output Phase Loss 3]
bit F UnbC [Current Imbalance]
Fault Description 9
00C6 bit 0 Uv4 [Gate Drive Board Power Supply Voltage Low]
bit1-F Reserved
00C7 Reserved
Minor Fault Description 2
bit 0 Uv [Undervoltage]
bit 1 ov [DC Bus Overvoltage]
bit 2 oH [Heatsink Overheat]
bit 3 Drive Overheat Alarm (oH2)
bit4 oL3 [Overtorque 1]
bit 5 oL4 [Overtorque 2]
bit 6 EF [FWD/REV Run Command Input Error]
00C8 bit 7 bb [Baseblock]
bit 8 EF3 [External Fault (Terminal DI3)]
bit 9 EF4 [External Fault (Terminal DI4)]
bit A EFS5 [External Fault (Terminal DI5)]
bit B EF6 [External Fault (Terminal DI6)]
bit C EF7 [External Fault (Terminal DI7)]
bitD EF8 [External Fault (Terminal DI8)]
bitE FAn [Internal Fan Fault]
bit F oS [Overspeed]
Minor Fault Description 3
bit 0 dEv [Speed Deviation]
bit 1 PGo [Encoder (PG) Feedback Loss]
bit 2 oPr [Keypad Connection Fault]
bit 3 CE [Modbus Communication Error]
bit4 bUS [Option Communication Error]
bit 5 CALL [Serial Comm Transmission Error]
bit 6 oL1 [Motor Overload]
00C9 bit 7 oL2 [Drive Overloaded]
bit 8 Reserved
bit 9 EFO [Option Card External Fault]
bit A rUn [Motor Switch during Run]
bit B Reserved
bit C CALL [Serial Comm Transmission Error]
bitD UL3 [Undertorque Detection 1]
bitE UL4 [Undertorque Detection 2]
bit F SE [Modbus Test Mode Error]
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Re%ﬁ;‘:)"o' Description

Minor Fault Description 4
bit 0 Reserved
bit 1 oH3 [Motor Overheat (PTC Input)]
bit2-5 Reserved
bit 6 FbL [PID Feedback Loss]

00CA
bit 7 FbH [Excessive PID Feedback]
bit 8 Reserved
bit 9 dnE [Drive Disabled]
bit A PGoH [Encoder (PG) Hardware Fault]
bit B - F Reserved
Minor Fault Description 5
bit 0 E5 [MECHATROLINK Watchdog Timer Err]
bit 1 AEr [Station Address Setting Error]
bit 2 CyC [MECHATROLINK CommCycleSettingErr]
bit 3 HCA [High Current Alarm]
bit 4 LT-1 [Cooling Fan Maintenance Time]
bit 5 LT-2 [Capacitor Maintenance Time]

00CB bit 6 -7 Reserved
bit 8 EF1 [External Fault (Terminal DI1)]
bit 9 EF2 [External Fault (Terminal DI2)]
bit A SToF [Safe Torque OFF Hardware]
bit B STo [Safe Torque OFF]
bit C oL5 [Mechanical Weakening Detection 1]
bit D ULS5 [Mechanical Weakening Detection 2]
bitE-F Reserved
Minor Fault Description 6
bit 0 Reserved
bit 1 TrPC [IGBT Maintenance Time (90%)]
bit 2 LT-3 [SoftChargeBypassRelay MainteTime]
bit 3 LT-4 [IGBT Maintenance Time (50%)]

00CC bit 4 boL [Braking Transistor Overload]
bit5-7 Reserved
bit 8 qALI1 [Q2pack Alarm]
bit 9 qAL2 [Q2pack Alarm 2]
bit A qAL3 [Q2pack Alarm 3]
bit B -F Reserved

00CD - 00CF | Reserved
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Reg(::;il:)No. Description
CPF Contents 1
bit0-1 Reserved
bit 2 CPF02 [A/D Conversion Error]
bit 3 CPF03 [Control Board Connection Error]
bit4 -5 Reserved
bit 6 CPF06 [EEPROM Memory Data Error]
bit 7 CPF07 [Terminal Board Connection Error]
00D0 bit 8 CPFO08 [Terminal Board Connection Error]
bit 9 Reserved
bit A CPF10 [ASIC Verify Fault]
bit B CPF11 [RAM Fault]
bit C CPF12 [FLASH Memory Fault]
bit D CPF13 [Watchdog Circuit Exception]
bitE CPF14 [Control Circuit Fault]
bit F Reserved
CPF Contents 2
bit 0 CPF16 [Clock Fault]
bit 1 CPF17 [Timing Fault]
bit 2 CPF18 [Control Circuit Fault]
bit 3 CPF19 [Control Circuit Fault]
bit4 CPF20 [Control Circuit Error]
bit 5 CPF21 [Control Circuit Error]
bit 6 CPF22 [Hybrid IC Error]
00D1 bit 7 CPF23 [Control Board Connection Error]
bit 8 CPF24 [Drive Unit Signal Fault]
bit9 CPF25 [Terminal Board not Connected]
bit A CPF26 [BB Circuit Error]
bit B CPF27 [PWM Set Reg Error]
bit C CPF28 [PWM Pattern Error]
bit D CPF29 [On-Delay Error]
bit E CPF30 [BB On Error]
bit F CPF31 [ASIC Code Error]
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6.2 Modbus Communications

Re%ﬁ;‘:)"o' Description

CPF Contents 3
bit 0 CPF32 [ASIC Startup Error]
bit 1 CPF33 [Watch-dog Eror]
bit 2 CPF34 [Power/Clock Eror]
bit 3 CPF35 [Ext A/D Conv Error]
bit 4 CPU36 [CPU-ASIC Communication Error]
bit 5 CPU37 [CPU-ASIC Communication Error]
bit 6 CPU38 [EEPROM Data Error]

00D2
bit 7 CPU39 [CPU-ASIC Communication Error]
bit 8 CPF40 [Control Circuit Error]
bit 9 CPF41 [EEPROM Memory Data Error]
bit A CPF42 [EEPROM Memory Data Error]
bit B CPF43 [EEPROM Memory Data Error]
bit C CPF44 [EEPROM Memory Data Error]
bit D CPF45 [EEPROM Memory Data Error]
bitE - F Reserved

00D3 - 00D7 Reserved

oFAOx Description (CN5-A)
bit 0 oFA00 [Option Not Compatible with Port]
bit 1 oFAO01 [Option Fault/Connection Error]

00D8 bit2 -4 Reserved
bit 5 oFAO05 [Option A/D Error]
bit 6 oFA06 [Option Communication Error]
bit7-F Reserved
oFA1x Description (CN5-A)
bit 0 oFA10 [Option RAM Error]
bit 1 oFA11 [Option Ope Mode Error]
bit 2 oFA12 [Drive Receive CRC Error]
bit 3 oFA13 [Drive Receive Frame Error]

00D9
bit 4 oFA14 [Drive Receive Abort Error]
bit 5 oFA15 [Option Receive CRC Error]
bit 6 oFA16 [Option Receive Frame Error]
bit 7 oFA17 [Option Receive Abort Error]
bit 8 - F Reserved

00DA Reserved
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Reg(::;il:)No. Description

oFA3x Description (CNS5-A)
bit 0 oFA30 [COM ID Error]
bit 1 oFA31 [Type Code Error]
bit2 oFA32 [SUM Check Error]
bit 3 oFA33 [Option Receive Time Over]
bit4 0FA34 [Modbus Time Over]
bit 5 oFA35 [Drive Receive Time Over 1]
bit 6 0FA36 [CI Check Error]

00DB
bit 7 0oFA37 [Drive Receive Time Over 2]
bit 8 oFA38 [Control Reference Error]
bit 9 0FA39 [Drive Receive Time Over 3]
bit A 0FA40 [CtrlResSel 1Err]
bit B oFA41 [Drive Receive Time Over 4]
bit C 0FA42 [CtrlResSel 2Err]
bitD 0FA43 [Drive Receive Time Over 5]
bitE-F Reserved
oFb0x Description (CN5-B)
bit 0 oFb00 [Option Not Compatible with Port]
bit 1 oFb01 [Option Fault/Connection Error]
bit 2 oFb02 [Duplicate Options]

00DC
bit3 -4 Reserved
bit 5 oFb05 [Option A/D Error]
bit 6 oFb06 [Option Communication Error]
bit7-F Reserved
oFblx Description (CN5-B)
bit 0 0oFb10 [Option RAM Error]
bit 1 oFb11 [Option Ope Mode Error]
bit 2 0oFb12 [Drive Receive CRC Error]
bit 3 oFb13 [Drive Receive Frame Error]

00DD
bit4 oFbl14 [Drive Receive Abort Error]
bit5 oFb15 [Option Receive CRC Error]
bit 6 oFb16 [Option Receive Frame Error]
bit 7 oFb17 [Option Receive Abort Error]
bit8 - F Reserved

00DE - 00DF Reserved
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6.2 Modbus Communications

Re%ﬁ;‘:)"o' Description
oFb3x Description (CN5-B)
bit 0 oFb30 [COM ID Error]
bit 1 oFb31 [Type Code Error]
bit 2 oFb32 [SUM Check Error]
bit 3 oFb33 [Option Receive Time Over]
bit 4 oFb34 [Modbus Time Over]
bit 5 oFb35 [Drive Receive Time Over 1]
bit 6 0oFb36 [CI Check Error]
00EO
bit 7 oFb37 [Drive Receive Time Over 2]
bit 8 oFb38 [Control Reference Error]
bit 9 oFb39 [Drive Receive Time Over 3]
bit A oFb40 [CtrIResSel 1Err]
bit B oFb41 [Drive Receive Time Over 4]
bit C oFb42 [CtrlResSel 2Err]
bit D oFb43 [Drive Receive Time Over 5]
bitE-F Reserved
oFCO0x Description (CN5-C)
bit 0 oFCO00 [Option Not Compatible with Port]
bit 1 oFCO01 [Option Fault/Connection Error]
bit 2 oFC02 [Duplicate Options]
00E1
bit3 -4 Reserved
bit 5 oFCO05 [Option A/D Error]
bit 6 oFC06 [Option Communication Error]
bit7-F Reserved
oFCl1x Description (CN5-C)
bit 0 oFC10 [Option RAM Error]
bit 1 oFC11 [Option Ope Mode Error]
bit 2 oFC12 [Drive Receive CRC Error]
bit 3 oFC13 [Drive Receive Frame Error]
00E2
bit 4 oFC14 [Drive Receive Abort Error]
bit 5 oFC15 [Option Receive CRC Error]
bit 6 oFC16 [Option Receive Frame Error]
bit 7 oFC17 [Option Receive Abort Error]
bit 8 - F Reserved
00E3 Reserved
oFC5x Description (CN5-C)
bit 0 oFC50 [Encoder Option A/D Conv Error]
bit 1 oFC51 [EncOpAnlgCrctErr]
bit 2 oFC52 [Encoder Option Comm Timeout]
00E4
bit 3 oFC53 [Encoder Option Comm Data Fault]
bit 4 oFC54 [Encoder Error]
bit 5 oFCS55 [Resolver Error]
bit6 - F Reserved
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Register No. i
(Hex.) Description
Minor Fault Description 9
bit 0 EP24v [External Power 24V Supply]
bit1-3 Reserved
bit4 bAT [Keypad Battery Low Voltage]
bit 5 Reserved
00E5
bit 6 CP1 [Comparator 1 Limit Error]
bit 7 CP2 [Comparator 2 Limit Error]
bit 8 TiM [Keypad Time Not Set]
bit 9 bCE [Bluetooth Communication Error]
bitA-F Reserved
00E6 - 00E9 Reserved
Fault Description 11
bit 0 TiM [Keypad Time Not Set]
bit 1 bAT [Keypad Battery Low Voltage]
00EA
bit2-D Reserved
bitE SCF [Safety Circuit Fault]
bit F Reserved
00EB - 00ED | Reserved
Fault Description 12
bit0 -2 Reserved
bit 3 CP1 [Comparator 1 Limit Error]
00EE
bit 4 CP2 [Comparator 2 Limit Error]
bit 5 bCE [Bluetooth Communication Error]
bit6-F Reserved
00EF - 00FA Reserved
Output current
Note:
00FB The unit of display is different for different models.
2004 to 2042, 4002 to 4023: 0.01 A
2056 to 2415, 4031 to 4675: 0.1 A

B Broadcast Messages

Broadcast messages are available as read-only.

The undefined bit signal in the broadcast operation signal uses the local data signal.
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Table 6.12 Broadcast Messages for Modbus Communication

Register No. o
(Hex.) Description
Operation signal
bit 0 Run command
1: Run, 0: Stop
bit 1 Reverse run command
1
1: Reverse, 0: Forward run
bit2 -3 Reserved
bit 4 External fau}t
1: EF0 [Option Card External Fault]
0001
. Fault Reset
bit 5
1: Reset command
bit6 - B Reserved
bit C MFDI terminal DIS input
bit D MFDI terminal DI6 input
bit E MFDI terminal DI7 input
bit F MFDI terminal DI8 input
0002 Frequency reference 30000/100%

B Fault Trace/Fault History Contents

The following table lists the fault codes that the commands from monitors U2: FAULT, U3: FAULT HISTORY

read.
Table 6.13 Fault Trace/Fault History Contents
Famte())(gde Name Fazﬂte())(gde Name
0002 Uv1 [DC Bus Undervoltage] 001B PF [Input Phase Loss]
0003 Uv2 [Control Power Undervoltage] 001C LF [Output Phase Loss]
0004 Uv3 [Soft Charge Answerback Fault] 001D oH3 [Motor Overheat (PTC Input)]
0005 SC [Short Circuit/IGBT Failure] 001E oPr [Keypad Connection Fault]
0006 GF [Ground Fault] 001F Err [EEPROM Write Error]
0007 oC [Overcurrent] 0020 oH4 [Motor Overheat Fault (PTC Input)]
0008 ov [Overvoltage] 0021 CE [Modbus Communication Error]
0009 oH [Heatsink Overheat] 0022 bUS [Option Communication Error]
000A oH1 [Heatsink Overheat] 0025 CF [Control Fault]
000B oL1 [Motor Overload] 0026 SvE [Zero Servo Fault]
000C oL2 [Drive Overload] 0027 EFO0 [Option Card External Fault]
000D oL3 [Overtorque Detection 1] 0028 FbL [PID Feedback Loss]
000E oL4 [Overtorque Detection 2] 0029 UL3 [Undertorque Detection 1]
000F rr [Dynamic Braking Transistor Fault] 002A ULA4 [Undertorque Detection 2]
0010 rH [Braking Resistor Overheat] 002B oL7 [High Slip Braking Overload]
0011 EF3 [ExFault DI3] 002C EF9 [ExFault DI9]
0012 EF4 [ExFault DI14] 002D EF10 [ExFault DI10]
0013 EF5 [ExFault DI5] 002E EF11 [ExFault DI11]
0014 EF6 [ExFault DI6] 002F EF12 [ExFault DI12]
0015 EF7 [ExFault DI7] 0030 Includes oFx Fault [Hardware Fault]
0016 EF8 [ExFault DIS§] 0032 dv1 [Z Pulse Fault]
0017 FAn [Internal Fan Fault] 0033 dv2 [Z Pulse Noise Fault Detection]
0018 oS [Overspeed] 0034 dv3 [Inversion Detection]
0019 dEv [Speed Deviation] 0035 dv4 [Inversion Prevention Detection]
001A PGo [Encoder (PG) Feedback Loss] 0036 LF2 [Output Current Imbalance]
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Fatj'-llte():(sde Name Fatx'-llte():(f;de Name
0037 STPo [Motor Step-Out Detected] 00A0 CPF31 [ASIC Code Error]
0038 PGoH [Encoder (PG) Hardware Fault] 00A1 CPF32 [ASIC Startup Error]
0039 ES [MECHATROLINK Watchdog Timer Err] 00A2 CPF33 [Watch-dog Eror]
003B SEr [Speed Search Retries Exceeded] 00A3 CPF34 [Power/Clock Eror]
0041 FbH [Excessive PID Feedback] 00A4 CPF35 [Ext A/D Conv Error]
0042 EF1 [ExFault DI1] 00A5 CPF36 [ASIC COM Error]
0043 EF2 [ExFault DI2] 00A6 CPF37 [ASIC COM Error]
0044 oL5 [Mechanical Weakening Detection 1] 00A7 CPF38 [EEPROM Data Error]
0045 ULS5 [Mechanical Weakening Detection 2] 00A9 CPF40 [Control Circuit Error]
0046 CoF [Current Offset Fault] 00AA CPF41 [Control Circuit Error]
0049 qFL [Q2pack Fault] 00AB CPF42 [Control Circuit Error]
004A qFL1 [EEPROM Memory Q2pack Data Error] 00AC CPF43 [Control Circuit Error]
004B qFL2 [Q2pack Fault 2] 00AD CPF44 [Control Circuit Error]
004C qFL3 [Q2pack Fault 3] 00AE CPF45 [Control Circuit Error]
004E rF [Braking Resistor Fault] 0101 oFA00 [Option Not Compatible with Port]
004F boL [BrakingTransistor Overload Fault] 0102 oFAO01 [Option Fault/Connection Error]
0051 LSo [Low Speed Motor Step-Out] 0106 oFAO05 [Option A/D Error]
0052 nSE [Node Setup Error] 0107 oFA06 [Option Communication Error]
005B dv7 [Polarity Judge Timeout] 0111 oFA10 [Option RAM Error]
005F LF3 [Output Phase Loss 3] 0112 oFA11 [Option Ope Mode Error]
0060 UnbC [Current Imbalance] 0113 oFA12 [Drive Receive CRC Error]
0061 Uv4 [Gate Drive Board Power Supply Voltage Low] 0114 oFA13 [Drive Receive Frame Error]
0083 CPF02 [A/D Conversion Error] 0115 oFA14 [Drive Receive Abort Error]
0084 CPFO03 [Control Board Connection Error] 0116 oFA15 [Option Receive CRC Error]
0087 CPF06 [EEPROM Memory Data Error] 0117 oFA16 [Option Receive Frame Error]
0088 CPFO07 [Terminal Board Connection Error] 0118 oFA17 [Option Receive Abort Error]
0089 CPFO08 [Terminal Board Connection Error] 0131 oFA30 [COM ID Error]
008C CPF11 [RAM Fault] 0132 oFA31 [Type Code Error]
008D CPF12 [FLASH Memory Fault] 0133 oFA32 [SUM Check Error]
008E CPF13 [Watchdog Circuit Exception] 0134 oFA33 [Option Receive Time Over]
008F CPF14 [Control Circuit Fault] 0135 oFA34 [Modbus Time Over]
0091 CPF16 [Clock Fault] 0136 oFA35 [Drive Receive Time Over 1]
0092 CPF17 [Timing Fault] 0137 0oFA36 [CI Check Error]
0093 CPF18 [Control Circuit Fault] 0138 oFA37 [Drive Receive Time Over 2]
0094 CPF19 [Control Circuit Fault] 0139 oFA38 [Control Reference Error]
0095 CPF20 [Control Circuit Error] 013A oFA39 [Drive Receive Time Over 3]
0096 CPF21 [Control Circuit Error] 013B oFA40 [CtrIResSel 1Err]
0097 CPF22 [Hybrid IC Error] 013C oFA41 [Drive Receive Time Over 4]
0098 CPF23 [Control Board Connection Error] 013D oFA42 [CtrIResSel 2Err]
0099 CPF24 [Drive Unit Signal Fault] 013E oFA43 [Drive Receive Time Over 5]
009A CPF25 [Terminal Board not Connected] 0201 oFb00 [Option Not Compatible with Port]
009B CPF26 [BB Circuit Error] 0202 oFBO01 [Option Fault/Connection Error]
009C CPF27 [PWM Set Reg Error] 0203 oFb02 [Duplicate Options]
009D CPF28 [PWM Pattern Error] 0206 oFb05 [Option A/D Error]
009E CPF29 [On-Delay Error] 0207 oFb06 [Option Communication Error]
009F CPF30 [BB On Error] 0211 oFb10 [Option RAM Error]
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B Minor Fault/Alarm Contents

Faa!lteggde Name Faz:!lteggde Name
0212 oFbl11 [Option Ope Mode Error] 0306 oFCO5 [Option A/D Error]
0213 0oFb12 [Drive Receive CRC Error] 0307 oFC06 [Option Communication Error]
0214 oFb13 [Drive Receive Frame Error] 0311 oFC10 [Option RAM Error]
0215 oFbl14 [Drive Receive Abort Error] 0312 oFC11 [Option Ope Mode Error]
0216 oFbl15 [Option Receive CRC Error] 0313 oFC12 [Drive Receive CRC Error]
0217 oFb16 [Option Receive Frame Error] 0314 oFC13 [Drive Receive Frame Error]
0218 oFb17 [Option Receive Abort Error] 0315 oFC14 [Drive Receive Abort Error]
0231 0oFb30 [Comm. ID Error] 0316 oFC15 [Option Receive CRC Error]
0232 oFb31 [Model Code Error] 0317 oFC16 [Option Receive Frame Error]
0233 0oFb32 [Checksum Error] 0318 oFC17 [Option Receive Abort Error]
0234 0Fb33 [Comm. Option Timeout Waiting for Response] 0351 oFC50 [Encoder Option A/D Conv Error]
0235 0Fb34 [Modbus Ccommunications Timeout] 0352 oFC51 [EncOpAnlgCrctErr]
0236 oFb35 [Drive Timeout Waiting for Response] 0353 oFC52 [Encoder Option Comm Timeout]
0237 0Fb36 [CI Check Error] 0354 oFC53 [Encoder Option Comm Data Fault]
0238 oFb37 [Drive Timeout Waiting for Response] 0355 oFC54 [Encoder Error]
0239 0oFb38 [Control Command Selection Error] 0356 oFC55 [Resolver Error]
023A oFb39 [Drive timeout waiting for response] 0401 TiM [Keypad Time Not Set]
023B 0oFb40 [Control Response Selection 1 Error] 0402 bAT [Keypad Battery Low Voltage]
023C oFb41 [Drive Timeout Waiting for Response] 040F SCF [Safety Circuit Fault]
023D oFb42 [Control Response Selection 2 Error] 0413 FAnl [Drive Cooling Fan Fault]
023E oFb43 [Drive Timeout Waiting for Response] 0414 CP1 [Comparator 1 Limit Fault]
0301 oFC00 [Option Not Compatible with Port] 0415 CP2 [Comparator 2 Limit Fault]
0302 oFC01 [Option Fault/Connection Error] 0416 bCE [Bluetooth Communication Fault]
0303 oFC02 [Duplicate Options]

The following table lists the minor fault/alarm codes that communications register (007 (Hex.)) reads.

Table 6.14 Minor Fault/Alarm Contents (007 (Hex.))

Minor Fault/ Minor Fault/
Alarm Code Name Alarm Code Name
(Hex.) (Hex.)
0001 Uv [Undervoltage] 0011 dEv [Speed Deviation]
0002 ov [DC Bus Overvoltage] 0012 PGo [Encoder (PG) Feedback Loss]
0003 oH [Heatsink Overheat] 0014 CE [Modbus Communication Error]
0004 oH2 [External Overheat (H1-XX=B)] 0015 bUS [Option Communication Error]
0005 oL3 [Overtorque 1] 0016 CALL [Serial Comm Transmission Error]
0006 oL4 [Overtorque 2] 0017 oL1 [Motor Overloaded]
0007 EF [FWD/REV Run Command Input Error] 0018 oL2 [Drive Overloaded]
0008 bb [Baseblock] 001A EFO [Option Card External Fault]
0009 EF3 [ExFault DI3] 001B rUn [Motor Switch during Run]
000A EF4 [ExFault DI4] 001D CALL [Serial Comm Transmission Error]
000B EF5 [ExFault DI5] 001E UL3 [Undertorque Detection 1]
000C EF6 [ExFault DI6] 001F UL4 [Undertorque Detection 2]
000D EF7 [ExFault DI7] 0020 SE [Modbus Test Mode Error]
000E EF8 [ExFault DI8] 0021 L24v [Loss of External Power 24 Supply]
000F FAn [Internal Fan Fault] 0022 oH3 [Motor Overheat (PTC Input)]
0010 oS [Overspeed] 0023 EF9 [ExFault DI9]
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Minor Fault/ Minor Fault/
Alarm Code Name Alarm Code Name
(Hex.) (Hex.)
0024 EF10 [ExFault DI10] 003C STo [Safe Torque OFF]
0025 EF11 [ExFault DI11] 003D oL5 [Mechanical Weakening Detection 1]
0026 EF12 [ExFault DI12] 003E ULS5 [Mechanical Weakening Detection 2]
0027 FbL [PID Feedback Loss] 0042 TrPC [IGBT Maintenance Time (90%)]
0028 FbH [Excessive PID Feedback] 0043 LT-3 [SoftChargeBypassRelay MainteTime]
002A dnE [Drive Disabled] 0044 LT-4 [IGBT Maintenance Time (50%)]
002B PGoH [Encoder (PG) Hardware Fault] 0045 boL [Braking Transistor Overload]
0031 E5 [MECHATROLINK Watchdog Timer Err] 0049 qAL1 [Q2pack Alarm]
0032 AEr [Station Address Setting Error] 004A qAL2 [Q2pack Alarm 2]
0033 CyC [MECHATROLINK CommCycleSettingErr] 004B qAL3 [Q2pack Alarm 3]
0034 HCA [High Current Alarm] 0081 EP24v [External Power 24V Supply]
0035 LT-1 [Cooling Fan Maintenance Time] 0085 bAT [Keypad Battery Low Voltage]
0036 LT-2 [Capacitor Maintenance Time] 0087 CP1 [Comparator 1 Limit Error]
0039 EF1 [ExFault DI1] 0088 CP2 [Comparator 2 Limit Error]
003A EF2 [ExFault DI2] 0089 TiM [Operator Time Not Set]
003B SToF [Safe Torque OFF Hardware] 008A bCE [Bluetooth Communication Error]

@ Error Codes

B Modbus Communications Error Code List

The following table lists the Modbus communications error codes.
When an error occurs, remove the cause of the error and restart communications.

Table 6.15 Modbus Communications Error Codes

Error Code
(Hex.) Name Cause
01 Function Code Error The PLC set a function code that was not 03, 08, or 10 (Hex.)
. * The register number that is trying to access is not registered.
02 Register Number Error K .
* A starting number that was not 0001 or 0002 (Hex.) was set when broadcasting.
* Read and write data quantities are more than the 1 to 16 range. (Command message data quantity is disabled.)
. * The data that was read from non-consecutive holding registers contained more than 120 bytes.
03 Bit Count Error . . . . .
* The data to be written to non-consecutive holding registers contained more than 60 bytes.
* In the write mode, the number of bytes in the message is not the number of data x 2.
. *  Writing control data or parameters made the settings go out of the permitted setting range.
21 Data Setting Error . .
* A parameter setting error occurred when writing a parameter.
* Tried to write a disabled parameter during run.
*  When there was a CPF06 [EEPROM Memory Data Error], the master tried to write a parameter other than one of these:
— AI-00 [Language Selection]
— AI-01 [Access Level]
— AI-02 [Control Method]
22 Write Mode Error — AI-03 [Init Parameters]
— AI-04 [Password Input]
— AI-05 [Password Setting]
— EI-03 [V/f Pattern Selection]
— 02-04 [Drive KVA Selection]
*  Writes the read-only data.
23 \?V%t}z uEer)rrndervoltage During Uv [DC Bus Undervoltage], a Uv write disabled parameter was written.
Error Writing Data During . . . . A
24 Parameter Processing Tried to write a parameter from the master during parameter processing on the drive side.
25 Writing into EEPROM Writing into EEPROM write is disabled, but EEPROM write was executed from Modbus communications. When this error
Disabled occurs, the keypad shows a message and the drive continues operation.
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B No Response from Slave

The slave ignores the command message from the master and will not send a response message in these
conditions:
* When a communications error (overrun, framing, parity, CRC-16) is detected in the command message.

* When the slave address in the command message and the slave address for the drive side do not agree (Use H5-
01 [Mbus Address] to set the slave address of the drive)

* When the time interval between the data of which the message is composed is longer than 24 bits
* When the data length for the command message is not accurate

Note:
«If the keypad shows CALL [Serial Comm Transmission Error], refer to “Troubleshooting” to remove the cause of the error, and try to
do communications again. If the keypad does not show CALL, check UI-19 [Modbus Err.Code] for the error and error type.

«If you execute the write function code when the slave address in the command message is 00 (Hex.), all of the slaves will execute the
write command, but they will not send response messages to the master.
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7.1 Safety Precautions

7.1 Safety Precautions

ADANGER

Electrical Shock Hazard

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized drive.
Before servicing, disconnect all power to the equipment and wait for the time specified on the
warning label at a minimum. The internal capacitor stays charged after the drive is de-energized.
The charge indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When
all indicators are OFF, measure for dangerous voltages to make sure that the drive is safe.

If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

AWARNING

Electrical Shock Hazard

Do not operate equipment when covers are missing. Some figures in this section include drives
without covers or safety shields to more clearly show the inside of the drive. Replace covers
and shields before operation. Use drives only as specified by the instructions.

Failure to obey can cause death or serious injury.

Always ground the motor-side grounding terminal.

Contacting the motor case can cause death or serious injury from incorrect equipment grounding.

Do not immediately energize the drive or operate peripheral devices after the drive blows a fuse
or trips a GFCI. Wait for the time specified on the warning label at a minimum and make sure
that all indicators are OFF. Then check the wiring and peripheral device ratings to find the cause

of the problem. Contact the manufacturer before energizing the drive or peripheral devices if the
cause is not known.

Failure to obey can cause death or serious injury and damage to the drive.

Only let authorized persons install, wire, maintain, examine, replace parts, and repair the drive.
Failure to obey can cause death or serious injury.

Do not work on the drive or around the drive while wearing loose clothing or jewelry. Tighten
loose clothing and remove all metal objects such as watches or rings.

Failure to obey can cause death or serious injury.

Do not remove covers or touch circuit boards while the drive is energized.
Failure to obey can cause death or serious injury.

Do not make changes to the drive body or drive circuitry.
Failure to obey can cause death or serious injury and will void warranty. Yaskawa is not responsible for changes
to the product made by the user.

Fire Hazard
Tighten all terminal screws to the correct tightening torque.
Connections that are too loose or too tight can cause incorrect operation and damage to the drive. Incorrect
connections can also cause death or serious injury from fire.
Tighten screws against the bit at an angle in the specified range shown in this manual.
If you tighten the screws at an angle not in the specified range, you can have loose connections that can cause
damage to the terminal block or start a fire.

Do not use the main circuit power supply (Overcurrent Category lll) at incorrect voltages. Make
sure that the drive rated voltage aligns with the power supply voltage before energizing the
drive.

Failure to obey can cause death or serious injury.
Do not put flammable or combustible materials on top of the drive and do not install the drive

near flammable or combustible materials. Attach the drive to metal or other noncombustible
material.

Failure to obey can cause death or serious injury.
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Sudden Movement Hazard
Do not do work on the drive without eye protection. Wear eye protection before you start work
on the drive.
Failure to obey could cause serious injury or death.
Crush Hazard
Use a lifting mechanism made to move large drives when necessary.
Failure to obey can cause death or serious injury from falling equipment.

NOTICE

Observe correct electrostatic discharge (ESD) procedures when touching the drive and circuit
boards.
Failure to obey can cause ESD damage to the drive circuitry.

Do not connect or disconnect the motor from the drive while the drive is supplying voltage.
Incorrect equipment sequencing can cause damage to the drive.

Do not use unshielded wire for control wiring. Use shielded, twisted-pair wires and ground the
shield to the ground terminal of the drive.
Failure to obey can cause electrical interference and unsatisfactory system performance.

Make sure that all connections are correct after you install the drive and connecting peripheral
devices.
Failure to obey can cause damage to the drive.
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7.2 Types of Faults, Minor Faults, Alarms, and Errors

If the drive or motor do not operate correctly, check the drive keypad for a code or message.

If problems occur that are not identified in this manual, contact the manufacturer with this information:

* Drive model

* Drive software version

* Date of purchase

* Description of the problem (such as failure conditions)

Contact the manufacturer if there is damage to the drive.

The following table contains descriptions of the different types of faults, minor faults, alarms, and errors that can
occur during drive operation.

Table 7.1 Types of Faults, Minor Faults, Alarms, and Errors

Type Drive Response

When the drive detects a fault, it will cause these conditions:

_
Faults ¢ The keypad shows the fault code and illuminate continuously.
* The drive shuts off output, and the motor coasts to a stop. Some faults let the user select a motor stopping method.
* Fault relay output INO-1CM will turn ON, and INC-1CM will turn OFF.

The drive will not operate until you clear the fault with a Fault Reset and the drive goes back to usual status.

‘When the drive detects a minor fault or an alarm, it will cause these conditions:

__
¢ The keypad shows the alarm code and flash.

* The drive will continue to operate the motor. Some alarms let the user select a motor stopping method.

 If the drive detects a minor fault, the terminal set to H2-01 to H2-03 = 4 [Multi-Function Digital Output 1 to Multi-
Function Digital Output 3 = Alarm] will switch ON. If you do not set parameters H2-01 to H2-03 , the drive will not
trigger MFDO terminals when it detects a minor fault.

Minor Faults/Alarms

¢ The drive will not output a minor fault signal when it detects an alarm.
It is not necessary to do Fault Reset.

An error occurs when parameter settings do not agree or a parameter combination is incorrect. The drive will not operate
until you set the parameters correctly.

) When the drive detects an operation error, these conditions will result:

Operation Errors * The keypad shows the error code.

¢ Multi-function outputs do not output an alarm signal.

Find the parameters that caused the error and correct the settings.

An error occurs during Auto-Tuning.

When the drive detects a tuning error, it will cause these conditions:
. ¢ The keypad shows the error code.

Auto-Tuning Errors . . .
¢ Multi-function outputs do not output an alarm signal.
¢ The motor coasts to stop.

Remove the cause of the error and do Auto-Tuning again.

An error occurs when you use the keypad for a backup, restore, or verify operation.
‘When the drive detects a copy function error, it will cause these conditions:

Copy Function Errors ¢ The lfeypad shows the error code. A

¢ Multi-function outputs do not output an alarm signal.

Push a key on the keypad to clear the error. Remove the cause of the error and try the backup, restore, or verify operation
again.
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7.3 List of Fault, Minor Fault, Alarm, and Error Codes

The following table shows the possible fault, minor fault, alarm, and error codes.
The display codes are in alphabetical order. Search the table for the code shown on the keypad, and identify its
causes and possible solutions.

Note:

The number in parentheses adjacent to the code in the table identifies the fault code or minor fault code (hex. number) that was read
during Modbus communications.

Example: AEr (0032)

Table 7.2 List of Fault, Minor Fault, Alarm, and Error Codes

Display (Hex.) ALMLED Type Ref. Display (Hex.) ALMLED Type Ref.

AEr (0032) Flashing Alarm 289 dFPS R CopyEﬁrL:)r;ction 309
bAT (0085) Flashing Alarm 289

dnE (002A) Flashing Alarm 291
bAT (0402) Tlluminated Fault 270

dv1 (0032) [luminated Fault 272
bb (0008) Flashing Alarm 289 ]

dv2 (0033) Tlluminated Fault 272
bCE (008A) Flashing Alarm 289

dv3 (0034) Illuminated Fault 273
bCE (0416) Illuminated Fault 270 ]

dv4 (0035) Tlluminated Fault 273
boL (0045) Flashing Alarm 289

dv7 (005B) Illuminated Fault 273
boL (004F) Tlluminated Fault 270

qAL2 (004A) Flashing Alarm 291
bUS (0015) Flashing Alarm 289 ]

qAL3 (004B) Flashing Alarm 291
bUS (0022) Tlluminated Fault 270

qAL1 (0049) Flashing Alarm 291
CALL (001D) Flashing Alarm 290 ]

qFL1 (004A) Tlluminated Fault 285
CE (0014) Flashing Alarm 290

qFL2 (004B) Illuminated Fault 285
CE (0021) Iluminated Fault 270

gFL3 (004C) Tlluminated Fault 285
CF (0025) Tlluminated Fault 271 ]

qFL (0049) Illuminated Fault 285
CoF (0046) Iluminated Fault 271

E5 (0031) Flashing Alarm 292
CP1 (0087) Flashing Alarm 290 ]

E5 (0039) Illuminated Fault 273
CP1 (0414) [lluminated Fault 271

EF (0007) Flashing Alarm 292
CP2 (0088) Flashing Alarm 291 ]

EF0 (001A) Flashing Alarm 292
CP2 (0415) Illuminated Fault 272

EFO0 (0027) Illuminated Fault 274

Copy Function

CPEr - Error 309 EF1 (0042) Illuminated Fault 274
CPF00, CPFO1 EF1 (0039) Flashing Alarm 292
CPF02, CPF03 (0083,
0084) EF2 (003A) Flashing Alarm 292
ggg;% CPFO8 (0088, EF2 (0043) Illuminated Fault 274
CPF11 to CPF14 (008C to :
008F) Tlluminated Fault 272 EF3 (0009) Flashing Alarm 292
OngFQl) 6 to CPF24 (0091 to EF3 (0011) Illuminated Fault 274
CPF26 to CPF38 (009B to EF4 (000A) Flashing Alarm 292
00A7)
CPF40 to CPF45 (00A9 to EF4 (0012) [lluminated Fault 274
00AE)

EF5 (000B) Flashing Alarm 293
CPFO06 (0087) Tlluminated Fault 272

EF5 (0013) Illuminated Fault 274
CPF25 (009A) Illuminated Fault 272

EF6 (000C) Flashing Alarm 293

R Copy Function
CPyE Error 309 EF6 (0014) Tluminated Fault 274
CrST Flashing Not an alarm. 291 EF7 (000D) Flashing Alarm 293
CSEr N COPyEFunction 309 EF7 (0015) Tluminated Fault 275
ITor

CyC (0033) Flashing Alarm 291 EFS8 (000E) Flashing Alarm 293
dEv (0011) Flashing Alarm 291 EF8 (0016) Illuminated Fault 275
dEv (0019) Iluminated Fault 27 Endl Flashing Auto-Tuning Errors 305

End2 Flashing Auto-Tuning Errors 305
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Display (Hex.) ALM LED Type Ref. Display (Hex.) ALM LED Type Ref.
End3 Flashing Auto-Tuning Errors 305 ndAT ~ CopyEl;li)nrction 309
End4 Flashing Auto-Tuning Errors 305

nSE (0052) Illuminated Fault 277
End5 Flashing Auto-Tuning Errors 305 ]
oC (0007) Tlluminated Fault 277
End6 Flashing Auto-Tuning Errors 305
oFA00 (0101) Illuminated Fault 278
End7 Flashing Auto-Tuning Errors 305 ]
oFAO01 (0102) Illuminated Fault 278
EP24v (0081) Flashing Alarm 293
oFA02 (0103) Tlluminated Fault 278
Er-01 Flashing Auto-Tuning Errors 305
OFA03 to 0FA06 (0104 to Tlluminated Fault 278
Er-02 Flashing Auto-Tuning Errors 306 0107)
Er-03 Flashing Auto-Tuning Errors 306 8]]:/1\2])0’ OFALL (0111, Illuminated Fault 278
Er-04 Flashin Auto-Tuning Errors 306
€ € gf?glf to oFA17 (0113 to Illuminated Fault 278
Er-05 Flashing Auto-Tuning Errors 306
oFA30 to 0oFA43 (0131 to ;
Er-08 Flashing Auto-Tuning Errors 306 013E) llluminated Fault 278
Er-09 Flashing Auto-Tuning Errors 307 0Fb00 (0201) [lluminated Fault 279
Er-10 Flashing Auto-Tuning Errors 307 oFb01 (0202) [lluminated Fault 279
Er-11 Flashing Auto-Tuning Errors 307 0Fb02 (0203) [lluminated Fault 279
Er-12 Flashing Auto-Tuning Errors 307 85?3)3 to oFb11 (0204 to Iluminated Fault 279
Er-13 Flashing Auto-Tuning Errors 307
85%)2 to oFb17 (0213 to lluminated Fault 279
Er-14 Flashing Auto-Tuning Errors 307
Er-15 Flashing Auto-Tuning Errors 307 oFC00 (0301) Muminated Fault 27
Er-16 Flashing Auto-Tuning Errors 307 oFCO1 (0302) Muminated Fault 27
Er-17 Flashing Auto-Tuning Errors 308 oFC02 (0303) lluminated Fault 27
FCO03 to oFC11 (0304 t .
Er-18 Flashing Auto-Tuning Errors 308 8312) oo ( ° Iluminated Fault 279
Er-19 Flashing Auto-Tuning Errors 308 85?81)2 to oFC17 (0313 to luminated Fault 279
Er-20 Flashing Auto-Tuning Errors 308
_ _ OFC30 to oFC35 (0351 to Tlluminated Fault 280
Er-21 Flashing Auto-Tuning Errors 308 0356)
Er-25 Flashing Auto-Tuning Errors 308 oH (0003) Flashing Alarm 295
Err (001F) Iluminated Fault 275 oH (0009) Illuminated Fault 280
FAn (000F) Flashing Alarm 293 oH1 (000A) Illuminated Fault 280
FAn (0017) Illuminated Fault 275 oH2 (0004) Flashing Alarm 295
FAnl (0413) Iluminated Fault 275 oH3 (001D) [luminated Fault 280
FbH (0028) Flashing Alarm 294 oH3 (0022) Flashing Alarm 295
FbH (0041) Iluminated Fault 275 oH4 (0020) Illuminated Fault 281
FbL (0027) Flashing Alarm 204 oL1 (000B) Tlluminated Fault 281
FbL (0028) Iluminated Fault 275 oL2 (000C) Illuminated Fault 282
GF (0006) Illuminated Fault 276 oL3 (0005) Flashing Alarm 296
HCA (0034) Flashing Alarm 204 oL3 (000D) Tlluminated Fault 282
{FEr ) CopyE];‘Tuonrcﬁon 309 oL4 (0006) Flashing Alarm 296
oL4 (000E) Tlluminated Fault 282
L24v (0021) Flashing Alarm 294
oL5 (003D) Flashing Alarm 296
LF (001C) Tlluminated Fault 276
oL5 (0044) Illuminated Fault 282
LF2 (0036) Illuminated Fault 276
oL7 (002B) Tlluminated Fault 283
LoG Flashing Alarm 294
. Parameter Setting
PEO1 Flash 300
LSo (0051) Iluminated Fault 276 ° ashing Errors
LT-1 (0035) Flashing Alarm 295 oPE02 Flashing Paramg;reérietting 300
LT-2 (0036) Flashing Alarm 295 .
oPE03 Flashing Paramg]t:;riettmg 300
LT-3 (0043) Flashing Alarm 295
; Parameter Settin
LT-4 (0044) Flashing Alarm 295 OPEO5 Flashing Errors 301
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Display (Hex.) ALM LED Type Ref. Display (Hex.) ALM LED Type Ref.
oPE06 Flashing ParamEeter Setting 302 rdEr R Copy Function 309
ITOTS Error
oPEO7 Flashing Paramglt:grzetting 302 rF (004E) Illuminated Fault 285
. rH (0010) Illuminated Fault 285
oPEO8 Flashing Parameter Sciting 302
rrors 1t (000F) Iluminated Fault 285
oPE09 Flashing Parameter Setting 303 rUn (001B) Flashing Alarm 298
i SC (0005 Illuminated Fault 285
oPE10 Flashing Parameter Setting 303 (0003) e &
SCF (040F) [luminated Fault 286
- Parameter Setting
oPE11 Flashing Errors 303 SE (0020) Flashing Alarm 298
oPE13 Flashing Paramg;f;rictting 303 SEr (003B) [luminated Fault 286
P Setti STo (003C) Flashing Alarm 298
oPE15 Flashing Rrameter Setting 303
SToF (003B) Flashing Alarm 298
. P: ter Setti
oPEI6 Flashing A s 1n8 304 STPo (0037) Tlluminated Fault 286
oPEIS Flashing Paramglfgriemng 304 SvE (0026) Illuminated Fault 286
- TiM (0089) Flashing Alarm 298
oPE20 Flashing Parameter Setting 304 - -
Errors TiM (0401) Illuminated Fault 286
. Parameter Setting ;
oPE33 Flashing Errors 304 TrPC (0042) Flashing Alarm 298
oPr (001E) Illuminated Fault 283 UL3 (001E) Flashing Alarm 298
08 (0010) Flashing Alarm 296 UL3 (0029) Illuminated Fault 287
0S (0018) Tlluminated Fault 283 UL4 (001F) Flashing Alarm 298
ov (0002) Flashing Alarm 297 UL4 (002A) Illuminated Fault 287
ov (0008) Tlluminated Fault 283 ULS5 (003E) Flashing Alarm 299
PASS Flashing Not an alarm. 297 ULS5 (0045) Illuminated Fault 287
PF (0047) Flashing Alarm 297 Uv (0001) Flashing Alarm 299
PF (001B) Iluminated Fault 284 Uvl (0002) [lluminated Fault 287
PGo (0012) Flashing Alarm 297 Uv2 (0003) Illuminated Fault 287
PGo (001A) llluminated Fault 284 U3 (0004) lluminated Fault 288
PGoH (002B) Flashing Alarm 297 VAEr - COpyEfr“;‘rC“O" 309
PGoH (0038) Tlluminated Fault 284 VFyE i CopyEFunction 310
ITor
PWEr R Backu]g) Function 309
ITor
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7.4

Faults

This section gives information about the causes and possible solutions of faults. You must use the Fault Reset
operation to remove the fault before you can operate the drive. Use the information in this table to remove the
cause of the fault.

Use 04-24 [bAT Detection Selection] to enable/disable bAT detection.

Code Name Causes Possible Solutions
bAT Keypad Battery Low Voltage The keypad battery voltage is low. Replace the keypad battery.
Note:

* Set the stop

* The drive detects this error when operating the drive with a smart device using the Bluetooth LCD keypad.
* Do a Fault Reset to clear the fault.

ing method for this fault in 02-27 [BLE Disconn.Selection@BLE Ctrl].

Code Name Causes Possible Solutions
bCE Bluetooth Communication Fault The smart device with the Mobile Application Use the smart device 10 m (32.8 ft.) or nearer to the keypad.
installed is too far from the keypad. Note:
bCE can occur when the smart device is 10 m or nearer to the
keypad depending on the specifications of the smart device.
Radio waves from a different device are causing Make sure that no device around the keypad uses the same radio
interference with communications between the bandwidth (2400 MHz to 2480 MHz), and prevent radio
smart device and keypad. interference.
Note:

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
boL BrakingTransistor Overload Fault The duty cycle of the braking transistor is high (the | ¢ Install a braking unit (CDBR-series).
regeneration power or repetition frequency is high). | , [ <11 regenerative converter.
* Increase the deceleration time.
You enabled the protective function for the braking | Set L8-55 = 0 [DB IGBT Protection = Disable].
transistor when you have a regenerative converter.
The braking transistor in the drive is broken. Replace the entire drive.
Note:

* The drive detects this error if the Run command or frequency reference is assigned to the option card.
* Do a Fault Reset to clear the fault.
» If the drive detects this error, the drive will operate the motor as specified by the stopping method set in F6-01 [Comm.Error Selection].

Code Name Causes Possible Solutions
bUS Option Communication Error The drive did not receive a signal from the Correct wiring errors.
controller.
The communications cable wiring is incorrect.
There is a short circuit or the communications cable | + Repair short circuits and connect cables.
is not connected. * Replace the defective communications cable.
Electrical interference caused a communication data | * Examine the control circuit lines, main circuit lines, and
error. ground wiring, and decrease the effects of electrical
interference.

* Make sure that a magnetic contactor is not the source of the
electrical interference, then use a Surge Protective Device if
necessary.

* Use only the recommended cables or other shielded line.
Ground the shield on the controller side or the drive input
power side.

* Isolate the communication wiring from drive power lines, and
install a noise filter to the input side of the power supply for
communication.

* Decrease the effects of electrical interference from the
controller.

The option card is incorrectly installed to the drive. | Correctly install the option card to the drive.
The option card is damaged. If the fault continues and the wiring is correct, replace the option
card.
Note:

Code Name Causes Possible Solutions
CE Modbus Communication Error The communications cable wiring is incorrect. Correct wiring errors.
There is a short circuit or the communications cable | *  Repair short circuits and connect cables.
is not connected. * Replace the defective communications cable.
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Code Name

Causes

Possible Solutions

Electrical interference caused a communication data
error.

Examine the control circuit lines, main circuit lines, and
ground wiring, and decrease the effects of electrical
interference.

* Make sure that a magnetic contactor is not the source of the
electrical interference, then use a Surge Protective Device if
necessary.

* Use only the recommended cables or other shielded line.
Ground the shield on the controller side or the drive input
power side.

* Isolate the communication wiring from drive power lines, and
install a noise filter to the input side of the power supply for
communication.

* Decrease the effects of electrical interference from the
controller.

Note:

* The drive detects this error if it does not correctly receive control data for the CE detection time set to H5-09 [Mbus CE Detect Time].

* Do a Fault Reset to clear the fault.

« If the drive detects this error, the drive will operate the motor as specified by the stopping method set in H5-04 [Mbus Error Stop].

Code Name Causes Possible Solutions
CF Control Fault Motor parameters are set incorrectly. Correctly set the motor parameters and do Auto-Tuning again.
Drive takes long to ramp to stop when Control ‘When you have changes in Rotational Auto-Tuning and the
Method = 4 [Adv OLVector] because of these installation environment, make sure that you do Line-to-Line
settings: Resistance Tuning and then set L8-20 = 1 [CF / STPo Selection =
* The torque limit is too low. Disabled].
e L3-11 = 1 [Overvolt Supression Select = Note:
Enabled] Do test runs and examine the drive to start and stop correctly
e d5-01 = 1 [Torque Ctrl Selection = Torque when L8-20 = 1.
Control]
The torque limit is too low. Adjust L7-01 [FW Torque Limit], L7-02 [RV Torque Limit], L7-03
[FW Reg. TrqLimit], and L7-04 [RV Reg. TrqLimit].
The load inertia is too big. * Adjust CI1-02 [Decel Time 1], C1-04 [Decel Time 2], CI-06
[Decel Time 3], and C1-08 [Decel Time 4.
* Set the frequency reference to the minimum output frequency,
and stop the Run command when the drive stops deceleration.
The drive is trying to ramp to stop a machine that Correctly set b1-03 [Stopping Method Selection].
cannot do ramp to stop or on a machine for which
deceleration is not necessary.
The motor and drive are connected incorrectly. Correct wiring errors.
Line-to-line Resistance Tuning is not done. Do Stationary Auto-Tuning for Line-to-Line Resistance.
The drive received a Run command while the motor | « Examine the sequence and input the Run command after the
was coasting. motor fully stops.
e Set b3-01 = 1 [SpSrch@Start Selection = Enabled].
Note:

« The drive detects this error if the torque reference is more than the torque limit for 3 seconds or longer while the drive ramps to stop.

* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
CoF Current Offset Fault The drive starts operation while the induced voltage | * Make a sequence that does not restart operation when induced
stays in the motor (during coasting to a stop or after voltage stays in the motor.
fast deceleration). * Set b3-01 = 1 [SpSrch@Start Selection = Enabled].
* Use Speed Search from Fmax or Fref [Hl-xx = 67, 68] to do a
speed search through one of the external terminals.
Note:
‘When controlling the PM motor, External Speed Search
commands 1 and 2 operate the same.
A drive hardware problem occurred. Replace the drive.
Note:

* The drive detects this error if the current offset value is more than the permitted setting range while the drive automatically adjusts the current offset.

» Do a Fault Reset to clear the fault.

Code Name

Causes

Possible Solutions

CP1 Comparator 1 Limit Fault The monitor value set in H2-20 [Comparel Mon. Examine the monitor value and remove the cause of the fault.
Selection] was within the range of H2-21
[Comparel Low Limit] and H2-22 [Comparel Up
Limit].
Note:

* The drive detects this error when the terminal is assigned to H2-01, H2-02, and H2-03 = 3C [Multi-Function Digital Output 1, Multi-Function Digital Output 2, Multi-

Function Digital Output 3 = Comparatorl].
* Do a Fault Reset to clear the fault.

« Set the stopping method for this fault in H2-33 [Comparel Protection Selection].
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Code Name Causes Possible Solutions

CP2 Comparator 2 Limit Fault The monitor value set in H2-26 [Compare2 Mon. Examine the monitor value and remove the cause of the fault.
Selection] was outside the range of H2-27
[Compare2 Low Limit] and H2-28 [Compare2 Up
Limit].

Note:
* The drive detects this error when the terminal is assigned to H2-01, H2-02 , and H2-03 = 3D [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-
Function Digital Output 3 = Comparator2].

* Do a Fault Reset to clear the fault.
* Set the stopping method for this fault in H2-35 [Compare2 Protection Selection].

Code Name Causes Possible Solutions
CPF00 to Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
CPFO&)S%: 07 * If the fault stays, replace the control board or the drive. For
ISPF 1 to’ information about replacing the control board, contact the

CPF14, CPF16 manufacturer or your nearest sales representative.

to CPF24, and
CPF26 to
CPF39

Note:
* Do a Fault Reset to clear the fault.

« Fault trace is not available for these faults.

Code Name Causes Possible Solutions
CPF06 EEPROM Memory Data Error The drive power supply was de-energized while a Set A1-03 = 2220, 3330 [Init Parameters = 2-Wire Initialization,
communication option card entered a parameter 3-Wire Initialization] and initialize the drive.

Write command.

An EEPROM peripheral circuit error occurred. * Re-energize the drive.

* If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact the
manufacturer or your nearest sales representative.

Note:
* The drive detects this error if there is an error in the data written to the EEPROM of the drive.

* Do a Fault Reset to clear the fault.
« Fault trace is not available for this fault.

Code Name Causes Possible Solutions
CPF25 Terminal Board not Connected The terminal board is not correctly connected to the | 1.  De-energize the drive.
drive. 2. Correctly connect the terminal board to the drive.

3. Re-energize the drive.

Note:
Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
dEv Speed Deviation The load is too heavy. Decrease the load.
Acceleration and deceleration times are set too Increase the values set in C1-01 [Accel Time 1] to C1-08 [Decel
short. Time 4].
The dEv detection level settings are incorrect. /?fiju]st F1-10 [Speed Dev Level] and F1-11 [Speed Dev Delay
mej.
The load is locked up. Examine the machine.
The holding brake is stopping the motor. Release the holding brake.
Note:

* The drive detects this error if the difference between the detected speed and the speed reference is more than the setting of 7-10 for longer than F/-11.
* Do a Fault Reset to clear the fault.
« If the drive detects this error, the drive will operate the motor as specified by the stopping method set in F1-04 [Speed Dev Detection Select].

Code Name Causes Possible Solutions
dvl Z Pulse Fault The encoder option card or the encoder on the 1. Repair wiring errors and connect disconnected wires.
motor side is damaged. Correctly ground the shielded wire of the encoder cable.

Lo . Re- ize the dri
The encoder cable is disconnected or wired e-energize the drive )
incorrectly. 3. If the fault stays, replace the control board or the drive. For

information about replacing the control board, contact the
manufacturer or your nearest sales representative.

Note:
* The drive detects this error if it does not detect a Z pulse during one motor rotation.

* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions

dv2 Z Pulse Noise Fault Detection Noise interference along the encoder cable. Isolate the encoder cable from the drive output line or a different
source of electrical interference.

The encoder cable is disconnected or wired Repair wiring errors and connect disconnected wires. Correctly
incorrectly. ground the shielded wire of the encoder cable.
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Code Name Causes Possible Solutions

The PG option card or the encoder on the motor Repair the wiring and re-energize the drive, then replace the PG
side is damaged. option card or the encoder if the problem continues.

Note:

* The drive detects this error if it does not detect a Z pulse during one motor rotation.

* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
dv3 Inversion Detection ES5-11 [Enc ZPulse Offset] is set incorrectly. Correctly set the value for A to E5-11 as specified by the values
on the motor nameplate.
There is a new encoder or the motor rotation Do Z Pulse Offset Tuning.
direction changed.
An external force on the load side rotated the motor. | « Make sure that the motor is rotating in the correct direction.
* Find and repair problems on the load side that cause the motor
to rotate from the load side.

Noise interference along the encoder cable. Correctly ground the shielded wire of the encoder cable.
The encoder cable is disconnected or incorrectly Examine for wiring errors or disconnected wires in the encoder
wired. cable, and repair problems.
The setting for F1-05 [Encl Rotat Selection] is the | Correctly connect the motor wiring for each phase (U, V, W).
opposite of the direction of motor rotation.
The PG option card or the encoder on the motor Repair the wiring and re-energize the drive, then replace the PG
side is damaged. option card or the encoder if the problem continues.

Note:

* The drive detects this error if:

—the torque reference and acceleration are in opposite directions.

—the speed reference and actual motor speed are more than 30% different for the number of times set to F'/-18 [Dev3 Mode Selection].

* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
dv4 Inversion Prevention Detection An external force on the load side moved the motor. | « Make sure that the motor is rotating in the correct direction.
* Find and repair problems on the load side that cause the motor
to rotate from the load side.
« Disable detection of this fault for applications that rotate the
motor from the load side in the opposite direction of the speed
reference. The drive will not detect this fault if F/-19 = 0
[Dev4 Mode Selection = Disabled].
E5-11 [Enc ZPulse Offset] is set incorrectly. Correctly set the value for AO to E5-11 as specified by the values
on the motor nameplate.
There is a new encoder or the motor rotation Do Z Pulse Offset Tuning.
direction changed.
Noise interference along the encoder cable Correctly ground the shielded wire of the encoder cable.
The encoder cable is disconnected or incorrectly Examine for wiring errors or disconnected wires in the encoder
wired. cable, and repair problems.
The PG option card or the encoder on the motor Repair the wiring and re-energize the drive, then replace the PG
side is damaged. option card or the encoder if the problem continues.
Note:
* The drive detects this error if the pulses in the opposite direction of the speed reference are more than the value set in F7-19.
* Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
dv7 Polarity Judge Timeout There is a disconnection in the motor coil winding. | Measure the motor line-to-line resistance and replace the motor if
a coil is disconnected.
The screws on the drive output terminals are loose. | Tighten the terminal screws to the correct tightening torque.
Note:

* The drive detects this error if it cannot detect polarity in a pre-set length of time.

* Do a Fault Reset to clear the fault.

Code Name

Causes

Possible Solutions

MECHATROLINK Watchdog
Timer Err

ES

The drive detected a watchdog circuit exception
while it received data from the controller.

Examine the MECHATROLINK cable connection. If this error
occurs frequently, examine the wiring and decrease the effects of
electrical interference as specified by these manuals:

* MECHATROLINK-II Installation Guide (MECHATROLINK
Members Association, manual number MMATDEPO11)

*« MECHATROLINK-III Installation Guide (MECHATROLINK
Members Association, manual number MMATDEPO018)

Note:
* Do a Fault Reset to clear the fault.

« If the drive detects this fault, it will operate the motor as specified by the stop method set in F6-25 [MLII Watchdog Error Sel].
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* Do a Fault Reset to clear the fault.
« If the drive detects this fault, it will operate the motor as specified by the stop method set in F6-03 [Comm Ext Flt Select (EF0)].

Code Name Causes Possible Solutions
EF0O Option Card External Fault The communication option card received an 1. Find the device that caused the external fault and remove the
external fault from the controller. cause.
2. Clear the external fault input from the controller.
A programming error occurred on the controller Examine the operation of the controller program.
side.
Note:

* The drive detects this fault if the alarm function on the external device side is operating.

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
EF1 External Fault (Terminal DI1) MEFDI terminal DI1 caused an external fault through | 1.  Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDL.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI1.
External Fault [HI1-01 = 20 to 2B] is set to MFDI Correctly set the MFDI.
terminal DI1, but the terminal is not in use.
Note:

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
EF2 External Fault (Terminal DI2) MFDI terminal DI2 caused an external fault through | 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI2.
External Fault [H1-02 = 20 to 2B] is set to MFDI Correctly set the MFDI.
terminal DI2, but the terminal is not in use.
Note:

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
EF3 External Fault (Terminal DI3) MEFDI terminal DI3 caused an external fault through | 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDIL.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI3.
External Fault [H1-03 = 20 to 2B] is set to MFDI Correctly set the MFDI.
terminal DI3, but the terminal is not in use.
Note:

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
EF4 External Fault (Terminal DI4) MFDI terminal DI4 caused an external fault through [ 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDIL.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI4.
External Fault [HI1-04 = 20 to 2B] is set to MFDI Correctly set the MFDI.
terminal DI4, but the terminal is not in use.
Note:

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
EF5 External Fault (Terminal DIS) MFDI terminal DIS caused an external fault through [ 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI5.
External Fault [HI-05 = 20 to 2B] is set to MFDI Correctly set the MFDI.
terminal DIS, but the terminal is not in use.
Note:

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
EF6 External Fault (Terminal DI6) MFDI terminal DI6 caused an external fault through [ 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDL.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI6.
External Fault [HI1-06 = 20 to 2B] is set to MFDI Correctly set the MFDI.
terminal DI6, but the terminal is not in use.
Note:
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Code Name Causes Possible Solutions
EF7 External Fault (Terminal DI7) MFDI terminal DI7 caused an external fault through | 1.  Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI7.
External Fault [HI-07 = 20 to 2B] is set to MFDI Correctly set the MFDI.
terminal DI7, but the terminal is not in use.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
EF8 External Fault (Terminal DI8) MFDI terminal DI8 caused an external fault through | 1.  Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DIS.
External Fault [HI-08 = 20 to 2B] is set to MFDI Correctly set the MFDI.
terminal DI8, but the terminal is not in use.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
Err EEPROM Write Error There was a problem with the EEPROM hardware. | ¢ Re-energize the drive.
 If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact the
manufacturer or your nearest sales representative.
Electrical interference corrupted the data while it
was writing to the EEPROM of the drive. + Push < :
* Set the parameters again.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
FAn Internal Fan Fault The circulation fan stopped operating correctly. * Examine circulation fan operation.
* Re-energize the drive.
* Check U4-03 [Fan Oper.Time] and U4-04 [Cool Fan
Maintenance]. If the performance life of the circulation fan is
expired or if there is damage to the fan, replace the fan.
There is a problem with the power supply of the 1. Re-energize the drive.
electromagnetic contactor and the circulation fan. 2. If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact the
manufacturer or your nearest sales representative.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
FAnl Drive Cooling Fan Fault The cooling fan stopped operating correctly. * Examine cooling fan operation.
* Re-energize the drive.
* Check U4-03 [Fan Oper.Time] and U4-04 [Cool Fan
Maintenance]. If the performance life of the cooling fan is
expired or if there is damage to the fan, replace the fan.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
FbH Excessive PID Feedback The FbH detection level is set incorrectly. Adjust b5-36 [PID HiHi Limit Level] and b5-37 [PID HiHi
Time].
There is a problem with the PID feedback wiring. Correct errors with the PID control wiring.
The feedback sensor is not operating correctly. Examine the sensors on the control device side.
A fault occurred in the feedback input circuit of the | Replace the control board or the drive. For information about
drive. replacing the control board, contact the manufacturer or your
nearest sales representative.
Note:

* The drive detects this fault if the PID feedback input is more than the level set in 5-36 for longer than 55-37.

* Do a Fault Reset to clear the fault.

« If the drive detects this fault, it will operate the motor as specified by the stop method set in b5-12 [Fdback Loss Select Mode].

Code Name

Causes

Possible Solutions

FbL PID Feedback Loss

The FbL detection level is set incorrectly.

Adjust b5-13 [Fdback Loss Lvl] and b5-14 [Fdback Loss Time].

There is a problem with the PID feedback wiring.

Correct errors with the PID control wiring.

The feedback sensor is not operating correctly.

Examine the sensors on the control device side.
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Code Name Causes Possible Solutions
A fault occurred in the feedback input circuit of the | Replace the control board or the drive. For information about
drive. replacing the control board, contact the manufacturer or your
nearest sales representative.
Note:

* The drive detects this fault if the PID feedback input is more than the level set in b5-13 for longer than b5-74.
* Do a Fault Reset to clear the fault.
« If the drive detects this fault, it will operate the motor as specified by the stop method set in 55-12 [Fdback Loss Select Mode].

* Do a Fault Reset to clear the fault.
* L5-08 [U/OV,0OH,GF A-Reset Select] disables the Auto Restart function.

Code Name Causes Possible Solutions
GF Ground Fault Overheating caused damage to the motor or the Measure the motor insulation resistance, and replace the motor if
motor insulation is not satisfactory. there is electrical conduction or unserviceable insulation.

The motor main circuit cable is contacting ground » Examine the motor main circuit cable for damage, and repair

to make a short circuit. short circuits.

* Measure the resistance between the motor main circuit cable
and the ground terminal. If there is electrical conduction,
replace the cable.

An increase in the stray capacitance of the cable and | » If the wiring length of the cable is more than 100 m, decrease

the ground terminal caused an increase in the the carrier frequency.

leakage current. * Decrease the stray capacitance.

There was a problem with the drive hardware. Replace the control board or the drive. For information about
replacing the control board, contact the manufacturer or your
nearest sales representative.

Note:

* The drive detects this fault if a current short to ground was more than 50% of rated current on the output side of the drive.

* The drive detects this fault if phase loss occurs on the output side of the drive.
* Do a Fault Reset to clear the fault.
* Set L8-07 [Out PhaseLoss Selection] to enable and disable LF detection.

Code Name Causes Possible Solutions
LF Output Phase Loss The motor main circuit cable is disconnected. Connect motor main circuit cable wiring. Correct wiring errors in
the main circuit drive input power.
There is a disconnection in the motor coil winding. | If a coil is disconnected, measure the motor Line-to-Line

Resistance and replace the motor.

The screws on the drive output terminals are loose. | Tighten the terminal screws to the correct tightening torque.
The rated output current of the motor is less than Examine the drive capacity or the motor output to be applied.
5% of the drive rated current.

You are trying to use a single-phase motor. The drive cannot operate a single-phase motor.

The output transistor in the drive is damaged. * Re-energize the drive.

* If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact the
manufacturer or your nearest sales representative.

Note:

* The drive detects this fault if there is not balance b
* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
LF2 Output Current Imbalance Phase loss occurred in the wiring on the output side | Examine for wiring errors or disconnected wires on the output
of the drive. side of the drive, and repair problems.
The output terminal screws of the drive are loose. Tighten the terminal screws to the correct tightening torque.
There is not balance between the three phases of the | * Measure the Line-to-Line Resistance for each motor phase and
PM motor impedance. make sure that resistance is equal in the three phases, and that
all wires are connected correctly.
* Replace the motor.
The drive output circuit is broken. * Re-energize the drive.

* If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact the
manufacturer or your nearest sales representative.

Note:

etween the three phases of the output current from the PM motor.

Code

Name

Causes

Possible Solutions

LSo

Low Speed Motor Step-Out

The motor code set incorrectly.

e Set E5-01 [PM Mot Code Selection] correctly as specified by
the motor.

» For specialized motors, refer to the motor test report and set
ES5-xx correctly.

The load is too heavy.

* Decrease the load.
* Replace the drive and motor with larger capacity models.

An external force on the load side caused the motor
to move at start.

Find and repair problems on the load side that cause the motor to
rotate from the load side.

The drive incorrectly detected the motor magnetic
pole position.

e Set b3-01 = 1 [SpSrch@Start Selection = Enabled].

* If the value for U6-57 [PoleDis IdDifVal] is lower than 819,
increase the value set in n8-84 [Polarity Det Current].
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Code Name Causes Possible Solutions
Incorrect values set in L8-93 [Lso Detect Time], LS- | Increase the values set in L8-93 to L8-95.
94 [Lso Detect Level], and L8-95 [Lso Amount].
Note:

* The drive detects this fault if it detects step-out while running at low speed.

* Do a Fault Reset to clear the fault.

* LSo is a protective function that stops the motor and stops the reverse run if a motor without a motor code incorrectly detects the initial polarity. Decrease the values set in
L8-93 to L8-95 to a range in which the drive does not malfunction to quickly detect motor reversal.

Code Name Causes Possible Solutions
nSE Node Setup Error The Hl-xx = 7E [Node Setup] terminal was Stop the drive when the Node Setup function is in use.
activated during run.
The drive received a Run command while the Node
Setup function was active.
Note:

Do a Fault Reset to clear the fault.

Code Name

Causes

Possible Solutions

oC Overcurrent

The load is too heavy.

Measure the current flowing into the motor.

Replace the drive with a larger capacity model if the current
value is more than the drive rated current.

Decrease the load or replace with a larger drive to prevent
sudden changes in the current level.

Overheating caused damage to the motor or the
motor insulation is not satisfactory.

Measure the motor insulation resistance, and replace the motor if
there is electrical conduction or unserviceable insulation.

The motor main circuit cable is contacting ground
to make a short circuit.

Examine the motor main circuit cable for damage, and repair
short circuits.

Measure the resistance between the motor main circuit cable
and the ground terminal. If there is electrical conduction,
replace the cable.

drive.

A short circuit or ground fault on the drive output
side caused damage to the output transistor of the

Make sure that there is not a short circuit in terminal B1 and
terminals U/T1, V/T2, and W/T3. Make sure that there is not a
short circuit in terminals - and terminals U/T1, V/T2, and W/
T3.

If there is a short circuit, contact the manufacturer or your
nearest sales representative.

The acceleration time is too short.

Calculate the torque necessary during acceleration related to
the load inertia and the specified acceleration time.

Increase the values set in C1-01 [Accel Time 1], C1-03 [Accel
Time 2], C1-05 [Accel Time 3], or C1-07 [Accel Time 4] until
you get the necessary torque.

Increase the values set in C2-01 [Jerk@Start of Accel], C2-02
[Jerk@End of Accel], C2-03 [Jerk@Start of Decel], and C2-
04 [Jerk@End of Decel] until you get the necessary torque.

Replace the drive with a larger capacity model.

The drive is trying to operate a specialized motor or
a motor that is larger than the maximum applicable
motor output of the drive.

Examine the motor nameplate, the motor, and the drive to
make sure that the drive rated current is larger than the motor
rated current.

Replace the drive with a larger capacity model.

A magnetic contactor was switched at the output.

Set the operation sequence to not turn ON or OFF the magnetic
contactor while the drive is outputting voltage.

The V/f pattern settings are incorrect.

Examine the ratios between the V/f pattern frequency and
voltage. Decrease the voltage if it is too high compared to the
frequency.

Adjust V/f Pattern Parameters E-04 to E1-10. For motor 2,
adjust £3-04 to E3-10.

The torque compensation gain is too large.

Decrease the value set in C4-01 [Trq Comp Gain] to make sure
that the motor does not stall.

Electrical interference caused a problem.

Examine the control circuit lines, main circuit lines, and ground
wiring, and decrease the effects of electrical interference.

large.

The gain during overexcitation operation is too

Find the time when the fault occurs.

If the fault occurs at the same time as overexcitation operation,
decrease the value set in n3-13 [OverExcBr Gain] and
consider the motor flux saturation.

The drive received a Run command while the motor
was coasting.

Examine the sequence and input the Run command after the
motor fully stops.

Set b3-01 = 1 [SpSrch@Start Selection = Enabled] or set HI-
xx =67, 68 [Speed Srch 1 or 2] to input speed search
commands from the MFDI terminals.

The motor code is set incorrectly for PM Control
Methods.

Enter the correct motor code to E5-01 [PM Mot Code
Selection] as specified by the PM motor.

For specialized motors, refer to the motor test report and set
E5: PM MOTOR SETTINGS correctly.
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* Do a Fault Reset to clear the fault.
« Fault trace is not available for this fault.

Code Name Causes Possible Solutions
If the drive detects the fault at start or in the low * Set E5: PM MOTOR SETTINGS correctly or do Rotational
speed range (10% or less) and n8-57 = 1 [High- Auto-Tuning.
Ereq Injection = Enabled] for PM Control methods, | , Decrease the value of n8-41 [HFI PoleDet Pgain] in 0.5 unit
the high frequency injection gain is too high. increments.
Note:
Set n8-41 > 0.0 for IPM motors.
The current flowing in the motor is more than the Correct the value set in L8-27.
value set in L8-27 [OverCurr Det Gain] for PM
Control.
The control method is set incorrectly for the motor. | Set A1-02 [Control Method] correctly.
The motor main circuit cable is too long. Replace the drive with a larger capacity model.
Speed search does not complete at start when you When E9-01 = 0 [Motor Type Selection = IM], set b3-24 = 2
use an induction motor in EZOLV control. [SpSrch Method Selection = Current Det2].
Note:
* This fault occurs if the drive sensors detect a drive output current more than the specified overcurrent detection level.
* Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFA00 Option Not Compatible with Port The option card connected to connector CN5-A is Connect the option card to the correct connector.
not compatible. Note:
Encoder option cards are not compatible with connector CN5-
Note:

Code Name Causes Possible Solutions
oFA01 Option Fault/Connection Error The option card connected to connector CN5-A is 1. De-energize the drive.
not compatible. 2. Refer to the option card manual and correctly connect the
option card to the connector on the drive.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFA(02 Duplicate Options The same option cards or the same type of option Connect the option card to the correct connector.
cards are connected to connectors CN5-A, B, and C. Note:
Use connectors CN5-C and CN5-B to connect two encoder
option cards.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFAO03 to Option Card Error Occurred at A fault occurred in the option card. 1. De-energize the drive.
oFA06 Option Port CN5-A 2. Make sure that the option card is correctly connected to the
connector.
3. If the problem continues, replace the option card.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFA10, oFA11 | Option Card Error Occurred at A fault occurred in the option card. 1. De-energize the drive.
Option Port CN5-A 2. Make sure that the option card is correctly connected to the
connector.
3. Ifthe problem continues, replace the option card.

Do a Fault Reset to clear the fault.

Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFA12 to Option Card Connection Error A fault occurred in the option card. 1. De-energize the drive.
oFAl7 (CN5-A) 2. Make sure that the option card is correctly connected to the
connector.
3. Ifthe problem continues, replace the option card.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFA30 to Communication Option Card A fault occurred in the option card. 1. De-energize the drive.
OoFA43 Connection Error (CN5-A) 2. Make sure that the option card is correctly connected to the
connector.
3. Ifthe problem continues, replace the option card.
Note:
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Code Name Causes Possible Solutions
oFb00 Option Not Compatible with Port The option card connected to connector CN5-B is Connect the option card to the correct connector.
not compatible. Note:
DO-A3, AO-A3, PG-B3, and PG-X3 options can connect to
connector CN5-B. Use connector CN5-C when connecting
only one encoder option card.
Note:
* Do a Fault Reset to clear the fault.
« Fault trace is not available for this fault.
Code Name Causes Possible Solutions
oFb01 Option Fault/Connection Error The option card connected to connector CN5-B was | 1. De-energize the drive.
changed during operation. 2. Refer to the option card manual and correctly connect the
option card to the connector on the drive.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFb02 Duplicate Options The same option cards or the same type of option Connect the option card to the correct connector.
cards are connected to connectors CN5-A, B, and C.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFb03 to Option Card Error Occurred at A fault occurred in the option card. 1. De-energize the drive.
oFbl1 Option Port CN5-B 2. Make sure that the option card is correctly connected to the
connector.
3. If the problem continues, replace the option card.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFb12 to Option Card Error Occurred at A fault occurred in the option card. 1. De-energize the drive.
oFb17 Option Port CN5-B 2. Make sure that the option card is correctly connected to the
connector.
3. If the problem continues, replace the option card.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFC00 Option Not Compatible with Port The option card connected to connector CN5-C is Connect the option card to the correct connector.
not compatible. Note:
AI-A3, DI-A3, and communication option cards cannot be
connected to the CN5-C connector.
Note:

* Do a Fault Reset to clear the fault.
« Fault trace is not available for this fault.

Code Name Causes Possible Solutions
oFC01 Option Fault/Connection Error The option card connected to connector CN5-C was | 1. De-energize the drive.
changed during operation. 2. Refer to the option card manual and correctly connect the
option card to the connector on the drive.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFC02 Duplicate Options The same option cards or the same type of option Connect the option card to the correct connector.
cards are connected to connectors CN5-A, B, and C.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFCO03 to Option Card Error Occurred at A fault occurred in the option card. 1. De-energize the drive.
oFCII Option Port CN5-C 2. Make sure that the option card is correctly connected to the
connector.
3. If the problem continues, replace the option card.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oFCI12 to Option Card Error Occurred at A fault occurred in the option card. 1. De-energize the drive.
oFC17 Option Port CN5-C 2. Make sure that the option card is correctly connected to the
connector.
3. If the problem continues, replace the option card.
Note:

Do a Fault Reset to clear the fault.
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* Do a Fault Reset to clear the fault.

* The drive detects this fault if the heatsink temperature of the drive is more than the value set in L8-02.

Code Name Causes Possible Solutions
oFC50 to Option Card Error Occurred at A fault occurred in the option card. Refer to the manual for the PG-RT3 or PG-F3 option card.
oFC55 Option Port CN5-C
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
oH Heatsink Overheat The ambient temperature is high and the heatsink * Measure the ambient temperature.
temperature of the drive is more than the value set . . .
in £8-02 [Overheat Alm Level]. Increase the airflow in the control panel.
* Install a cooling device (cooling fan or air conditioner) to
lower the ambient temperature.
* Remove objects near the drive that are producing too much
heat.
The load is too heavy. * Measure the output current.
* Decrease the load.
* Decrease the value set in C6-02 [Carrier Frequency
Selection].
The internal cooling fan of the drive stopped. 1. Use the procedure in this manual to replace cooling fan.
2. Seto04-03 =0 [Fan.Oper Setting = 0 hj.
Note:

« If the drive detects this fault, it will operate the motor as specified by the Stopping Method set in L8-03 [Overheat Pre-Alarm Selection].

Code Name

Causes

Possible Solutions

oH1 Heatsink Overheat

The ambient temperature is high and the heatsink
temperature of the drive is more than the value set
in L8-02 [Overheat Alm Level].

Measure the ambient temperature.
* Increase the airflow in the control panel.

* Install a cooling device (cooling fan or air conditioner) to
lower the ambient temperature.

* Remove objects near the drive that are producing too much
heat.

The load is too heavy.

* Measure the output current.
* Decrease the load.

* Decrease the value set in C6-02 [Carrier Frequency
Selection].

Note:

* Do a Fault Reset to clear the fault.

» U/OV,0H,GF A-Reset Select disables the Auto Restart function.

* The drive detects this fault if the heatsink temperature of the drive is more than the oH1 detection level. 02-04 [Drive KVA Selection] determines the oH1 detection level.

Function Selection = Mot PTC Input].
* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
oH3 Motor Overheat (PTC Input) The thermistor wiring that detects motor Correct wiring errors.
temperature is defective.
A fault occurred on the machine. Examine the machine and remove the cause of the fault
Example: The machine is locked.
The motor has overheated. *  Check the load level, acceleration/deceleration time, and motor
start/stop frequency (cycle time).
* Decrease the load.
* Increase the values set in Acceleration/Deceleration Times CI-
01 to CI1-08.
* Set E2-01 [Mot Rated Current (FLA)] correctly to the value
specified by the motor nameplate.
* Make sure that the motor cooling system is operating correctly,
and repair or replace it if it is damaged.
* Adjust V/f Pattern ParametersE/-04 to E1-10. For motor 2,
adjust E3-04 to E3-10. Decrease the values set in E1-08 [Mid
A Voltage] and E1-10 [Min Output Voltage].
Note:
If the values set in £7-08 and E1-10 are too low, the load
tolerance will decrease when operating the drive in the low
speed range.
Note:

* The drive detects this fault if the motor overheat signal that was entered to an analog input terminal A3 is more than the alarm detection level when H3-06 = 16 [AI3

« If the drive detects this fault, it will operate the motor as specified by the Stopping Method set in L/-03 [Motor oH AL Reaction Select].
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Code Name Causes Possible Solutions
oH4 Motor Overheat Fault (PTC Input) | The motor has overheated. * Check the load level, acceleration/deceleration time, and motor
start/stop frequency (cycle time).
¢ Decrease the load.
* Increase the values set in Acceleration/Deceleration Times CI-
01 to CI1-08.
* Set E2-01 [Mot Rated Current (FLA)] correctly to the value
specified by the motor nameplate.
* Make sure that the motor cooling system is operating correctly,
and repair or replace it if it is damaged.
* Adjust V/f Pattern Parameters £/-04 to E1-10. For motor 2,
adjust £3-04 to E3-10. Decrease the values set in E/-08 [Mid
A Voltage] and E1-10 [Min Output Voltage].
Note:
If E1-08 and E1-10 are set too low, the overload tolerance will
decrease at low speeds.
Note:

* The drive detects this fault if the motor overheat signal that was entered to an analog input terminals A1, A2, or A3 is more than the alarm detection level. (If H3-02 [AI]
Function Selection], H3-10 [AI2 Function Selection], or H3-06 [AI3 Function Selection] = 16 [Mot PTC Input] was set.)

» Do a Fault Reset to clear the fault.

Code

Name

Causes

Possible Solutions

oLl

Motor Overload

The load is too heavy.

Decrease the load.
Note:
Reset oL1 when U4-16 [MotorOLEstimate (oL1)] < 100.

The acceleration/deceleration times or cycle times
are too short.

* Examine the acceleration/deceleration times and the motor
start/stop frequencies (cycle times).

« Increase the value set in Acceleration/Deceleration Times C/-
01 to CI1-08.

Overload occurred while running at low speed.

* Lower the load when running at low speed.
* Increase the motor speed.

 If the motor is run frequently at low speeds, replace the motor
with a larger motor or use a drive-dedicated motor.

Note:

For general-purpose motors, overload can occur while
running at low speed when operating at below the rated
current.

L1-01 [Motor Cool Type for OLI Calc] is set
incorrectly.

Set L1-01 in as specified by the motor qualities for a drive-
dedicated motor.

The V/f pattern does not fit the motor qualities.

« Examine the ratios between the V/f pattern frequency and
voltage. Decrease the voltage if it is too high compared to the
frequency.

¢ Adjust V/f Pattern Parameters E/-04 to EI1-10. For motor 2,
adjust £3-04 to E3-10. Decrease the values set in E1-08 [Mid
A Voltage] and E1-10 [Min Output Voltage].
Note:

If E1-08 and E1-10 are set too low, the overload tolerance will
decrease at low speeds.

E1-06 [Base Frequency] is set incorrectly.

Set E1-06 to the rated frequency shown on the motor nameplate.

One drive is operating more than one motor.

Set L1-01 = 0 [Motor Cool Type for OL1 Calc = Disabled],
connect thermal overload relay to each motor to prevent damage
to the motor.

The electronic thermal protector qualities and the
motor overload properties do not match.

« Examine the motor qualities and set L1-01 [Motor Cool Type
for OLI Calc] correctly.

* Connect a thermal overload relay to the motor.

The electronic thermal protector is operating at an
incorrect level.

Set E2-01 [Mot Rated Current (FLA)] to the value shown on the
motor nameplate.

There is increased motor loss from overexcitation
operation.

* Lower the value set in n3-13 [OverExcBr Gain].

e Set L3-50+# 3 or 4 [StallP@Decel Mode # HiFlux
Overexcitation or HiFlux2 Overexcitation].

* Set L3-04 = 0 [StallP@Decel Enable = Disabled].

The speed search-related parameters are set
incorrectly.

* Examine the settings for all speed search related parameters.
e Adjust b3-03 [SpSrch Deceleration Time].

e Set b3-24 = 1 [SpSrch Method Selection = Speed Estimation]
after Auto-Tuning.

Phase loss in the input power supply is causing the
output current to change.

Make sure that there is no phase loss, and repair problems.

Note:

* The drive detects this fault if the electronic thermal protector of the drive started the motor overload protection.

* Do a Fault Reset to clear the fault.
* L5-07 [OL1-4 Auto-Reset Select] disables the Auto Restart function.
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7.4 Faults

Code Name Causes Possible Solutions
oL2 Drive Overload The load is too heavy. Decrease the load.
The acceleration/deceleration times or cycle times » Examine the acceleration/deceleration times and the motor
are too short. start/stop frequencies (cycle times).
* Increase the value set in Acceleration/Deceleration Times C1I-

01 to CI-08.

The V/f pattern does not fit the motor qualities. » Examine the ratios between the V/f pattern frequency and
voltage. Lower the voltage if it is too high compared to the
frequency.

* Adjust V/f Pattern Parameters E7/-04 to E1-10. Lower the
values set in E1-08 [Mid A Voltage] and E1-10 [Min Output
Voltage] For motor 2, adjust E3-04 to E3-10.

Note:

If E1-08 and E1-10 are set too low, the overload tolerance is
will decrease at low speeds.

The drive capacity is too small. Replace the drive with a larger capacity model.

Overload occurred while running at low speed. * Decrease the load when running at low speed.
* Replace the drive with a larger capacity model.
* Decrease the value set in C6-02 [Carrier Frequency

Selection].
The torque compensation gain is too large. Decrease the value set in C4-01 [Trq Comp Gain] to make sure
that the motor does not stall.
The speed search-related parameters are set » Examine the settings for all speed search related parameters.
incorrectly.

* Adjust b3-03 [SpSrch Deceleration Time].

» Set b3-24 = 1 [SpSrch Method Selection = Speed Estimation]
after Auto-Tuning.

Phase loss in the input power supply is causing the

Correct any wiring errors in the main circuit drive input power.
output current to change.

* Make sure that there is no phase loss, and repair problems.

Note:
* The drive detects this fault if the electronic thermal protector of the drive started the motor overload protection.

* Do a Fault Reset to clear the fault.
* L5-07 [OL1-4 Auto-Reset Select] disables the Auto Restart function.

Code Name Causes Possible Solutions

oL3 Overtorque Detection 1 A fault occurred on the machine. Examine the machine and remove the cause of the fault.
Example: The machine is locked.

The parameters are incorrect for the load. Adjust L6-02 [Trq Detl Level] and L6-03 [Trq Detl Time]
settings.

Note:
* The drive detects this fault if the drive output current is more than the level set in L6-02 for longer than L6-03.

* Do a Fault Reset to clear the fault.
« If the drive detects this fault, it will operate the motor as specified by the Stopping Method set in L6-01 [Trq Detl Select].
* L5-07 [OL1-4 Auto-Reset Select] disables the Auto Restart function.

Code Name Causes Possible Solutions

oL4 Overtorque Detection 2 A fault occurred on the machine. Examine the machine and remove the cause of the fault.
Example: The machine is locked.

The parameters are incorrect for the load. Adjust L6-05 [Trq Det2 Level] and L6-06 [Trq Det2 Time]
settings.

Note:
* The drive detects this fault if the drive output current is more than the level set in L6-05 for longer than L6-06.

* Do a Fault Reset to clear the fault.
« If the drive detects this fault, it will operate the motor as specified by the Stopping Method set in L6-04 [Trq Det2 Select].
* L5-07 [OL1-4 Auto-Reset Select] disables the Auto Restart function.

Code Name Causes Possible Solutions

oL5 Mechanical Weakening Detection 1 | The drive detected overtorque as specified by the Do a deterioration diagnostic test on the machine side.
conditions for mechanical weakening detection set
in L6-08 [MechF Enable], and in L6-56, L6-57, L6-
58 [MechF Action, MechF AbsSpeed, MechF
Method].

Note:
* Do a Fault Reset to clear the fault.

« If the drive detects this fault, it will operate the motor as specified by the Stopping Method set in L6-08, and in L6-56, L6-57, L6-58 [MechF Action, MechF AbsSpeed, MechF
Method].
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7.4 Faults

Code Name Causes Possible Solutions
oL7 High Slip Braking Overload The load inertia is too large. * Decrease deceleration times in C/-02 [Decel Time 1], C1-04

[Decel Time 2], C1-06 [Decel Time 3], and C1-08 [Decel Time

An external force on the load side rotated the motor. 4] for applications that do not use High Slip Braking.

* Use a braking resistor to decrease the deceleration time.

Something is preventing deceleration on the load

side.

The value set in n3-04 [HSB Overload Time] is too | * Increase the value set in n3-04.

small. * Connect a thermal overload relay to the motor, and set n3-04 =
1200 s (maximum value).

Note:

* The drive detects this fault if the output frequency
* Do a Fault Reset to clear the fault.

is constant for longer than n3-04.

Code Name Causes Possible Solutions
oPr Keypad Connection Fault The keypad is not securely connected to the Examine the connection between the keypad and the drive.
connector on the drive.
The connection cable between the drive and the * Remove the keypad and connect it again.
keypad is disconnected. « If the cable is damaged, replace it.
Note:

* The drive detects this fault if these conditions are correct:
—02-06 = 1 [Keypad Disconnect Detection = Enabled].

—b1-02 = 0 [Run Comm. Sel 1 = Keypad], or the drive is operating in LOCAL Mode with the keypad.

» Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
oS Overspeed There is overshoot. ¢ Decrease C5-01 [ASR PGain 1] and increase C5-02 [ASR
ITime 1].
¢ Adjust the pulse train gain with Pulse Train Input Setting
Parameters H6-02 to H6-05 .
There is an incorrect number of PG pulses set in the | Set H6-02 [PI Frequency Scale] to the pulse train frequency
drive. during 100% reference (maximum motor rotation speed).
The oS detection level is set incorrectly. Adjust F1-08 [Overspeed Level] and F1-09 [Overspeed Delay
Time].
Note:

* The drive detects this fault if the motor speed is more than the value set in F7-08 for longer than F/-09.

* Do a Fault Reset to clear the fault.

« If the drive detects this fault, it will operate the motor as specified by the Stopping Method set in F1-03 [Overspeed Detection Selection].

Code Name

Causes

Possible Solutions

ov Overvoltage

Deceleration time is too short and regenerative
energy is flowing from the motor into the drive.

* Set L3-04 = 1 [StallP@Decel Enable = Enabled] and L3-50 =
0 [StallP@Decel Mode = General Purpose].

« Increase the values set in C1-02 [Decel Time 1], C1-04 [Decel
Time 2], C1-06 [Decel Time 3], or C1-08 [Decel Time 4].

* Connect a dynamic braking option to the drive.
* Perform Deceleration Rate Auto-Tuning.

The acceleration time is too short.

* Make sure that sudden drive acceleration does not cause the
fault.

* Increase the values set in C1-01 [Accel Time 1], C1-03 [Accel
Time 2], C1-05 [Accel Time 3], or C1-07 [Accel Time 4].

* Increase the value set in C2-02 [Jerk@End of Accel].
* Set L3-11 = 1 [Overvolt Supression Select = Enabled].

The braking load is too large.

Connect a dynamic braking option to the drive.

There are surge voltages in the input power supply.

Connect a DC reactor to the drive.
Note:

If you turn the phase advancing capacitors ON and OFF and
use thyristor converters in the same power supply system,
there can be surge voltages that irregularly increase the input
voltage.

The drive output cable or motor is shorted to ground
(the current short to ground is charging the main
circuit capacitor of the drive through the power

supply).

—_

Examine the motor main circuit cable, terminals, and motor
terminal box, and then remove ground faults.

2. Re-energize the drive.

If the drive detects ov in these conditions, the speed
search-related parameters are incorrect:

* During speed search
* During momentary power loss recovery
*  When the drive starts again automatically

» Examine the settings for all speed search related parameters.
* Set b3-19 # 0 [Speed Retry Times # 0 times].
e Adjust b3-03 [SpSrch Deceleration Time] settings.

* Do Stationary Auto-Tuning for Line-to-Line Resistance and
then set b3-24 = 1 [SpSrch Method Selection = Speed
Estimation].

The power supply voltage is too high.

Decrease the power supply voltage to match the drive rated
voltage.

The braking resistor or braking resistor unit wiring
is incorrect.

Correct wiring errors in the connection to the braking resistor or
braking resistor unit.

The encoder cable is disconnected or wired
incorrectly.

Examine for wiring errors or disconnected wires in the encoder
cable, and repair problems.
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7.4 Faults

Code

Name

Causes

Possible Solutions

Noise interference along the encoder cable.

Isolate the encoder cable from the drive output line or a different
source of electrical interference.

Electrical interference caused a drive malfunction.

* Examine the control circuit lines, main circuit lines, and
ground wiring, and decrease the effects of electrical
interference.

* Make sure that a magnetic contactor is not the source of the
electrical interference, then use a Surge Protective Device if
necessary.

The load inertia is set incorrectly.

» Examine the load inertia settings with KEB, overvoltage
suppression, or stall prevention during deceleration.

* Adjust L3-25 [Load Inertia Ratio] to match the qualities of the
machine.

The Short Circuit Braking function used in OLV/
PM control method.

Connect a braking resistor to the drive.

There is motor hunting.

* Adjust n/-02 [HuntPrev Gain Setting] settings.
* Adjust n2-02 [AFR Time 1] and n2-03 [AFR Time 2] settings.

* Adjust n8-45 [SpdFbck Det.Gain] and n8-47 [Pull-In Comp.
Time Constant] settings.

Speed search does not complete at start when you
use an induction motor in EZOLV control.

When E9-01 = 0 [Motor Type Selection = IM], set b3-24 = 2
[SpSrch Method Selection = Current Det2].

Note:

* The drive detects this error if the DC bus voltage is more than the ov detection level while the drive is running.

* The ov detection level is approximately 410 V with 200 V class drives. The detection level is approximately 820 V with 400 V class drives.
* Do a Fault Reset to clear the fault.
* Parameter L5-08 [U/OV,0H,GF A-Reset Select] disables the Auto Restart function.

* The drive detects this error if the DC bus voltage changes irregularly without regeneration.
* Do a Fault Reset to clear the fault.
* Use L8-03 to enable and disable PF detection.

Code Name Causes Possible Solutions
PF Input Phase Loss There is a phase loss in the drive input power. Correct errors with the wiring for main circuit drive input power.
There is loose wiring in the drive input power Tighten the terminal screws to the correct tightening torque.
terminals.
The drive input power voltage is changing too » Examine the input power for problems.
much. * Make the drive input power stable.

 If the input power supply is good, examine the magnetic

contactor on the main circuit side for problems.
There is unsatisfactory balance between voltage » Examine the input power for problems.
phases. * Make the drive input power stable.

* Set L8-05 = 0 [In PhaseLoss Selection = Disabled].

The main circuit capacitors have become * Examine the capacitor maintenance time in monitor U4-05

unserviceable. [Capacitor Maintenance]. If U4-05 is more than 90%, replace
the control board or the drive. For information about replacing
the control board, contact the manufacturer or your nearest
sales representative.

+ If drive input power is correct and the fault stays, replace the
control board or the drive. For information about replacing the
control board, contact the manufacturer or your nearest sales
representative.

Note:

Code Name Causes Possible Solutions
PGo Encoder (PG) Feedback Loss The encoder cable is disconnected or wired Examine for wiring errors or disconnected wires in the encoder
incorrectly. cable, and repair problems.
The encoder is not receiving power. Examine the encoder power supply.
The holding brake is stopping the motor. Release the holding brake.
Note:

* The drive detects this error if it does not receive the speed detection pulse signal from the encoder in the detection time set in F'1-14 [Enc PGOpen Time for Detection].
* Do a Fault Reset to clear the fault.
« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in F/-02 [PGOpen Detection Select].

* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
PGoH Encoder (PG) Hardware Fault The encoder cable is disconnected. Connect all encoder cable wires.
Note:

« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in F'/-02 [PGOpen Detection Select].
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7.4 Faults

Code Name Causes Possible Solutions
qFL1 EEPROM Memory Q2pack Data There is an error in the EEPROM peripheral circuit. | ¢ Re-energize the drive.

Error  If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact the
manufacturer or your nearest sales representative.

There is a problem with the EEPROM data. Set A1-03 = 2220, 3330 [Init Parameters = 2-Wire Initialization,
3-Wire Initialization] to initialize the drive, then upload the
Q2dev project to the drive again.
Note:
* The drive detects this error if there is an error in the Q2pack program that was saved to EEPROM.
* Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
qFL2 Q2pack Fault 2 There was a fault in the Q2pack program. Examine the Q2pack program and remove the cause of the fault.
This is not a drive fault.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
qFL3 Q2pack Fault 3 There was a fault in the Q2pack program. Examine the Q2pack program and remove the cause of the fault.
This is not a drive fault.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
qFL Q2pack Fault There was a fault in the Q2pack program. Examine the Q2pack program and remove the cause of the fault.
This is not a drive fault.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
rF Braking Resistor Fault The resistance of the dynamic braking option that is | Use a dynamic braking option that fits the model and duty rating
connected to the drive is too low. of the drive.
A regenerative converter, regenerative unit, or Set L8-55 = 0 [DB IGBT Protection = Disable].
braking unit is connected to the drive.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
rH Braking Resistor Overheat The deceleration time is too short and excessive *  Check the load level, deceleration time, and speed.
regenerative energy is flowing back into the drive. + Decrease the load.
 Increase the value set in C/-02 [Decel Time 1], C1-04 [Decel
Time 2], C1-06 [Decel Time 3], or C1-08 [Decel Time 4].
* Use a dynamic braking option that lets you use more power.
The duty cycle is too high. Examine the duty cycle.
Note:
When L8-01 = 1 [3%ERF DBR Protection = Enabled], the
maximum braking duty cycle is 3%.
The braking load is too large. ¢ Calculate the braking load and braking power again, and
decrease the braking load.
» Use a braking resistor that improves braking power.
The braking resistor is not sufficient. Use the braking resistor specifications to select a sufficient
braking resistor.
Note:

* The drive detects this error if the braking resistor overheat protective function is active.
* The magnitude of the braking load causes the braking resistor overheat alarm, NOT the surface temperature. If the duty cycle is higher than the braking resistor rating, the

drive will show the alarm.
* Do a Fault Reset to clear the fault.
* L8-01 enables fault detection.

Code Name Causes Possible Solutions
T Dynamic Braking Transistor Fault | The drive control circuit is damaged. * Re-energize the drive.
| . . | « If the fault stays, replace the control board or the drive. For
There is a malfunction in the internal braking information about replacing the control board, contact the
transistor of the drive. manufacturer or your nearest sales representative.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
SC Short Circuit/IGBT Failure Overheating caused damage to the motor or the Measure the motor insulation resistance, and replace the motor if
motor insulation is not satisfactory. there is electrical conduction or unserviceable insulation.
The motor main circuit cable is contacting ground * Examine the motor main circuit cable for damage, and repair
to make a short circuit. short circuits.
* Measure the resistance between the motor main circuit cable
and the ground terminal. If there is electrical conduction,
replace the cable.
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7.4 Faults

Code Name Causes Possible Solutions

A short circuit or ground fault on the drive output * Make sure that there is not a short circuit in terminal B1 and

side caused damage to the output transistor of the terminals U/T1, V/T2, and W/T3. Make sure that there is not a

drive. short circuit in terminals - and terminals U/T1, V/T2, and W/
T3.

 If there is a short circuit, contact the manufacturer or your
nearest sales representative.
Note:

* The drive detects this error if there is a short circuit or ground fault on the drive output side, or an IGBT failure.
* Do a Fault Reset to clear the fault.

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
SCF Safety Circuit Fault The safety circuit is broken. Replace the control board or the drive. For information about
replacing the control board, contact the manufacturer or your
nearest sales representative.
Note:

* The drive detects this error if the number of speed
* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
SEr Speed Search Retries Exceeded The speed search-related parameters are set * Decrease the value set in b3-10 [Speed Det Gain for

incorrectly. Estimation].
* Increase the value set in b3-17 [Speed Retry Current Level].
* Increase the value set in b3-18 [Speed Retry Delay].
* Do Auto-Tuning again.

The motor is coasting in the opposite direction of Set b3-14 = 1 [Speed Bi-Directional Search = Enabled].

the Run command.

Note:

search restarts is more than the value set in b3-19 [Speed Retry Times].

Code

Name

Causes

Possible Solutions

STPo

Motor Step-Out Detected

The motor code is set incorrectly for PM Control
Methods.

* Enter the correct motor code to £5-01 [PM Mot Code
Selection] as specified by the PM motor.

» For specialized motors, refer to the motor test report and set
E5-xx correctly.

The load is too heavy.

* Increase the value set in n8-55 [Load Inertia].

* Increase the value set in n8-51 [Ac/Dec Pull-In Current]. If the
drive detects STPo during deceleration when increasing the
value set in n8-51, set the value of n8-79 [Pull-In
Curr@Deceleration] lower than n8-51.

* Decrease the load.

* Replace the drive and motor with larger capacity models.

The load inertia is too heavy.

Increase the value set in n8-55.

The acceleration/deceleration times are too short.

* Increase the acceleration/deceleration times set in C/-01 to
C1-08 [Accel Time 1 to Decel Time 4].

* Increase the value set in C2-01 [Jerk@Start of Accel].

Speed response is too slow.

* Increase the value set in n8-55.

* If STPo occurs in Normal Duty mode when 47-02 = 6
[Control Method = PM AOLVector], increase the value set in
n8-11 [Observ.Calc Gain2] in increments of 10. If STPo
occurs when starting a motor, decrease the value set in n8-1/ in
increments of 10.

Note:

Do a Fault Reset to clear the fault.

* The drive detects this error if motor rotation position moves during Zero Servo.
* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
SvE Zero Servo Fault The value set in the torque limit is too small. Adjust torque limit-related parameters L7-01 to L7-04.
The load torque is too large. Decrease the load torque.
Noise interference along the encoder cable Isolate the encoder cable from the drive output line or a different
source of electrical interference.
Note:

* Do a Fault Reset to clear the fault.
* 04-24 [bAT Detection Selection] enables and disables 7iM detection.

Code Name Causes Possible Solutions
TiM Keypad Time Not Set There is a battery in the keypad, but the date and Set the date and time with the keypad.
time are not set.
Note:
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Code Name Causes Possible Solutions
UL3 Undertorque Detection 1 A fault occurred on the machine. Examine the machine and remove the cause of the fault.
Example: There is a broken pulley belt.
The parameters are incorrect for the load. Adjust L6-02 [Trq Detl Level] and L6-03 [Trq Detl Time]
settings.
Note:

* The drive detects this error if the drive output current is less than the level set in L6-02 for longer than L6-03.

* Do a Fault Reset to clear the fault.

« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in L6-01 [Trq Detl Select].

Code Name Causes Possible Solutions
UL4 Undertorque Detection 2 A fault occurred on the machine. Examine the machine and remove the cause of the fault.
Example: There is a broken pulley belt.
The parameters are incorrect for the load. Adjust L6-05 [Trq Det2 Level] and L6-06 [Trq Det2 Time]
settings.
Note:

* The drive detects this error if the drive output current is less than the level set in L6-05 for longer than L6-06.

* Do a Fault Reset to clear the fault.

« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in L6-04 [Trq Det2 Select].

Code Name Causes Possible Solutions
UL5 Mechanical Weakening Detection 2 | The drive detected undertorque as specified by the | Examine the machine for deterioration.
conditions for mechanical weakening detection set
in L6-08 [MechF Enable].
Note:

* Do a Fault Reset to clear the fault.
« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in L6-08.

Code Name Causes Possible Solutions
Uvl DC Bus Undervoltage There is a phase loss in the drive input power. Correct errors with the wiring for main circuit drive input power.

There is loose wiring in the drive input power Tighten the terminal screws to the correct tightening torque.

terminals.

The drive input power voltage is changing too * Examine the input power for problems.

much. * Make the drive input power stable.
« If the input power supply is good, examine the magnetic

contactor on the main circuit side for problems.

There was a loss of power. Use a better power supply.

The main circuit capacitors have become Examine the capacitor maintenance time in monitor U4-05

unserviceable. [Capacitor Maintenance]. If U4-05 is more than 90%, replace the
control board or the drive. For information about replacing the
control board, contact the manufacturer or your nearest sales
representative.

The relay or contactor on the soft-charge bypass U4-06 [SoftChgRelay Maint] shows the performance life of the

relay is damaged. soft-charge bypass relay. If U4-06 is more than 90%, replace the
board or the drive. For information about replacing the control
board, contact the manufacturer or your nearest sales
representative.

Note:

* The drive detects this error if the DC bus voltage decreases below the level set in L2-05 [UV Detection Lvl (Uvl)] while the drive is running.
* The Uvl detection level is approximately 190 V for a 200 V class drives. The detection level is approximately 380 V for 400 V class drives. The detection level is

approximately 350 V when E7-01 [Input AC Supply Voltage] < 400.
* Do a Fault Reset to clear the fault.

« Fault trace is not available for this fault.
* L5-08 [U/OV,0OH,GF A-Reset Select] disables the Auto Restart function.

Code Name Causes Possible Solutions
uv2 Control Power Undervoltage The value set in L2-02 [RideThrough Time@Power | Connect the momentary power loss recovery unit to the drive.
Loss] increased and the momentary power loss
recovery unit is not connected to the drive.
There was a problem with the drive hardware. * Re-energize the drive.

« If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact the
manufacturer or your nearest sales representative.

Note:

* The drive detects this error if the control power supply voltage decreases.
* Do a Fault Reset to clear the fault.
« Fault trace is not available for this fault.
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7.4 Faults

Code

Name

Causes

Possible Solutions

Uv3

Soft Charge Answerback Fault

The relay or contactor on the soft-charge bypass

relay is damaged.

Re-energize the drive.
If the fault stays, replace the control board or the drive.

Check monitor U4-06 [SoftChgRelay Maint] shows the
performance life of the soft-charge bypass relay. If U4-06 is
more than 90%, replace the board or the drive. For information
about replacing the board, contact the manufacturer or your
nearest sales representative.

Note:

* Do a Fault Reset to clear the fault.
» Fault trace is not available for this fault.
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7.5 Minor Faults/Alarms

7.5

Minor Faults/Alarms

This section gives information about the causes and possible solutions when a minor fault or alarm occurs. Use
the information in this table to remove the cause of the minor fault or alarm.

Code Name Causes Possible Solutions
AEr Station Address Setting Error The node address for the option card is not in the ¢ For CC-Link communication, set £6-10 [CCLink Node
permitted setting range. Address] correctly.

* For MECHATROLINK communication, set F6-20 [MLII
Address] correctly.

* For CANopen communication, set F6-35 [CANopen Address]
correctly.

Note:

If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
bAT Keypad Battery Low Voltage The keypad battery voltage is low. Replace the keypad battery.
Note:

« If detected, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function Digital Output 3

= Alarm] will switch ON.

* Set 04-24 [bAT Detection Selection] to enable/disable bAT detection.

Code Name Causes Possible Solutions
bb Baseblock An external baseblock command was entered Examine the external sequence and timing of the baseblock
through MFDI terminal DI1 to DIS, and the drive command input.
output stopped as shown by an external baseblock
command.
Note:

The drive will not output an alarm signal for this ala

m.

Code Name

Causes

Possible Solutions

Use the smart device within 10 m (32.8 ft.) from the keypad.

bCE Bluetooth Communication Error The smart device with the Mobile Application is too

far from the keypad. Note:
bCE can occur when the smart device is 10 m or nearer to the
keypad depending on the specifications of the smart device.

Radio waves from a different device are causing Make sure that no device around the keypad uses the same radio

interference with communications between the bandwidth (2400 MHz to 2480 MHz), and prevent radio

smart device and keypad. interference.

Note:

* The drive detects this error when using the Bluetooth LCD keypad to operate the drive with a smart device.
« If the drive detects this error, the terminal assigned to /2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.
» Use 02-27 [BLE Disconn.Selection@BLE Ctrl] to

enable and disable bCE detection.

Code Name Causes Possible Solutions
boL Braking Transistor Overload The duty cycle of the braking transistor is high (the | * Install a braking unit (CDBR series).
regeneration power or repetition frequency is high). | , Install a regenerative converter.
* Increase the deceleration time.
You enabled the protective function for the braking | Set L8-55 = 0 [DB IGBT Protection = Disable].
transistor when you have a regenerative converter.
The braking transistor in the drive is broken. Replace the drive.
Note:

If the drive detects this error, the terminal assigned t

Digital Output 3 = Alarm] will be ON.

o H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Code Name

Causes

Possible Solutions

bUS Option Communication Error

The communications cable wiring is incorrect.

Correct wiring errors.

There is a short circuit or the communications cable
is not connected.

Repair short circuits and connect cables.
* Replace the defective communications cable.

Electrical interference caused a communication data
error.

Examine the control circuit lines, main circuit lines, and
ground wiring, and decrease the effects of electrical
interference.

* Make sure that a magnetic contactor is not the source of the
electrical interference, then use a Surge Protective Device if
necessary.

* Use only recommended cables or other shielded line. Ground
the shield on the controller side or the drive input power side.

* Separate the communication wiring from drive power lines,
and install a noise filter to the input side of the power supply
for communication.

* Decrease the effects of electrical interference from the
controller.

The option card is incorrectly installed to the drive.

Correctly install the option card to the drive.
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Code Name Causes Possible Solutions

The option card is damaged. If the fault continues and the wiring is correct, replace the option
card.

Note:
* The drive detects this error if the Run command or frequency reference is assigned to the option card.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

« If the drive detects this error, the drive will operate the motor as specified by the stopping method set in Comm.Error Selection.

Code Name Causes Possible Solutions

CALL Serial Comm Transmission Error The communications cable wiring is incorrect. Correct any wiring errors.

There is a short circuit or the communications cable | « Repair short circuits and connect cables.

is not connected. * Replace the defective communications cable.

There was a programming error on the controller Examine communications at start-up and correct programming
side. errors.
The communications circuitry is damaged. * Do a self-diagnostics check.

 If the problem continues, replace the control board or the
drive. For information about replacing the control board,
contact the manufacturer or your nearest sales representative.

The termination resistor setting for Modbus On the last drive in a Modbus network, set DIP switch S2 to the
communications is incorrect. ON position to enable the termination resistor.

Note:
* The drive detects this error if it does not correctly receive control data from the controller when energizing the drive.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions

CE Modbus Communication Error The communications cable wiring is incorrect. Correct wiring errors.

There is a short circuit or the communications cable | * Repair short circuits and connect cables.

is not connected. * Replace the defective communications cable.

Electrical interference caused a communication data | * Examine the control circuit lines, main circuit lines, and
error. ground wiring, and decrease the effects of electrical
interference.

* Make sure that a magnetic contactor is not the source of the
electrical interference, then use a Surge Protective Device if
necessary.

* Use only recommended cables or other shielded line. Ground
the shield on the controller side or the drive input power side.

* Separate the communication wiring from drive power lines,
and install a noise filter to the input side of the power supply
for communication.

* Decrease the effects of electrical interference from the
controller.

The communication protocol is not compatible. * Examine the values set in H5-xx.

» Examine the settings on the controller side and correct the
difference in communication conditions.

The value set in H5-09 [Mbus CE Detect Time] is * Change the controller software settings.

too small for the communications cycle. « Increase the value set in H5-09

The controller software or hardware is causing a Examine the controller and remove the cause of the problem.
communication problem.

Note:
* The drive detects this error if it does not correctly receive control data for the CE detection time set to H5-09.

« If detected, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function Digital Output 3
= Alarm] will switch ON.

« If the drive detects this error, the drive will operate the motor as specified by the stopping method set in H5-04 [Mbus Error Stop].

Code Name Causes Possible Solutions

CP1 Comparator 1 Limit Error The monitor value set in H2-20 [Comparel Mon. Examine the monitor value and remove the cause of the error.
Selection] was in the range of H2-21 [Comparel
Low Limit] and H2-22 [Comparel Up Limit].

Note:
* The drive detects this error when the terminal is assigned to H2-01, H2-02, and H2-03 = 3C [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-
Function Digital Output 3Comparatorl].

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

* H2-33 [Comparel Protection Selection[ enables and disables CPI detection.
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Code Name Causes Possible Solutions

CP2 Comparator 2 Limit Error The monitor value set in H2-26 [Compare2 Mon. Examine the monitor value and remove the cause of the error.
Selection] was outside the range of H2-27
[Compare2 Low Limit] and H2-28 [Compare2 Up
Limit].

Note:
* The drive detects this error when the terminal is assigned to H2-01, H2-02, and H2-03 = 3D [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-

Function Digital Output 3 = Comparator2].

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

* H2-35 [Compare2 Protection Selection] enables and disables CP2 detection.

Code Name Causes Possible Solutions
CrST Cannot Reset The drive received a fault reset command when a Turn off the Run command then de-energize and re-energize the
Run command was active. drive.
Code Name Causes Possible Solutions
CyC MECHATROLINK The communications cycle of the controller is not Set the communications cycle of the controller in the permitted
CommCycleSettingErr set in the permitted range of the MECHATROLINK | range of the MECHATROLINK interface option card.
interface option card.

Note:
If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
dEv Speed Deviation The load is too heavy Decrease the load.
Acceleration and deceleration times are set too Increase the values set in Acceleration/Deceleration Time C/-01
short. to C1-08 [Accel Time 1 to Decel Time 4].
The dEv detection level settings are incorrect. ?dju]st F1-10 [Speed Dev Level] and F1-11 [Speed Dev Delay
imej.
The load is locked up. Examine the machine.
The holding brake is stopping the motor. Release the holding brake.
Note:

* The drive detects this error if the difference between the detected speed and the speed reference is more than the setting of #7-10 for longer than F1-11.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

« If the drive detects this error, the drive will operate the motor as specified by the stopping method set in F1-04 [Speed Dev Detection Select].

Code Name Causes Possible Solutions
dnE Drive Disabled A terminal set for H1-xx: MFDI Function Select = | Examine the operation sequence.
14 [Drive Enable] turned OFF.

Note:
If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Qutput 3 = Alarm] will be ON.

Code Name Causes Possible Solutions

qAL2 Q2pack Alarm 2 There was an error in the Q2pack program. Examine the Q2pack program and remove the cause of the error.
This is not a drive fault.

Note:
If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
qAL3 Q2pack Alarm 3 There was an error in the Q2pack program. Examine the Q2pack program and remove the cause of the error.
This is not a drive fault.
Note:
If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.
Code Name Causes Possible Solutions
qAL1 Q2pack Alarm There was an error in the Q2pack program. Examine the Q2pack program and remove the cause of the error.
This is not a drive fault.

Note:
If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.
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Code Name

Causes

Possible Solutions

ES5 MECHATROLINK Watchdog

Timer Err

The drive detected a watchdog circuit exception
while it received data from the controller.

Examine the MECHATROLINK cable connection. If this error

occurs frequently, examine the wiring and decrease the effects of

electrical interference as specified by these manuals:

* MECHATROLINKA-II Installation Guide (MECHATROLINK
Members Association, manual number MMATDEPO11)

* MECHATROLINK-III Installation Manual

(MECHATROLINK Members Association, publication
number MMATDEPO018)

Note:

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

« If the drive detects this error, it will operate the motor as specified by the stop method set in F6-25 /MLII Watchdog Error Sel].

Code Name Causes Possible Solutions
EF FWD/REV Run Command Input A forward command and a reverse command were | Examine the forward and reverse command sequence and correct
Error input at the same time for longer than 0.5 s. the problem.
Note:

« If the drive detects EF, the motor will ramp to stop.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Qutput 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
EF0 Option Card External Fault The communication option card received an 1. Find the device that caused the external fault and remove the
external fault from the controller. cause.
2. Clear the external fault input from the controller.
Programming error occurred on the controller side. | Examine the operation of the controller program.
Note:

* The drive detects this error if the alarm function on the external device side is operating.

« If the drive detects this error, the terminal assigned to /2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

* Set the stopping method for this fault in 76-03 /Comm Ext Flt Select (EF()].
Code Name Causes Possible Solutions
EF1 External Fault (Terminal DI1) MEFDI terminal DII caused an external fault through | 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDIL.

The wiring is incorrect. Correctly connect the signal line to MFDI terminal DII.
External Fault [HI-01 = 2C to 2F] is set to MFDI | Correctly set the MFDI.
terminal DI1, but the terminal is not in use.

Note:

If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
EF2 External Fault (Terminal DI2) MFDI terminal DI2 caused an external fault through | 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI2.
External Fault [H1-02 = 2C to 2F] is set to MFDI | Correctly set the MFDI.
terminal DI2, but the terminal is not in use.
Note:

If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
EF3 External Fault (Terminal DI3) MEFDI terminal DI3 caused an external fault through [ 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI3.
External Fault [HI1-03 = 2C to 2F] is set to MFDI | Correctly set the MFDI.
terminal DI3, but the terminal is not in use.
Note:

If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

Code Name

Causes

Possible Solutions

EF4 External Fault (Terminal DI4)

MFDI terminal DI4 caused an external fault through
an external device.

1. Find the device that caused the external fault and remove the
cause.

2. Clear the external fault input in the MFDI.

The wiring is incorrect.

Correctly connect the signal line to MFDI terminal DI4.
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Code Name Causes Possible Solutions
External Fault [H1-04 = 2C to 2F] is set to MFDI | Correctly set the MFDI.
terminal DI4, but the terminal is not in use.
Note:

If the drive detects this error, the terminal assigned t
Digital Output 3 = Alarm] will be ON.

0 H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Code Name Causes Possible Solutions
EF5 External Fault (Terminal DIS5) MFDI terminal DIS caused an external fault through | 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DIS.
External Fault [HI-05 = 2C to 2F] is set to MFDI | Correctly set the MFDI.
terminal DI5, but the terminal is not in use.
Note:

If the drive detects this error, the terminal assigned t

Digital Output 3 = Alarm] will be ON.

0 H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Code Name Causes Possible Solutions
EF6 External Fault (Terminal DI6) MFDI terminal DI6 caused an external fault through | 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI6.
External Fault [H1-06 = 2C to 2F] is set to MFDI | Correctly set the MFDI.
terminal DI6, but the terminal is not in use.
Note:

If the drive detects this error, the terminal assigned to /2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
EF7 External Fault (Terminal D17) MEDI terminal DI7 caused an external fault through | 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DI7.
External Fault [HI-07 = 2C to 2F] is set to MFDI | Correctly set the MFDI.
terminal DI7, but the terminal is not in use.
Note:

If the drive detects this error, the terminal assigned
Digital Output 3 = Alarm] will be ON.

to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Code Name

Causes

Possible Solutions

MFDI terminal DI8 caused an external fault through

1. Find the device that caused the external fault and remove the

EF8 External Fault (Terminal DI8)
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal DIS8.
External Fault [HI-08 = 2C to 2F] is set to MFDI | Correctly set the MFDI.
terminal DI8, but the terminal is not in use.
Note:

to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

If the drive detects this error, the terminal assigned
Digital Output 3 = Alarm] will be ON.
Code Name Causes Possible Solutions
EP24v External Power 24V Supply The voltage of the main circuit power supply » Examine the main circuit power supply.
decreased, and the 24 V power supply is supplying | . Turn ON the main circuit power supply to run the drive.
power to the drive.
Note:

* Set 02-26 [Ext24V Mode Warning Display] to en:
* The drive will not output an alarm signal for this

able or disable EP24v detection.
alarm.

Code Name

Causes

Possible Solutions

FAn Internal Fan Fault

The circulation fan stopped operating correctly.

* Examine circulation fan operation.
* Re-energize the drive.

*  Check U4-03 [Fan Oper.Time] and U4-04 [Cool Fan
Maintenance]. If the performance life of the circulation fan is
expired or if there is damage to the fan, replace the fan.

There is a problem with the power supply of the
electromagnetic contactor and the circulation fan.

1. Re-energize the drive.

If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact the
manufacturer or your nearest sales representative.

Note:

If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Qutput 3 = Alarm] will be ON.
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Code Name Causes Possible Solutions
FbH Excessive PID Feedback The FbH detection level is set incorrectly. Adjust b5-36 [PID HiHi Limit Level] and b5-37 [PID HiHi

Time].

There is a problem with the PID feedback wiring. Correct errors with the PID control wiring.

The feedback sensor is not operating correctly. Examine the sensors on the control device side.

A fault occurred in the feedback input circuit of the | Replace the control board or the drive. For information about

drive. replacing the control board, contact the manufacturer or your
nearest sales representative.

Note:

* The drive detects this fault if the PID feedback input is more than the level set in »5-36 for longer than b5-37.
« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

« If the drive detects this fault, it will operate the motor as specified by the stop method set in 55-12 [Fdback Loss Select Mode].

Code Name Causes Possible Solutions
FbL PID Feedback Loss The FbL detection level is set incorrectly. Adjust b5-13 [Fdback Loss Lvl] and b5-14 [Fdback Loss Time].

There is a problem with the PID feedback wiring. Correct errors with the PID control wiring.

The feedback sensor is not operating correctly. Examine the sensors on the control device side.

A fault occurred in the feedback input circuit of the | Replace the control board or the drive. For information about
drive. replacing the control board, contact the manufacturer or your

nearest sales representative.
Note:

* The drive detects this error if the PID feedback input is lower than the level set in 55-13 for longer than 55-74.
« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

» If the drive detects this error, it will operate the motor as specified by the stop method set in b5-12 [Fdback Loss Select Mode].

Code Name

Causes

Possible Solutions

HCA High Current Alarm

The load is too heavy.

* Decrease the load for applications with repetitive starts and
stops.

* Replace the drive with a larger capacity model.

The acceleration time is too short.

* Calculate the torque necessary during acceleration related to
the load inertia and the specified acceleration time.

* Increase the values set in Acceleration Times C/-01, C1-03,
C1-05, or C1-07 [Accel Time I to Accel Time 4] until you get
the necessary torque.

* Increase the values set in Jerk Control C2-01 to C2-04
[Jerk@Start of Accel to Jerk@End of Decel] until you get the
necessary torque.

* Replace the drive with a larger capacity model.

The drive is trying to operate a specialized motor or
a motor that is larger than the maximum applicable
motor output of the drive.

* Examine the motor nameplate, the motor, and the drive to
make sure that the drive rated current is larger than the motor
rated current.

* Replace the drive with a larger capacity model.

The current level temporarily increased because of
speed search after a momentary power loss or while
trying to Auto Restart.

If speed search or Auto Restart cause an increase in current, the
drive can temporarily show this alarm. The time that the drive
shows the alarm is short. No more steps are necessary to clear the
alarm.

Note:

* The drive detects this error if the drive output current is more than the overcurrent alarm level (150% of the rated current).
« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Qutput 3 = Alarm] will be ON.

Code Name

Causes

Possible Solutions

L24v Loss of External Power 24 Supply | The voltage of the backup 24 V power supply has * Examine the external 24 V power supply for disconnected
decreased. The main circuit power supply is wires and wiring errors and repair the problems.
operating correctly. » Examine the external 24 V power supply for problems.

Note:

* Set 02-23 [Ext24V Off Warning Display] to enable

or disable L24v detection.

* The drive will not output an alarm signal for this alarm.

Code Name

Causes

Possible Solutions

LoG Com Error / Abnormal SD card

There is not a micro SD in the keypad.

Put a micro SD card in the keypad.

* The drive is connected to USB.

* The number of log communication files is more
than 1000.

* The micro SD card does not have available
memory space.

* The line number data in a log communication
file was changed.

* A communication error between the keypad and
drive occurred during a log communication.

Set 05-01 = 0 [Log Start Selection = OFF].

Note:

If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 6A [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = DataLog Error] will be ON.
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Code Name Causes Possible Solutions
LT-1 Cooling Fan Maintenance Time The cooling fan is at 90% of its expected 1. Use the procedures in this manual to replace the cooling fan.
performance life. 2. Seto4-03 = 0 [Fan.Oper Setting = 0 h] to reset the cooling
fan operation time.
Note:

When the estimated performance life is expired, the terminal assigned to H2-01, H2-02, and H2-03 =63 [Multi-Function Digital Output 1, Multi-Function Digital Output 2,

and Multi-Function Digital OQutput 3 = Maintenance] will be ON.

Code Name Causes Possible Solutions
LT-2 Capacitor Maintenance Time The capacitors for the main circuit and control Replace the control board or the drive. For information about
circuit are at 90% of expected performance life. replacing the control board, contact the manufacturer or your
nearest sales representative.
Note:

When the estimated performance life is expired, the terminal assigned to H2-01, H2-02, and H2-03 = 63 [Multi-Function Digital Output 1, Multi-Function Digital Output 2,

and Multi-Function Digital Output 3 = Maintenance] will be ON.

Code Name Causes Possible Solutions
LT-3 SoftChargeBypassRelay The soft charge bypass relay is at 90% of its Replace the control board or the drive. For information about
MainteTime expected performance life. replacing the control board, contact the manufacturer or your
nearest sales representative.
Note:

When the estimated performance life is expired, the terminal assigned to H2-01, H2-02, and H2-03 = 63 [Multi-Function Digital Output 1, Multi-Function Digital Output 2,

and Multi-Function Digital OQutput 3 = Maintenance] will be ON.

Code Name Causes Possible Solutions
LT-4 IGBT Maintenance Time (50%) The IGBT is at 50% of its expected performance Check the load, carrier frequency, and output frequency.
life.
Note:
When the estimated performance life is expired, the terminal assigned to /2-01, H2-02, and H2-03 = 63 [Multi-Function Digital Output 1, Multi-Function Digital Output 2,
and Multi-Function Digital Output 3 = Maintenance] will be ON.
Code Name Causes Possible Solutions
oH Heatsink Overheat The ambient temperature is high and the heatsink ¢ Measure the ambient temperature.
temperature is more than the L8-02 [Overheat Alm | Increase the airflow around the drive
Level]. .
 Install a cooling device (cooling fan or air conditioner) to
lower the ambient temperature.
* Remove objects near the drive that are producing too much
heat.
There is not sufficient airflow around the drive. * Give the drive the correct installation space as shown in the
manual.
* Make sure that there is sufficient circulation around the control
panel.
* Examine the drive for dust or other unwanted materials that
could clog the cooling fan.
* Remove unwanted materials that prevent air circulation.
The internal cooling fan or fans have stopped. 1. Use the procedures in this manual to replace the cooling fan.
2. Set04-03 = 0 [Fan.Oper Setting = 0 h] to reset the cooling
fan operation time.
Note:

* The drive detects this error if the heatsink temperature of the drive is more than L8-02.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.
* Set the stop

ping method for this fault in L8-03 [Overheat Pre-Alarm Selection].

Code Name Causes Possible Solutions
oH2 External Overheat (H1-XX=7D) An external device sent an oH2. 1. Find the external device that output the overheat alarm.
2. Remove the cause of the problem.
3. Clear the Overheat Alarm (oH2) [HI-xx = 7D] that was set to
MEFDI terminals DI1 to DI8.
Note:

If the drive detects this error, the terminal assigned t
Digital Output 3 = Alarm] will be ON.

0 H2-01, H2-02, and H2-03 = 4 [Multi-Function Digit

al Output 1, Multi-Function Digital Output 2, and Multi-Function

Code Name

Causes

Possible Solutions

oH3 Motor Overheat (PTC Input)

The thermistor wiring that detects motor
temperature is defective.

Correct wiring errors.

A fault occurred on the machine.

Example: The machine is locked.

Examine the machine and remove the cause of the fault
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Code Name Causes Possible Solutions

The motor has overheated. * Check the load level, acceleration/deceleration time, and motor
start/stop frequency (cycle time).

* Decrease the load.

* Increase the values set in Acceleration/Deceleration Times C/-
01 to CI1-08.

* Set E2-01 [Mot Rated Current (FLA)] correctly to the value
specified by the motor nameplate.

* Make sure that the motor cooling system is operating correctly,
and repair or replace it if it is damaged.

* Adjust V/f Pattern Parameters E7-04 to E1-10. For motor 2,
adjust E3-04 to E3-10. Decrease the values set in E/-08 [Mid
A Voltage] and E1-10 [Min Output Voltage].

Note:

If the values set in £/-08 and E1-10 are too low, the load
tolerance will decrease when operating the drive in the low
speed range.

Note:
* The drive detects this fault if the motor overheat signal that was entered to an analog input terminal A3 is more than the alarm detection level when H3-06 = 16 [AI3
Function Selection = Motor Temperature (PTC Input)].

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

» If the drive detects this error, it will operate the motor as specified by the stopping method set in L1-03 [Motor oH AL Reaction Select].

Code Name Causes Possible Solutions

oL3 Overtorque 1 A fault occurred on the machine. Examine the machine and remove the cause of the fault.
Example: The machine is locked.

The parameters are incorrect for the load. Adjust L6-02 [Trq Detl Level] and L6-03 [Trq Detl Time]
settings.

Note:
* The drive detects this fault if the drive output current is more than the level set in L6-02 for longer than L6-03.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

* Set the conditions that trigger the minor fault using L6-01 [Trq Detl Select].

Code Name Causes Possible Solutions

olL4 Overtorque 2 A fault occurred on the machine. Examine the machine and remove the cause of the fault.

Example: The machine is locked.

The parameters are incorrect for the load. Adjust L6-05 [Trq Det2 Level] and L6-06 [Trq Det2 Time]
settings.

Note:
* The drive detects this error if the drive output current is more than the level set in L6-05 for longer than L6-06.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

* Set the conditions that trigger the minor fault using L6-04 [Trq Det2 Select].

Code Name Causes Possible Solutions

oL5 Mechanical Weakening Detection 1 | The drive detected overtorque as specified by the Do a deterioration diagnostic test on the machine side.
conditions for mechanical weakening detection set
in L6-08 [MechF Enable].

Note:
« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

« If the drive detects this minor fault, it will operate the motor as specified by the Stopping Method set in L6-08.

Code Name Causes Possible Solutions

oS Overspeed There is overshoot. * Decrease C5-01 [ASR PGain 1] and increase C5-02 [ASR
ITime 1].

* Adjust the pulse train gain with Pulse Train Input Setting
Parameters H6-02 to H6-05 [PI Frequency Scale to PI Filter

Time].
There are an incorrect number of PG pulses set in Set H6-02 [PI Frequency Scale] to the pulse train frequency
the drive. during 100% reference (maximum motor rotation speed).
The oS detection level is set incorrectly. Adjust F1-08 [Overspeed Level] and F1-09 [Overspeed Delay
Time].

Note:
* The drive detects this error if the motor speed is more than the value set in F/-08 for longer than F7-09.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

» If the drive detects this error, it will operate the motor as specified by the Stopping Method set in F1-03 [Overspeed Detection Selection].
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Code Name

Causes

Possible Solutions

ov DC Bus Overvoltage

There are surge voltages in the input power supply.

Connect a DC reactor to the drive.
Note:
If you turn the phase advancing capacitors ON and OFF and
use thyristor converters in the same power supply system,
there can be surge voltages that irregularly increase the input
voltage.

The drive output cable or motor is shorted to ground
(the current short to ground is charging the main
circuit capacitor of the drive through the power

supply).

Examine the motor main circuit cable, terminals, and motor
terminal box, and then remove ground faults.

2. Re-energize the drive.

The power supply voltage is too high.

Decrease the power supply voltage to match the drive rated
voltage.

Electrical interference caused a drive malfunction.

« Examine the control circuit lines, main circuit lines, and
ground wiring, and decrease the effects of electrical
interference.

¢ Check whether a magnetic contactor is the noise source, and
use Surge Protective Device if necessary.

e Set L5-01 # 0 [Auto-Reset Attempts #+ 0 times].

Note:

* The drive detects this error if the DC bus voltage is more than the ov detection level when the Run command has not been input (while the drive is stopped).
* The ov detection level is approximately 410 V with 200 V class drives. The detection level is approximately 820 V with 400 V class drives.
« If the drive detects this error, the terminal assigned to /2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
PASS Modbus Communication Test The Modbus communications test is complete. The PASS display will turn off after communications test mode is
cleared.
Code Name Causes Possible Solutions
PF Input Phase Loss There is a phase loss in the drive input power. Correct errors with the wiring for main circuit drive input power.

Loose wiring in the input power terminals. Tighten the terminal screws to the correct tightening torque.
The drive input power voltage is changing too * Examine the input power for problems.
much. * Make the drive input power stable.
Unsatisfactory balance between voltage phases. * Examine the input power for problems.

* Make the drive input power stable.

« If'the input power supply is good, examine the magnetic
contactor on the main circuit side for problems.

The main circuit capacitors have become * Examine the capacitor maintenance time in monitor U4-05
unserviceable. [Capacitor Maintenance].

* If U4-05 is more than 90%, replace the capacitor. Contact the
manufacturer or your nearest sales representative for more
information.

* Examine the input power for problems.

* Re-energize the drive.

 If the alarm stays, replace the circuit board or the drive.
Contact the manufacturer or your nearest sales representative
for more information.

Note:

* The drive detects this error if the DC bus voltage changes irregularly without regeneration.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

* Use L8-05 [In PhaseLoss Selection] to enable and disable PF detection.

Code Name Causes Possible Solutions
PGo Encoder (PG) Feedback Loss The encoder cable is disconnected or wired Examine for wiring errors or disconnected wires in the encoder
incorrectly. cable, and repair problems.
The encoder is not receiving power. Examine the encoder power supply.
The holding brake is stopping the motor. Release the holding brake.
Note:

* The drive detects this error if it does not receive the speed detection pulse signal from the encoder in the detection time set in F1-14 [Enc PGOpen Time for Detection].
« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in F/-02 [PGOpen Detection Select].

Code Name Causes Possible Solutions
PGoH Encoder (PG) Hardware Fault The encoder cable is disconnected. Correct any disconnected wires in the encoder cable.
Note:

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in #7-02 [PGOpen Detection Select].
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Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
rUn Motor Switch during Run The drive received a Motor 2 Selection [H1-xx = Make sure that the drive receives the Motor 2 Selection while the
61] during run. drive is stopped.
Note:

If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
SE Modbus Test Mode Error Modbus communications self-diagnostics /HI-xx = | Stop the drive and do Modbus communications self-diagnostics.
7F] was done while the drive was running.
Note:

If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Code Name

Causes

Possible Solutions

STo Safe Torque OFF

Safe Disable inputs H1-HC and H2-HC are open.

* Make sure that the Safe Disable signal is input from an
external source to terminal H1-HC and H2-HC.

*  When the Safe Disable function is not in use, connect
terminals H1-HC and H2-HC.

There is internal damage to the two Safe Disable
channels.

Replace the board or the drive. For information about replacing
the control board, contact the manufacturer or your nearest sales
representative.

Note:

Digital Output 3 = Safe Torque OFF] will be ON.

* The drive will not output an alarm signal for this alarm.
« If the drive detects this error, the terminal assigned to H2-01, H2-02, H2-03 = E [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions

SToF Safe Torque OFF Hardware One of the two terminals H1-HC or H2-HC * Make sure that the Safe Disable signal is input from an
received the Safe Disable input signal. external source to terminal H1-HC and H2-HC.

. . . L *  When the Safe Disable function is not in use, connect
The Safe Disable input signal is wired incorrectly. terminals H1-HC and H2-HC.
There is internal damage to one Safe Disable Replace the control board or the drive. For information about
channel. replacing the control board, contact the manufacturer or your
nearest sales representative.
Note:

If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Code Name

Causes

Possible Solutions

TiM Keypad Time Not Set

There is a battery in the keypad, but the date and
time are not set.

Set the date and time with the keypad.

Digital Output 3 = Alarm] will be ON.

Note:
* 04-24 [bAT Detection Selection] enables and disables 7iM detection.
« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

If the drive detects this error, the terminal assigned t:
Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
TrPC IGBT Maintenance Time (90%) The IGBT is at 90% of its expected performance Replace the IGBT or the drive. For information about replacing
life. the control board, contact the manufacturer or your nearest sales
representative.
Note:

0 H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
UL3 Undertorque Detection 1 A fault occurred on the machine. Examine the machine and remove the cause of the fault.
Example: There is a broken pulley belt.
The parameters are incorrect for the load. Adjust L6-02 [Trq Detl Level] and L6-03 [Trq Detl Time]
settings.
Note:

* The drive detects this error if the drive output current is less than the level set in L6-02 for longer than L6-03.
« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in L6-51 [Trq Detl Action] when L6-01 = 1 [Trq Detl Select = Enabled].

Digital Output 3 = Alarm] will be ON.

Code Name Causes Possible Solutions
UL4 Undertorque Detection 2 A fault occurred on the machine. Examine the machine and remove the cause of the fault.
Example: There is a broken pulley belt.
The parameters are incorrect for the load. Adjust L6-05 [Trq Det2 Level] and L6-06 [Trq Det2 Time]
settings.
Note:

* The drive detects this error if the drive output current is less than the level set in L6-05 for longer than L6-06.
« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function

« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in L6-04 [Trq Det2 Select].
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Code Name Causes Possible Solutions
ULS Mechanical Weakening Detection 2 | The drive detected undertorque as specified by the Examine the machine for deterioration.
conditions for mechanical weakening detection set
in L6-08 [MechF Enable].
Note:

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.

« If the drive detects this error, it will operate the motor as specified by the Stopping Method set in L6-08.

Code Name Causes Possible Solutions
Uv Undervoltage The drive input power voltage is changing too » Examine the input power for problems.

much. * Make the drive input power stable.
 If the input power supply is good, examine the magnetic

contactor on the main circuit side for problems.

There is a phase loss in the drive input power. Correct errors with the wiring for main circuit drive input power.

There is loose wiring in the drive input power Tighten the terminal screws to the correct tightening torque.

terminals.

There was a loss of power. Use a better power supply.

The main circuit capacitors have become Examine the capacitor maintenance time in monitor U4-05

unserviceable. [Capacitor Maintenance]. If U4-05 is more than 90%, replace the
control board or the drive. For information about replacing the
control board, contact the manufacturer or your nearest sales
representative.

The drive input power transformer is too small and | ¢ Check for an alarm when a molded-case circuit breaker,

voltage drops when the power is switched on. Leakage Breaker (ELCB, GFCI, or RCM/RCD) (with

overcurrent protective function), or magnetic contactor is ON.
* Check the capacity of the drive power supply transformer.

Air inside the drive is too hot. Check the ambient temperature of the drive.

The Charge LED is broken. Replace the control board or the entire drive. For information
about replacing the control board, contact the manufacturer or
your nearest sales representative.

Note:

* The drive detects this error if one of these conditions is correct when the Run command has not been input (while the drive is stopped).

—The DC bus voltage < L2-05 [UV Detection Lvl (Uvl)].
—The Contactor that prevents inrush current in the drive was opened.

—There is low voltage in the control drive input power.

« If the drive detects this error, the terminal assigned to H2-01, H2-02, and H2-03 = 4 [Multi-Function Digital Output 1, Multi-Function Digital Output 2, and Multi-Function
Digital Output 3 = Alarm] will be ON.
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7.6 Parameter Setting Errors

7.6

Parameter Setting Errors

Parameter setting errors occur when multiple parameter settings do not agree, or when parameter setting values
are not correct. Refer to the table in this section, examine the parameter setting that caused the error, and remove
the cause of the error. You must first correct the parameter setting errors before you can operate the drive. The
drive will not send notification signals for the faults and alarms when these parameter setting errors occur.

* Terminal DI1 to DI8 Function Selection HI-01
to HI-08

* Terminal D1 to DF Function Selection F3-10 to
F3-25

* Virtual Multi-Function Inputs 1 to 4 H7-01 to
H7-04

Code Name Causes Possible Solutions
oPEO1 Drive Capacity Setting Error The value set in 02-04 [Drive KVA Selection] does | Set 02-04 to the correct value.
not agree with the drive model.
Code Name Causes Possible Solutions
oPE02 Parameter Range Setting Error Parameters settings are not in the applicable setting @
range. 1. Push to show UI-18 [oPE Fault Parameter], and find
parameters that are not in the applicable setting range.
2. Correct the parameter settings.
Note:
If more than one error occurs at the same time, other oPExx
errors have priority over oPE(2.
Set £2-01 < E2-03 [Mot Rated Current (FLA) < Make sure that E2-01 > E2-03.
Mot No-Load Current]. Note:
If it is necessary to set £2-01 < E2-03, first lower the value
set in £2-03, and then set E2-01.
Code Name Causes Possible Solutions
oPE03 Multi-Function Input Setting Err The settings for these parameters do not agree: Set the parameters correctly.

The settings for the standby mode function do not

agree:

* b8-50 = 0 [Standby Mode Selection = Disabled]
and H2-xx: MFDO Function Select = C
[@Standby]

* b8-50 =1 [Enabled] and H2-xx #+ C

Set the parameters correctly.

The settings for MFDIs overlap.
Note:

This does not include HI-xx: MFDI Function
Select = 20 to 2F [External Fault] and
[Reserved].

Set the parameters correctly to prevent MFDI function overlap.

These pairs of MFDI functions are not set to Digital

Inputs (H1-xx, F3-10 to F3-25, and H7-01 to H7-

04) at the same time:

* Setting values 62 [Up Command] and 63 [Down
Command]

» Setting values 65 [Up2 Command] and 66 [Dw2
Command]

* Setting values 3 /[Run Command] and 4 [FWD/
REV Cmd]

Set the MFDI pairs.

A minimum of two of these MFDI combinations are
set to Digital Inputs (H/-xx, F3-10 to F3-25, and
H7-01 to H7-04) at the same time:

» Setting values 62 [Up Command] and 63 [Down
Command]

* Setting values 65 [Up2 Command] and 66 [Dw2
Command]

» Setting values /7 [Ac/Dec Hold]
» Setting values /6 [Ref Sample]

» Setting values E to 10 [Add Offset Frequency 1
to 3 (d7-01 to d7-03)]

Remove the function settings that are not in use.

These PID settings are enabled at the same time.
e b5-01 [PID Enable]

* Hl-xx =62 [Up Command]

* Hl-xx = 63 [Down Command]

* Set b5-01 = 0 [Disabled].
* Remove the function Up/Down command settings.
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Code Name

Causes

Possible Solutions

These commands are set in Digital Inputs (H/-xx,

F3-10to F3-25, and H7-01 to H7-04) at the same

time:

* Setting values 67 [SpdSrch Fmax] and 68
[SpdSrch Fref]

« Setting values 40, 41, 42, 43 [KEB Thrul NC,
KEB Thrul NO, KEB Thru2 NC, KEB Thru2
NOJ and 32 [HiSlipBraking]

* Setting values 61 [Motor 2 Select] and 19 [Ac/
Dec Time2]

 Setting values 40, 41 [KEB Thrul NC, KEB
Thrul NOJ and 42, 43 [KEB Thru2 NC, KEB
Thru2 NOJ

« Setting values 1, 2 [Forward Run, Reverse Run]
and 3, 4 [Run Command, FWD/REV Cmd]

* Setting values 30 /DCInj Cmd] and 14 [Drive
Enable]

* Setting values 61 [Motor 2 Select] and 65, 66
[Up2 Command, Dw2 Command]

Remove the function settings that are not in use.

Settings for N.C. and N.O. input /H-xx] for these
functions were selected at the same time:

« Setting value 34 [Fast Stop NO]
* Setting value 35 [Fast Stop NC]

Remove one of the function settings.

These settings were entered while H1-xx = 9 [Ext
Ref'1/2]:

e bl-15 =4 [Freq. Ref. Sel. 2 = Pulse Train Input]
* H6-01 # 0 [PI Pulse Train Function # Freq Ref]

Set H6-01 = 0

These settings were entered while H/-xx = 9 [Ext
Ref 1/2]:

* bl-15 =3 [Option PCB] or b1-16 = 3 [Run
Comm. Sel 2 = Option PCB]

* No option card is connected to the drive.

Connect an input option card to the drive.

These settings were entered while H/-xx = 9 [Ext

Ref 1/2]:

e bl-15 =1 [Analog Input]

* H3-02 # 0 [AIl Function Selection # Frequency
Reference] or H3-10 # 0 [AI2 Function Selection
#/

Set H3-02 = 0 or H3-10 = 0.

These parameters are set at the same time:
e Hl-xx # 14 [Drive Enable]
e H2-xx =2 [Drive Enable]

Set the parameters correctly.

These parameters are set at the same time:
* H6-01# 3 [PG Feedback]
e Hl-xx =15 [FWD/REV Det]

Set the parameters correctly.

The following parameters are set at the same time:

* Hl-xx = 65/66 [Up2 Command/Dw2 Command]

e H3-01, H3-05, H3-09 = 1 [All Signal Level
Select, AI3 Signal Level Select, AI2 Signal Level
Select = -10 to +10V (Bipolar Reference)]

Remove one of the function settings.

These settings do not agree:
* A PG-RT3 option is connected to the drive.
e HIl-xx = 61 [Motor 2 Select] is set.

Set the parameter correctly.
Note:

The Motor Switch function is not available with the PG-RT3
option.

Code Name

Causes

Possible Solutions

oPE0S Run Cmd/Freq Ref Source Sel Err

The setting to assign the Run command or
frequency reference to an option card or the pulse
train input is incorrect.

Correct the parameter settings.

b1-01 = 3 [Freq. Ref. Sel. 1 = Option PCB] is set,
but there is no option card connected to the drive.

b1-02 = 3 [Run Comm. Sel 1 = Option PCB] is set,
but there is no option card connected to the drive.

Connect an option card to the drive.

The following parameters are set at the same time:
e bl1-01 =4 [Pulse Train Input]
* H6-01 # 0 [PI Pulse Train Function # Freq Ref]

Set H6-01 = 0.
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Code Name Causes Possible Solutions
The following parameters are set at the same time: Set F3-03 = 2 [16-bit].
* F3-01 = 6 [D.In Funct Selection = BCD (5-
digit), 0.01 Hz]
* F3-03 =0, 1 [D.In Data Length Select = 8-bit,
12-bit]
These parameters are set and there is an AI-A3 Correct the parameter settings.
option card connected to the drive:
e Hl-xx =29 [Ext Ref 1/2]
e bl-15 =3 [Freq. Ref. Sel. 2 = Option PCB]
e F2-01 =0 [An.In Funct.Selection = 3
Independent Channels]
Code Name Causes Possible Solutions
oPE06 Control Method Selection Error Al-02 =1, 3, or 7 [Control Method = CL-V/f, CLV, | » Connect an encoder option card to the drive.
CLV/PM] is set, but there is no encoder option card | , Set A1-02 correctl
connected to the drive. ¥
Code Name Causes Possible Solutions
oPE07 Analog Input Selection Error The settings for H3-02, H3-06, H3-10, and H7-30 Set H3-02, H3-06, H3-10, and H7-30 correctly to prevent overlap.
[All Function Selection, AI3 Function Selection, Note:
and AI2 Function Selection and Virtual Aln Select AR . . .
Function] overlap. It is possible to set these functions to multiple analog input
terminals at the same time:
* Setting value 4 [FrqBIAS Frq]
* Setting values 0 [Through Mode]
The following parameters are set at the same time: | Remove the function settings that are not in use.
* H3-02, H3-06, H3-10, H7-30 = F [PID Fbk]
* H6-01 =1 [PI Pulse Train Function = PIDFbk
Value]
The following parameters are set at the same time:
* H3-02, H3-06, H3-10, H7-30 = 10 [PID
SetPoint]
* H6-01 =2 [PID SP Value]
The following parameters are set at the same time:
e H3-02, H3-06, H3-10, H7-30 = 10 [PID
SetPoint]
e b5-18 =1 [b5-19 PID SP Selection = Enabled]
The following parameters are set at the same time:
e H6-01 =2 [PI Pulse Train Function = PID SP
Value]
e b5-18 =1 [b5-19 PID SP Selection = Enabled]
Code Name Causes Possible Solutions
oPE08 Parameter Selection Error A function was set that is not compatible with the @
control method selected in A7-02 [Control Method]. 1. Push to show UI-18 [oPE Fault Parameter], and find
parameters that are not in the applicable setting range.
2. Correct the parameter settings.
Note:
If more than one error occurs at the same time, other oPExx
errors have priority over oPE(2.
These parameters were set in OLV Control: e Setn2-02 < n2-03.
* n2-02 > n2-03 [AFR Time 1 > AFR Time 2] * Set C4-02 < C4-06.
* (C4-02 > C4-06 [Trq Comp Delay Time > M2
Trq Comp Delay Time]
In OLV/PM control, PM Motor Parameters E5-02 to | * Set E5-01 [PM Mot Code Selection] correctly as specified by
E5-07 = 0. the motor.
» For specialized motors, refer to the motor test report and set
E5-xx correctly.
In PM motor control methods: Set E5-09 or E5-24 to the correct value.
e E5-09 = 0.0 [PM BackEMF Vpeak (mV/(rad/ s))
= 0.0 mV/(rad/s)]
* E5-24 = 0.0 [PM BackEMF L-L Vrms (mV/rpm)
= 0.0 mV/min-1]
In PM motor control methods, E5-09 # 0 and E5-24 | Set E5-09 = 0 or E5-24 = (.
#0.
In AOLV/PM control: Correct the parameter settings.
* n8-57 = 0 [High-Freq Injection = Disabled].
*  EI1-09 [Min Output Frequency] is set lower than
the lower limit value.
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Code Name Causes Possible Solutions
oPE09 PID Control Selection Fault The following parameters are set at the same time: e Setb5-15#0.0.
e b5-15# 0.0 [Sleep Start Level # 0.0 Hz] e Setbl-03 =0, I [Ramp->Stop, Coast->Stop].
e bl1-03 =2, 3 [Stopping Method Selection = DC
Inj->Stop, Timed Coast->Stop]
The following parameters are set at the same time: | Correct the parameter settings.
* b5-01 =1and b5-72 =0, 1 [PID D-FF Mode =
D=Fdback, D=FdFwd]
* d2-02+# 0.0 [FRef Lower Limit # 0.0%]
The following parameters are set at the same time: | Correct the parameter settings.
e b5-01 =1and b5-72 =0, 1 [PID D-FF Mode =
D=Fdback, D=FdFwd]
* b5-11 = 1 [PID Output Reverse Selection =
Negative lower limit]
The following parameters are set at the same time: | Correct the parameter settings.
* b5-01 =1and b5-70 = 1, and B5-72 = 0, 1 [PID
MainRefMode = Fref + PID, and = D=Fdback,
D=FdFwd]
* d2-02#0.0
Note:

The drive detects this error if the PID control function selection is incorrect.

(When b5-01

= ] [PID Enable = Enabled])

Code

Name

Causes

Possible Solutions

oPE10

V/f Data Setting Error

The parameters that set the V/f pattern do not

satisfy these conditions:

e Formotor 1: E/-09 <E[-07 < EI-06 <EIl-1] <
E1-04Min Output Frequency < Mid A Frequency
< Base Frequency < Mid B Frequency < Max
Output Frequency

e For motor 2: E3-09 <E3-07 < E3-06 <E3-11 <
E3-04M2 Min Out Frequency < M2 Mid A
Frequency < M2 Base Frequency < M2 Mid B
Frequency < M2 Max Out Frequency

Set the parameters correctly to satisfy the conditions.

Code

Name

Causes

Possible Solutions

oPE11

Carrier Frequency Setting Error

The following parameters are set at the same time:

* C6-05 [Carrier Freq Proportional Gain] > 6

e C6-04 > C6-03 [Carrier Lower Frequency Limit
> Carrier Upper Frequency Limit]
Note:

When C6-05 < 7, C6-04 becomes disabled. C6-
03 stays active.

C6-02 to C6-05 settings are not in the applicable
setting range.

Set C6-02 to C6-05 correctly.

Code Name Causes Possible Solutions
oPEI3 Pulse Monitor Selection Error H6-06 = 101, 102, 105, or 116 [PO Mon.Selection | Set H6-06 correctly.

= Frequency Reference, Output Frequency, Motor

Speed, Output Frequency after Soft Starter] has not

been set when H6-07 = 0 [PO Freq.Scaling = 0

Hzj.
Code Name Causes Possible Solutions
oPE15 Torque Control Setting Error More than one parameter is selecting torque control | Correct the parameter settings.

at the same time.
e d5-01 = 1 [Torque Ctrl Selection = Torque
Control]

e HIl-xx: MFDI Function Select = 13 [Spd/Trq
Switch]

Droop control and Feed Forward control are
enabled at the same time that torque control is
selected.

e d5-0l =1orHl-xx=13

e b7-01 # 0.0 [Droop Ctrl Gain # 0.0%] or n5-01
= [ [FF Control Selection = Enabled]

Correct the parameter settings.

KEB Ride-Thru 2 (N.O., N.C.) is enabled at the
same time that torque control is selected.

e d5-0l=1orHl-xx=13

e HIl-xx =42 [KEB Thru2 NC] or Hl-xx = 43
[KEB Thru2 NOJ

Correct the parameter settings.

Optimal deceleration or overexcitation deceleration
2 is enabled at the same time that torque control is
selected.

e d5-0l =]orHl-xx=13

e L3-04 =1, and L3-50 = 1, 4 [StallP@Decel
Enable = Enabled, and StallP@Decel Mode =
Automatic Decel Reduction, HiFlux2
Overexcitation]

Correct the parameter settings.
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Code Name

Causes

Possible Solutions

oPE16 Energy Saving Constants Error

The Energy Saving parameters are not set in the
applicable setting range.

Make sure that E5-xx is set correctly as specified by the motor
nameplate data.

Code Name

Causes

Possible Solutions

oPE18 Online Tuning Param Setting Err

The parameters that control online tuning are set
incorrectly. In OLV control, one of these parameters
was set when n6-01 = 2 [Online Tune Selection =
VoltageAdjustment]:

* E2-02 [Mot Rated Slip] is set to 30% of the
default setting or lower.

* E2-06 [Motor Leak Inductance] is set to 50% of
the default setting or lower.

* E2-03 = 0 [Mot No-Load Current = 0 A] has
been set.

Set £2-02, E2-03, and E2-06 correctly.

Code Name

Causes

Possible Solutions

oPE20 PG-F3 Setting Error

The value set in FI-01 [Encl Pulse Count (PPR)]
does not agree with the number of encoder pulses.

» Examine the F/-0/ value and the number of encoder pulses.
* Set FI-01 correctly.

The calculation encoder signal frequency at
maximum speed is more than 20 kHz.

Decrease the value set for E/-04 [Max Output Frequency] and
make sure that the output frequency of the encoder is not more
than 20 kHz.

Code Name

Causes

Possible Solutions

oPE33 Digital Output Selection Error

These two parameters are set at the same time:

* H2-60+# 0 [2NO-2CM 2nd Function # Through
Mode]

*  H2-01 = Ixx [Multi-Function Digital Output 1 =
Inverse output of xx]

These two parameters are set at the same time:

* H2-63 # 0 [3NO-3CM 2nd Function # Through
Mode]

*  H2-02 = Ixx [Multi-Function Digital Output 2 =
Inverse output of xx]

These two parameters are set at the same time:

* H2-66 # 0 [4NO-4CM 2nd Function # Through
Mode]

*  H2-03 = Ixx [Multi-Function Digital Output 3 =
Inverse output of xx]

Clear the H2-01 to H2-03 = Ixx [Inverse output of xx] settings.
Note:

It is not possible to set /2-01 to H2-03 = Ixx [Inverse output
of xx] when using output functions for logic operations (H2-
60, H2-63, H2-66 # 0).

These parameter pairs are set incorrectly:

* H2-21> H2-22 [Comparel Low Limit>
Comparel Up Limit]

* H2-27> H2-28 [Compare2 Low Limit >
Compare2 Up Limit]

* Set parameters H2-21 < H2-22.
* Set parameters H2-27 < H2-28.
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1.7

Auto-Tuning Errors

This table gives information about errors detected during Auto-Tuning. If the drive detects an Auto-Tuning error,
the keypad will show the error and the motor will coast to stop. The drive will not send notification signals for
faults and alarms when Auto-Tuning errors occur.

Two types of Auto-Tuning errors are: Endx and Erx. Endx identifies that Auto-Tuning has successfully completed
with calculation errors. Find and repair the cause of the error and do Auto-Tuning again, or set the motor
parameters manually. You can use the drive in the application if you cannot find the cause of the Endx error.

Erx identifies that Auto-Tuning was not successful. Find and repair the cause of the error and do Auto-Tuning

again.
Code Name Causes Possible Solutions
End1 Excessive Rated Voltage Setting The torque reference was more than 20% during * Make sure that the input motor nameplate data is correct.
Auto-Tuning or the no-load current that was o * Do Auto-Tuning again and correctly set the motor nameplate
measured after Auto-Tuning is more than 80%. data
« If you can uncouple the motor and load, remove the motor
from the machine and do Rotational Auto-Tuning again.
« If you cannot uncouple the motor and load, use the results
from Auto-Tuning.
Code Name Causes Possible Solutions
End2 Iron Core Saturation Coefficient The motor nameplate data entered during Auto- * Make sure that the input motor nameplate data is correct.
Tuning is incorrect. * Do Auto-Tuning again and correctly set the motor nameplate
data.
Auto-Tuning results were not in the applicable * Examine and repair damaged motor wiring.
ga;aenetqr;egmg iange, and E21'07 or £2-08 [Mot * If you can uncouple the motor and load, remove the motor
at Coeff 2] have temporary values. from the machine and do Rotational Auto-Tuning again.
Code Name Causes Possible Solutions
End3 Rated Current Setting Alarm The rated current value is incorrect. Do Auto-Tuning again and set the correct rated current shown on
the motor nameplate.
Code Name Causes Possible Solutions
End4 Adjusted Slip Calculation Error The Auto-Tuning results were not in the applicable | + Make sure the input motor nameplate data is correct.
parameter setting range. * Do Rotational Auto-Tuning again and correctly set the motor
. nameplate data.
The motor rated slip that was measured after P .
Stationary Auto-Tuning was 0.2 Hz or lower. « If you cannot uncouple the motor and load, do Stationary
Auto-Tuning 2.
The motor rated slip that was measured after
compensation with £2-08 [Mot Sat Coeff 2] is not
in the applicable range.
The secondary resistor measurement results were
not in the applicable range.
Code Name Causes Possible Solutions
End5 Resistance Tuning Error The Auto-Tuning results of the Line-to-Line * Make sure that the input motor nameplate data is correct.
Resistance were not in the applicable range. « Examine and repair damaged motor wiring.
Code Name Causes Possible Solutions
End6 Leakage Inductance Alarm The Auto-Tuning results were not in the applicable | Make sure that the input motor nameplate data is correct, and do
parameter setting range. Auto-Tuning again.
A1-02 [Control Method] setting is not applicable. * Examine the value set in 47-02.
* Make sure that the input motor nameplate data is correct, and
do Auto-Tuning again.
Code Name Causes Possible Solutions
End7 No-Load Current Alarm The Auto-Tuning results of the motor no-load Examine and repair damaged motor wiring.
current value were not in the applicable range.
Auto-Tuning results were less than 5% of the motor | Make sure that the input motor nameplate data is correct, and do
rated current. Auto-Tuning again.
Code Name Causes Possible Solutions
Er-01 Motor Data Error The motor nameplate data entered during Auto- ¢ Make sure that the input motor nameplate data is correct.
Tuning is incorrect. * Do Auto-Tuning again and correctly set the motor nameplate
data.
The combination of the motor rated power and » Examine the combination of drive capacity and motor output.
motor rated current do not match. * Do Auto-Tuning again, and correctly set the motor rated power
and motor rated current.
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Tuning is incorrect.

Code Name Causes Possible Solutions
The combination of the motor rated current that was | 1. Examine the motor rated current and the no-load current.
entered during Auto-Tuning and E2-03 [Mot No- 3
Load Current] do not match. 2. Set£2:03 corArectly. .
3. Do Auto-Tuning again, and correctly set the motor rated
current.
The combination of the setting values of Motor Do Auto-Tuning again, and correctly set the Motor Base
Base Frequency and Motor Base Speed do not Frequency and Motor Base Speed.
match.
Code Name Causes Possible Solutions
Er-02 Drive in an Alarm State The motor nameplate data entered during Auto- * Make sure that the input motor nameplate data is correct.
Tuning is incorrect. * Do Auto-Tuning again and correctly set the motor nameplate
data.
There is a defective motor cable or cable Examine and repair motor wiring.
connection.
The load is too heavy. * Decrease the load.
» Examine the machine area to see if, for example, the motor
shaft is locked.
The drive detected a minor fault during Auto- 1. Stop Auto-Tuning.
Tuning. 2. Examine the minor fault code and remove the cause of the
problem.
3. Do Auto-Tuning again.
Code Name Causes Possible Solutions
Er-03 STOP Button was Pressed ©stop Auto-Tuning did not complete correctly. Do Auto-Tuning again.
During Auto-Tuning, was pushed and
Auto-Tuning was interrupted.
Code Name Causes Possible Solutions
Er-04 Line-to-Line Resistance Error The Auto-Tunjng results were not in the applicable | ¢ Examine and repair motor wiring.
parameter setting range. * Disconnect the machine from the motor and do Rotational
. . . Auto-Tuning again.
Auto-Tuning did not complete in a pre-set length of &g
time.
There is a defective motor cable or cable
connection.
The motor nameplate data entered during Auto- * Make sure that the input motor nameplate data is correct.
Tuning is incorrect. * Do Auto-Tuning again and correctly set the motor nameplate
data.
Code Name Causes Possible Solutions
Er-05 No-Load Current Error The Auto-Tuning results were not in the applicable | * Examine and repair motor wiring.
parameter setting range. * Disconnect the machine from the motor and do Rotational
. . . Auto-Tuning again.
Auto-Tuning did not complete in a pre-set length of £ a8
time.
The motor nameplate data entered during Auto- * Make sure that the input motor nameplate data is correct.
Tuning is incorrect. * Do Auto-Tuning again and correctly set the motor nameplate
data.
Rotational Auto-Tuning was done with a load that * Disconnect the machine from the motor and do Rotational
was more than 30% of the rating connected to the Auto-Tuning again.
motor. » Ifyou cannot uncouple the motor and load, make sure that the
load is less than 30% of the motor rating. If a mechanical
brake is installed in the motor, release the brake during
Rotational Auto-Tuning.
Code Name Causes Possible Solutions
Er-08 Rated Slip Error The motor nameplate data entered during Auto- * Make sure that the input motor nameplate data is correct.

* Do Auto-Tuning again and correctly set the motor nameplate
data.

Auto-Tuning did not complete in a pre-set length of
time.

The Auto-Tuning results were not in the applicable
parameter setting range.

» Examine and repair the motor wiring.

* If the motor and machine are connected during Rotational
Auto-Tuning, decouple the motor from the machinery.

Rotational Auto-Tuning was done with a load that
was more than 30% of the rating connected to the
motor.

* Disconnect the machine from the motor and do Rotational
Auto-Tuning again.

* If you cannot uncouple the motor and load, make sure that the
load is less than 30% of the motor rating. If a mechanical
brake is installed in the motor, release the brake during
Rotational Auto-Tuning.
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Code Name Causes Possible Solutions
Er-09 Acceleration Error The motor did not accelerate for the specified 1. Increase the value set in C1-01 [Accel Time 1].
acceleration time. 2. Disconnect the machine from the motor and do Rotational
Auto-Tuning again.

The value of L7-01 [FW Torque Limit] or L7-02 Increase the value set in L7-01 or L7-02.

[RV Torque Limit] is small.

Rotational Auto-Tuning was done with a load that * Disconnect the machine from the motor and do Rotational

was more than 30% of the rating connected to the Auto-Tuning again.

motor. « If you cannot uncouple the motor and load, make sure that the

load is less than 30% of the motor rating. If a mechanical
brake is installed in the motor, release the brake during
Rotational Auto-Tuning.

Code Name Causes Possible Solutions

Er-10 Motor Direction Error There is defective drive and motor wiring. Examine and repair motor wiring.

There is defective drive and encoder wiring. Examine and repair the wiring to the encoder.

The direction of the motor and the setting of F7-05 | Set F1-05 correctly.

[Encl Rotat Selection] are opposite.

The machine pulled the motor to rotate in the Disconnect the machine from the motor and do Rotational Auto-

opposite direction. Tuning again.

When the torque reference is 100% or higher, the

sign of the speed reference was opposite of the

detected speed.

Code Name Causes Possible Solutions
Er-11 Motor Speed Error The torque reference during acceleration is too high | ¢ Increase the value set in CI-01 [Accel Time 1].
0,
(100%). * Disconnect the machine from the motor and do Rotational
Auto-Tuning again.
Code Name Causes Possible Solutions
Er-12 Current Detection Error There is a phase loss in the drive input power. (U/ Examine and repair motor wiring.

T1, V/T2, W/T3)

The current exceeded the current rating of the drive. | +  Check the motor wiring for any short circuits between the

wires.

The output current is too low. * Check and turn ON any magnetic contactors used between

motors.

* Replace the control board or the drive. For information about
replacing the control board, contact the manufacturer or your
nearest sales representative.

You tried Auto-Tuning without a motor connected Connect the motor and do Auto-Tuning.

to the drive.

There was a current detection signal error. Replace the control board or the drive. For information about
replacing the control board, contact the manufacturer or your
nearest sales representative.

Code Name Causes Possible Solutions
Er-13 Leakage Inductance Error The motor rated current value is incorrect. Correctly set the rated current indicated on the motor nameplate
and perform Auto-Tuning again.

The drive could not complete tuning for leakage Examine and repair motor wiring.

inductance in fewer than 300 seconds.

Code Name Causes Possible Solutions
Er-14 Motor Speed Error 2 The motor speed was more than two times the Decrease the value set in C5-01 [ASR PGain 1].
amplitude of speed reference during Inertia Tuning.
Code Name Causes Possible Solutions
Er-15 Torque Saturation Error During Inertia Tuning, the output torque was more | * Increase the value set in L7-01 [FW Torque Limit], L7-02 [RV
than the value set in Torque Limit L7-01 to L7-04. Torque Limit], L7-03 [FW Reg. TrqLimit], and L7-04 [RV Reg.
TrqLimit] as much as possible.

* Decrease the values set for the frequency and amplitude of the
test signals used when doing inertia tuning. First, decrease the
test signal amplitude, and then do Inertia Tuning. If the error
continues, decrease the test signal frequency and do Inertia
Tuning again.

Code Name Causes Possible Solutions
Er-16 Inertia ID Error The inertia found by the drive was too small ortoo | ¢ Decrease the values set for the frequency and amplitude of the

large during Inertia Tuning (10% or less, or
50000% or more).

test signals used when doing inertia tuning. First, decrease the
test signal amplitude, and then do Inertia Tuning. If the error
continues, decrease the test signal frequency and do Inertia
Tuning again

* Correctly set the motor inertia as specified by the motor, and
do Inertia Tuning again.
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Code Name Causes Possible Solutions
Er-17 Reverse Prohibited Error b_l -04 = 1 [Reverse Operation Selection = Reverse Enable reverse in the target machine.
disabled] has been set. Set b1-04 = 0 [Reverse enabled].
Note: Do Inertia Tuning again.
You cannot do Inertia Tuning if the drive cannot
rotate the motor in reverse.
Code Name Causes Possible Solutions
Er-18 Back EMF Error The result of the induced voltage tuning was not in Make sure that the input motor nameplate data is correct.
the applicable range. Do Auto-Tuning again and correctly set the motor nameplate
data.
Code Name Causes Possible Solutions
Er-19 PM Inductance Error The Auto-Tuning results of the PM motor Make sure that the input motor nameplate data is correct.
inductance were not in the applicable range. Do Auto-Tuning again and correctly set the motor nameplate
data.
Code Name Causes Possible Solutions
Er-20 Stator Resistance Error The Auto-Tuning results of the PM Motor Stator Make sure that the input motor nameplate data is correct.
Resistance were not in the applicable range. Do Auto-Tuning again and correctly set the motor nameplate
data.
Code Name Causes Possible Solutions
Er-21 Z Pulse Correction Error The motor is wired incorrectly. Repair motor and encoder wiring errors.
L Do Z Pulse Offset Tuning again.
The encoder is wired incorrectly.
Auto-Tuning was performed when the motor was Make sure that the motor has stopped completely.
coasting. Do Z Pulse Offset Tuning again.
The setting for the direction of the encoder motor Set the direction of motor rotation of the encoder in F7-05
rotation is incorrect. [Encl Rotat Selection] correctly.
Do Z Pulse Offset Tuning again.
The number of encoder pulses is incorrect. Set the number of encoder pulses in F1-01 [Encl Pulse
Count (PPR)] correctly.
Do Z Pulse Offset Tuning again.
The encoder is damaged. Examine the signal output from the encoder.
Replace the encoder.
Code Name Causes Possible Solutions
Er-25 HighFreq Inject Param Tuning Err | The motor data is incorrect. Do Stationary Auto-Tuning again.
Note:
If the drive detects Er-25 after doing Stationary Auto-Tuning,
the motor may not be able to use high frequency injection
control. For details, contact the manufacturer or your nearest
sales representative.
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7.8

Backup Function Operating Mode Display and Errors

€ Operating Mode Display

When doing the backup function tasks, the keypad will show the current task. These indicators do not show that
an error has occurred.

Keypad Display

Name

Display

State

Drive and Keypad mismatch.
Should the parameters be restored?

Detection of inconsistency between the drive
and keypad

Normally displayed

The drive detected the connection of a keypad
from a different drive. Select [Yes] to copy
parameters backed up in the keypad to the
connected drive.

Restore Restore from keypad

Restoring parameters

Flashing

The parameters stored in the keypad have
been restored to the drive.

End

Backup/restore/verify operation ended
normally

Normally displayed

The parameter backup, restore, or verify
operation ended normally.

Backup Backup from Drive Backing up parameters Flashing The parameters stored in the drive are being
backed up to the keypad.
Verify Keypad & Drive Verifying parameters Flashing The parameter settings stored in the keypad

and the parameter settings in the drive match
or are being compared.

€ Backup Function Runtime Errors

When an error occurs, the keypad shows a code to identify the error. The table in this section show the error

codes. Refer to these tables to remove the cause of the errors.

Push any key on the keypad to clear an error.

Code Name Causes Possible Solutions
CPEr Control Mode Mismatch The keypad setting and drive setting for 47-02 1. Set A7-02 on the drive to the same value that is on the
[Control Method] do not match. keypad.
2. Restore the parameters.
Code Name Causes Possible Solutions
CPyE Error Writing Data Parameter restore did not end correctly. Restore the parameters.
Code Name Causes Possible Solutions
CSEr Control Mode Mismatch The keypad is broken. Replace the keypad.
Code Name Causes Possible Solutions
dFPS Drive Model Mismatch An attempt was made to restore parameters that 1. Examine the drive model that was used to back up the
were backed up on a different drive model. parameters on the keypad.
2. Restore the parameters.
Code Name Causes Possible Solutions
iFEr Keypad Communication Error There was a communications error between the Examine the connector or cable connection.
keypad and the drive.
Code Name Causes Possible Solutions
ndAT Error Received Data The parameter settings for model and specifications | 1. Make sure that drive model and the value set in 02-04 [Drive
(power supply voltage and capacity) are different KVA Selection] are the same.
between the keypad and the drive. 2. Restore the parameters.
The parameters are not stored in the keypad. 1. Connect a keypad that has the correct parameters.
2. Restore the parameters.
Code Name Causes Possible Solutions
PWEr Q2pack Password Mismatch The password set in the backup operation with /q: Set the Q2pack PC software password supplied for the Q2pack
Q2PACK PARAMETERS] and [r: Q2PACK program user ID downloaded to the drive.
JOINTS] is incorrect.
Note:
U8-11 and US-12 [Q2pack Ver 1 and Q2pack Ver 2] show the user ID of the Q2pack program.
Code Name Causes Possible Solutions
rdEr Error Reading Data Backup was executed with 03-02 = 0 [COPY Allow | Set 03-02 = I [Enabled] and backup again.
Selection = Disabled] set.
Code Name Causes Possible Solutions
vAEr Voltage Class, Capacity Mismatch The power supply specifications or drive capacity 1. Make sure that drive model and the value set in 02-04 [Drive
parameter settings are different between the keypad KVA Selection] are the same.
and the drive. 2. Restore the parameters.
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Code

Name

Causes

Possible Solutions

vFyE

Parameters do not Match

The parameters that are backed up in the keypad
and the parameters in the drive are not the same.

1.
2.

Restore or backup the parameter again.

Verify the parameters.
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7.9 Diagnosing and Resetting Faults

When a fault occurs and the drive stops, do the procedures in this section to remove the cause of the fault, then re-
energize the drive.

€ Fault and Power Loss Occur at the Same Time

WARNING! Sudden Movement Hazard. Do not do work on the drive without eye protection. Wear eye protection before you

start work on the drive. Failure to obey could cause serious injury or death.

WARNING! Electrical Shock Hazard. Do not immediately energize the drive or operate peripheral devices after the drive blows
a fuse or trips an RCM/RCD. Wait for the time specified on the warning label at a minimum and make sure that all indicators are

OFF. Then check the wiring and peripheral device ratings to find the cause of the problem. Contact the manufacturer before
energizing the drive or peripheral devices if the cause is not known. Failure to obey can cause death or serious injury and

damage to the drive.

1. Supply power to the control circuit from the external 24 V input.

2. Use monitor parameters U2: FAULT to show the fault code and data about the operating status of the

drive immediately before the fault occurred.
3. Use the information in the Troubleshooting tables to remove the fault.

Note:

1. To find the faults that were triggered, check the fault history in U2-02 [Previous Fault]. To find information about drive status (such

as frequency, current, and voltage) when the faults were triggered, check U2-03 to U2-20.
2. Ifthe fault display stays after you re-energize the drive, remove the cause of the fault and reset.

€ Fault Occurs Without Power Loss

1. Examine the fault code shown on the keypad.

2. Use the information in the Troubleshooting tables to remove the fault. Refer to Troubleshooting on page

263.

3. Do afault reset.

& Fault Reset

If a fault occurs, you must remove the cause of the fault and re-energize the drive. The following table lists the

different methods to reset the drive after a fault.

Table 7.3 Fault Reset Methods

Methods

Description

1

While the keypad is showing the fault or alarm code, push (Reset) 0@ on the keypad.

Switch ON the MFDI terminal set to HI-xx = 7B [MFDI Function Select = Fault Reset].
Note:
The default setting for H1-04 [DI4 Function Selection] is 7B [Fault Reset].
= Drive

—

Fault Reset

1. De-energize the drive main circuit power supply.
2. Energize the drive again after the keypad display goes out.

If the drive receives a Run command from a communication option or control circuit terminal, the drive will not

reset the fault. Remove the Run command then try to clear the fault. If you do a fault reset when the drive has a
Run command, the keypad will show minor fault CrST [Remove RUN Command to Reset].
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7.10 Troubleshooting Without Fault Display

If the drive or motor operate incorrectly, but the keypad does not show a fault or error code, refer to the items in

this section.

* Motor hunting and oscillation
* Unsatisfactory motor torque

» Unsatisfactory speed precision

 Unsatisfactory motor torque and speed response

¢ Motor noise

€ The Parameter Settings Will Not Change

Causes

Possible Solutions

The drive is operating the motor (the drive is in Drive Mode).

Stop the drive and change to Programming Mode.

Parameter A/-01 = 0 [Access Level = Monitor only].

Set A1-01 = 2 [Standard Parameters] or A1-01 = 3 [Expert Parameters].

Parameter H1-xx: MFDI Function Select = 7C [Prg Lock].

Turn ON the terminals to which H/-xx = 7C is set, and then change the parameters.

An incorrect password was entered in A47-04 [Password Input].

* Enter the correct password to 47-04 again.
« If you forgot the password, set the password again with 47-04 and A1-05 [Password Setting].
Note:

If the password is set, it will not be possible to change these parameters until the password
matches:
* A1-01 [Access Level]

* A1-02 [Control Method]

* A1-03 [Init Parameters]

* A1-06 [Macro Preset]

* A1-07 [Q2pack Enable]

* 42-01 to A2-32 [MANI Paraml to MAN3 Param12]

The drive detected Uv [Undervoltage].

* View UI-07 [DC Bus Voltage] to see the power supply voltage.
* Examine the main circuit wiring.

€ The Motor Does Not Rotate After Entering Run Command

Causes

Possible Solutions

The drive is not in Drive Mode.

1. Make sure that the keypad shows [Rdy].
2. Ifthe keypad does not show [Rdy], go back to the Home screen.

The drive stopped, LO/RE pem pushed, and changed the Run command
source to the keypad.

Do one of these two:
N LORE |

* Re-energize the drive.
Note:
Set 02-01 = 0 [LO/RE Key Selection of Function = Disabled] to prevent changing the Run

command source with LORE .

Auto-Tuning completed.

Go back to the Home screen on the keypad.
Note:

‘When Auto-Tuning completes, the drive changes to Programming Mode. The drive will not
accept a Run command unless the drive is in Drive Mode.

The drive received a fast stop command.

Turn off the fast stop input signal.

The settings for the source that supplies the Run command are incorrect.

Set b1-02 [Run Comm. Sel 1] correctly.

The frequency reference source is set incorrectly.

Set b1-01 [Freq. Ref. Sel. 1] correctly.

There is defective wiring in the control circuit terminals.

* Correctly wire the drive control circuit terminals.
* View UlI-10 [In Terminal Status] for input terminal status.

The settings for voltage input and current input of the master frequency
reference are incorrect.

Examine these analog input terminal signal level settings:

* Terminal All: DIP switch S1-1 and H3-01 [All Signal Level Select]

* Terminal AI2: DIP switch S1-2 and H3-09 [AI2 Signal Level Select]

* Terminal AI3: DIP switch S4, S1-3 and H3-05 [AI3 Signal Level Select]

The selection for the sinking/sourcing mode and the internal/external power
supply is incorrect.

* For sinking mode, close the circuit between terminals DIC-D24V with a wire jumper.
* For sourcing mode, close the circuit between terminals DIC-DIOV with a wire jumper.
* For external power supply, remove the wire jumper.

The frequency reference is too low.

e View UI-01 [Frequency Reference].
* Increase the frequency reference to a value higher than E1-09 [Min Output Frequency].
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Causes

Possible Solutions

The MFALI setting is incorrect.

* Make sure that the functions set to the MFALI are correct. The frequency reference is 0 when
H3-02, H3-10, H3-06 = 5 [All Function Selection, AI2 Function Selection, AI3 Function
Selection = Freq Gain] and voltage (current) is not input.

e View Ul-13 [Terminal Al Input Lv], Ul-14 [Terminal AI2 Input Lv], UI-15 [Terminal AI3
Input Lv] to see if the analog input values set to terminals AIl, AI2, and AI3 are applicable.

STOP
was pushed.

Turn the Run command OFF then ON from an external input.
Note:

TOP
When you push during operation, the drive will ramp to stop. Set 02-02 = 0 [STOP

@sToP

Key Selection of Function = Disabled] to disable the function.

The 2-wire sequence and 3-wire sequence are set incorrectly.

« Set one of the parameters H/-03 to H1-08 [DI3 Function Selection to DI8 Function Selection|
to 5 [3-Wire Seq.] to enable the 3-wire sequence.

« Ifa2-wire sequence is necessary, make sure that /7-03 to HI-08 # 5.

€ The Motor Rotates in the Opposite Direction from the Run Command

Causes

Possible Solutions

The phase wiring between the drive and motor is incorrect.

* Examine the wiring between the drive and motor.

* Connect drive output terminals U/T1, V/T2, and W/T3 in the correct sequence to agree with
motor terminals U, V, and W.

* Switch two motor cables U, V, and W to reverse motor direction.

The forward direction for the motor is set incorrectly.

« Connect drive output terminals U/T1, V/T2, and W/T3 in the correct sequence to agree with
motor terminals U, V, and W.

* Switch two motor cables U, V, and W to reverse motor direction.

0

A - For B - Load
ward Shaft
Rota
tion
Direc
tion

Figure 7.1 Forward Rotating Motor

Note:

Refer to the motor specifications, and make sure that the forward rotation direction is correct
for the application. The forward rotation direction of motors can be different for different
motor manufacturers and types.

The signal connections for forward run and reverse run on the drive control
circuit terminals and control panel side are incorrect.

Correctly wire the control circuit.

The motor is running at almost 0 Hz and the Speed Search estimated the
speed to be in the opposite direction.

Set b3-14 = 0 [Speed Bi-Directional Search = Disabled], then the drive will only do speed search

in the specified direction.

€ The Motor Rotates in Only One Direction

Causes

Possible Solutions

The drive will not let the motor rotate in reverse.

Set b1-04 = 0 [Reverse Operation Selection = Enabled].

The drive did not receive a Reverse run signal and 3-Wire sequence is
selected.

Turn ON the terminals to which Hl-xx = 5 [3-Wire Seq.] is set, and then enable reverse
operation.

€ The Motor Is Too Hot

Causes

Possible Solutions

The load is too heavy.

¢ Decrease the load.

* Increase the acceleration and deceleration times.

« Examine the values set in L1-01 [Motor Cool Type for OL1 Calc], L1-02 [OLI Protect Time],

and E2-01 [Mot Rated Current (FLA)].

* Use a larger motor.
Note:
The motor also has a short-term overload rating. Examine this rating carefully before setting
drive parameters.

The motor is running continuously at a very low speed.

« Change the run speed.
« Use a drive-dedicated motor.
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Causes Possible Solutions

The drive is operating in a vector control mode, but Auto-Tuning has not ¢ Do Auto-Tuning.

been done. * Calculate motor parameter and set motor parameters.

* Set A1-02 = 0 [Control Method = V/f Control].

The voltage insulation between motor phases is not sufficient. * Use a motor with a voltage tolerance that is higher than the maximum voltage surge.

* Use a drive-dedicated motor that is rated for use with AC drives for applications that use a
motor on drives rated higher than 400 V class.

 Install an AC reactor on the output side of the drive and set C6-02 = I [Carrier Frequency
Selection = 2.0 kHz].
Note:
When the motor is connected to the drive output terminals U/T1, V/T2, and W/T3, surges
occur between the drive switching and the motor coils. These surges can be three times the

drive input power supply voltage (600 V for a 200 V class drive, 1200 V for a 400 V class
drive).

The air around the motor is too hot. ¢ Measure the ambient temperature.
* Decrease the temperature in the area until it is in the specified temperature range.

The motor fan stopped or is clogged. ¢ Clean the motor fan.
* Make the drive environment better.

€ The Correct Auto-Tuning Mode Is Not Available

Causes Possible Solutions

The desired Auto-Tuning mode is not available for the selected control Change the motor control method with parameter 47-02 [Control Method].
mode.

€ The Motor Stalls during Acceleration or Accel/Decel Time Is Too Long

Causes Possible Solutions

The drive and motor system reached the torque limit or current suppression | ¢« Decrease the load.

will not let the drive accelerate. + Use a larger motor.

Note:

Although the drive has a Stall Prevention function and a Torque Compensation Limit
function, accelerating too fast or trying to drive a load that is too large can exceed the limits
of the motor.

Torque limit is set incorrectly. Set the torque limit correctly.

The acceleration time setting is too short. Check the values set in C/-01, C1-03, C1-05, or C1-07 [Accel Time 1, Accel Time 2, Accel Time
3, or Accel Time 4[ and set them to applicable values.

The load is too heavy. * Increase the acceleration time.

* Examine the mechanical brake and make sure that it is fully releasing.

* Decrease the load to make sure that the output current stays less than the motor rated current.
¢ Use a larger motor.

Note:
« In extruder and mixer applications, the load can increase as the temperature decreases.

* Although the drive has a Stall Prevention function and a Torque Compensation Limit
function, accelerating too fast or trying to drive a load that is too large can exceed the limits
of the motor.

The frequency reference is low. * Examine E1-04 [Max Output Frequency] and increase the setting if it is set too low.

* Examine UI-01 [Frequency Reference] for the correct frequency reference.

* Examine the multi-function input terminals to see if a frequency reference signal switch has
been set.

* Examine the low gain level set in H3-03 [All Gain Setting], H3-11 [AI2 Gain Setting], H3-07
[AI3 Gain Setting] if you use MFAL

The frequency reference is set incorrectly. When H3-02, H3-10, H3-06 = 5 [All Function Selection, AI2 Function Selection, AI3 Function
Selection = Freq Gain] are set, see if voltage (current) has been set.

*  Check the values set in H3-02, H3-10, and H3-06.

* Use Ul-13 [Terminal AIl Input Lv], Ul-14 [Terminal AI2 Input Lv], and Ul-15 [Terminal
AI3 Input Lv] to make sure that the analog input values set to terminals AIl, AI2, and AI3 are
applicable.

The motor characteristics and drive parameter settings are not compatible. * Set the correct V/f pattern to agree with the characteristics of the motor.
* Examine the V/f pattern set in £1-03 [V/f Pattern Selection].
* Perform Rotational Auto-Tuning.

The drive is operating in vector control mode, but Auto-Tuning is not ¢ Do Auto-Tuning.

completed. * Calculate motor data and reset motor parameters.

* Set A1-02 = 0 [Control Method = V/f Control].

Parameter 41-02 = 4 [Control Method = Adv OLVector] and the speed Increase the value set in n4-65 [HF FIxEstim Response] in 0.1-unit increments.
estimation response is too slow.
The Stall Prevention level during acceleration setting is too low. Increase the value set in L3-02 [StallP Level@Accel].

Note:

If the L3-02 value is too low, the acceleration time can be unsatisfactorily long.
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Causes Possible Solutions

The Stall Prevention level during run setting is too low. Increase the value set in L3-06 [StallP Level@Run].
Note:
If the L3-06 value is too low, speed will decrease while the drive outputs torque.

Drive reached the limitations of the V/f motor control method. *  When the motor cable is longer than 50 m (164 ft.), do Auto-Tuning for line-to-line resistance.
« Set the V/f pattern to “High Starting Torque”.
* Use a Vector Control method.

Note:

V/f control method does not provide high torque at low speeds.

€ The Drive Frequency Reference Is Different than the Controller Frequency
Reference Command

Causes Possible Solutions
The analog input gain and bias for the frequency reference input are set Examine the gain and bias settings for the analog inputs that set the frequency reference.
incorrectly. « Terminal All: H3-03 [AIl Gain Setting], H3-04 [AIl Bias Setting]

e Terminal AI2: H3-11 [AI2 Gain Setting], H3-12 [AI2 Bias Setting]
e Terminal AI3: H3-07 [AI3 Gain Setting], H3-08 [AI3 Bias Setting]

The drive is receiving frequency bias signals from analog input terminals « Examine parameters H3-02 [All Function Selection], H3-10 [AI2 Function Selection], H3-06

ATl to AI3 and the sum of all signals makes the frequency reference. [AI3 Function Selection]. If two or more of these parameters are set to 4 [FrqBIAS Frq],
change the settings.

e Use UlI-13 [Terminal ALl Input Lv], Ul-14 [Terminal AI2 Input Lv], and UI-15 [Terminal
AI3 Input Lv ] to make sure that the analog input values set to terminals All, AI2, and AI3 are

applicable.
Examine the gain and bias settings for the analog inputs that set the Reduce the value set in n4-70 [Speed Comp@LowFrequency].
frequency reference.
PID control is enabled. If PID control is not necessary, set b5-01 = (0 [PID Enable = Disabled].
Note:

When PID control is enabled, the drive adjusts the output frequency as specified by the target
value. The drive will only accelerate to the maximum output frequency set in £7-04 [Max
Output Frequency] while PID control is active.

€ The Motor Speed Is Not Stable When Using a PM Motor

Causes Possible Solutions

ES5-01 [PM Mot Code Selection] is set incorrectly. Refer to “Motor Performance Fine-Tuning” in the Technical Manual.

The drive is operating the motor at more than the specified speed control Examine the speed control range and adjust the speed.

range.

The motor is operating at a speed reference of 5% or lower. Use a different drive to operate a motor at a speed reference of 5% or lower. Contact the
manufacturer.

The motor is hunting. Adjust these parameters to have the largest effect:
e n8-55 [Load Inertia]
* n8-45 [SpdFbck Det.Gain]
e C4-02 [Trq Comp Delay Time]

Hunting occurs at start. Increase the value set in C2-01 [Jerk@Start of Accel].

Too much current is flowing through the drive. Set E5-01 [PM Mot Code Selection] correctly as specified by the motor. For special-purpose
motors, enter the correct value to E5-xx as specified by the motor test report.

Speed response is too slow. Increases the setting value of n8-11 [Observ.Calc Gain2] in 10-unit increments.

€ There Is Too Much Motor Oscillation and the Rotation Is Irregular

Causes Possible Solutions

Unsatisfactory balance of motor phases. * Make sure that the drive input power voltage supplies stable power.
« Set L8-05 = 0 [In PhaseLoss Selection = Disabled)].

The hunting prevention function is disabled. e Setnl-01 = 2 [HuntPrev Selection = Enabled (High Carrier)].
« Increase the value of n2-01 [AFR Gain] or n2-02 [AFR Time 1].
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€ Deceleration Takes Longer Than Expected When Dynamic Braking Is Enabled

Causes

Possible Solutions

The stall prevention during deceleration setting is incorrect.

« Examine the setting for L3-04 [StallP@Decel Enable].
*  When the drive has a dynamic braking option installed, set L3-04 = 0 [Disabled].

 If the drive detects ov [Overvoltage], set L3-04 = I [Enabled] and L3-50 = 2 [Gen Purpose
w/ DB Resistor].

The deceleration time setting is too long.

Set C1-02, C1-04, C1-06, or C1-08 [Decel Time 1, Decel Time 2, Decel Time 3, or Decel Time 4]
to applicable values.

The motor torque is not sufficient.

Use a larger motor.
Note:

If these items are correct, the demand on the motor is more than the motor capacity:
« Parameter settings are correct.

* The drive does not detect ov [Overvoltage].

The drive and motor system reached the torque limit.

* Examine the values set in L7-01 to L7-04 [FW Torque Limit to RV Reg. TrqLimit] and increase
them if necessary.

Note:
If the torque limit is enabled, deceleration time can increase because the drive cannot output
more torque than the limit.
e IfH3-02, H3-10, H3-06 = 9, B, C, D [All Function Selection, AI2 Function Selection, AI3
Function Selection = Torque Limit] has been set, examine the settings for the MFAIs.
« Examine the values set in H3-02, H3-10, and H3-06.
e Use Ul-13, Ul-14, and Ul-15 [Terminal A1l Input Lv, Terminal AI2 Input Lv, and

Terminal AI3 Input Lv] to make sure that the analog input values set to terminals AIl, Al2,
and AI3 are applicable.

The load is more than the internal torque limit as specified by the drive rated
current.

Replace the drive with a larger capacity model.

€ The Load Falls When a Brake Is Applied

Causes

Possible Solutions

The open/close timing of the brake is incorrect.

Refer to “Notes on Controlling the Brake when Using the Hoist Application Preset” in the
Technical Manual and take appropriate measures.

The DC injection braking is not sufficient.

Increase the value set in b2-02 [DCI Braking Current].

€ There Is Audible Noise from the Drive or Motor Cables When the Drive Is

Energized

Causes

Possible Solutions

The relay switching in the drive is making too much noise.

e Use C6-02 [Carrier Frequency Selection] to decrease the carrier frequency.
« Connect a noise filter to the input side of the drive power supply.

» Connect a noise filter to the output side of the drive.

* Isolate the control circuit wiring from the main circuit wiring.

* Use a metal cable gland to wire the drive.

* Shield the periphery of the drive with metal.

* Make sure that the drive and motor are grounded correctly.

¢ Make sure that ground faults have not occurred in the wiring or motor.

€ Residual Current Monitoring/Detection (RCM/RCD) Trips During Run

Causes

Possible Solutions

There is too much leakage current from the drive.

* Increase the RCM/RCD sensitivity or use RCM/RCD with a higher threshold.
e Use C6-02 [Carrier Frequency Selection] to decrease the carrier frequency.
* Decrease the length of the cable used between the drive and the motor.

* Install a noise filter or AC reactor on the output side of the drive. Set C6-02 = I [2.0 kHz]
when connecting an AC reactor.

« Disable the internal EMC filter.
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€ Motor Rotation Causes Unexpected Audible Noise from Connected Machinery

Causes

Possible Solutions

The carrier frequency and the resonant frequency of the connected
machinery are the same.

¢ Adjust C6-02, C6-03, C6-04, and C6-05 [Carrier Frequency Selection, Carrier Upper

¢ Set C6-02 = 1 to 6 [Carrier Frequency Selection = Frequency other than Swing PWM].

Frequency Limit, Carrier Lower Frequency Limit, and Carrier Freq Proportional Gain].

Note:

If C6-02 = 7 to A [Carrier Frequency Selection = Swing PWM], the user will not know if the
noise comes from the drive or the machine.

The drive output frequency and the resonant frequency of the connected
machinery are the same.

* Adjust d3-01, d3-02, d3-03, and d3-04 [Jump Frequency 1, Jump Frequency 2, Jump

* Put the motor on a rubber pad to decrease vibration.

Frequency 3, and Jump Frequency Width].

€ Motor Rotation Causes Oscillation or Hunting

Causes

Possible Solutions

The frequency reference is assigned to an external source, and there is
electrical interference in the signal.

Make sure that electrical interference does not have an effect on the signal lines.
« Isolate control circuit wiring from main circuit wiring.

* Use twisted-pair cables or shielded wiring for the control circuit.

« Increase the value of H3-13 [An.In FilterTime Constant].

The cable between the drive and motor is too long.

¢ Do Auto-Tuning.
¢ Make the wiring as short as possible.

The PID parameters are not sufficiently adjusted.

Adjust b5: PID CONTROL parameters.

€ PID Output Fault

Causes

Possible Solutions

There is no PID feedback input.

« Examine the MFAI terminal settings.

* See if H3-02, H3-10, H3-06 = F [All Function Selection, AI2 Function Selection, AI3
Function Selection = PID Fbk] is set.

¢ Make sure that the MFAI terminal settings agree with the signal inputs.
« Examine the connection of the feedback signal.
¢ Make sure that b5: PID CONTROL is set correctly.

Note:

If there is no PID feedback input to the terminal, the detected value is 0, which causes a PID
fault and also causes the drive to operate at maximum frequency.

The detection level and the target value do not agree.

Use H3-03, H3-11, and H3-07 [All Gain Setting, AI2 Gain Setting, and AI3 Gain Setting] to
adjust PID target and feedback signal scaling.

Note:

PID control keeps the difference between the target value and detection value at 0. Set the
input level for the values relative to each other.

Reverse drive output frequency and speed detection. When output frequency
increases, the sensor detects a speed decrease.

Set b5-09 = 1 [PID Output Level Selection = Reverse output].

€ The Starting Torque Is Not Sufficient

Causes

Possible Solutions

Auto-Tuning has not been done in vector control method.

Do Auto-Tuning.

The control method was changed after doing Auto-Tuning.

Do Auto-Tuning again.

Stationary Auto-Tuning for Line-to-Line Resistance was done.

Do Rotational Auto-Tuning.

€ The Motor Rotates after the Drive Output Is Shut Off

Causes

Possible Solutions

DC Injection Braking is too low and the drive cannot decelerate correctly.

 Increase the value set in 52-02 [DCI Braking Current].
« Increase the value set in b2-04 [DClInj Time@Stop].

The stopping method makes the drive coast to stop.

Set b1-03 = 0 or 2 [Stopping Method Selection = Ramp->Stop, DC Inj->Stop].
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4 The Output Frequency Is Lower Than the Frequency Reference

Causes

Possible Solutions

The frequency reference is in the Jump frequency range.

Adjust d3-01, d3-02, d3-03, and d3-04 [Jump Frequency 1, Jump Frequency 2, Jump Frequency
3, and Jump Frequency Width] .

Note:

Enabling the Jump frequency prevents the drive from outputting the frequencies specified in
the Jump range.

The upper limit for the frequency reference has been exceeded.

Set E1-04 [Max Output Frequency] and d2-01 [FRef Upper Limit] to the best values for the
application.

Note:
This calculation supplies the upper value for the output frequency:
E1-04 x d2-01/100

A large load triggered Stall Prevention function during acceleration.

* Decrease the load.
*  Adjust L3-02 [StallP Level@Accel].

L3-01 = 4 [StallP Mode@Accel = ILim Mode] has been set.

1. Check whether the V/f pattern and motor parameter settings are appropriate, and set them
correctly.

2. If this does not solve the problem, and it is not necessary to limit the current level of stall
during acceleration, adjust L3-02.

3. Ifthis does not solve the problem, set L3-01 = 2 [General Purpose].

The motor is rotating at this speed:

b2-01 [ZSpd/DCI Threshold] < Motor Speed < E1-09 [Min Output
Frequency]

e Setbl-21 =2 [CLV Start Selection = Accept RUN]J.
e SetEI-09 < b2-01.

4 The Motor Is Making an Audible Noise

Causes

Possible Solutions

100% of the rated output current of the drive was exceeded while operating
at low speeds.

* If the sound is coming from the motor, set L8-38= 1/Carrier Reduction Mode = Enable<6
Hz].

* If oL2 [Drive Overloaded] occurs frequently after setting L8-38 = 1, replace the drive with a
high-capacity drive.

€ The Motor Will Not Restart after a

Loss of Power

Causes

Possible Solutions

The drive did not receive a Run command after applying power.

* Examine the sequence and wiring that enters the Run command.
* Set up a relay to make sure that the Run command stays enabled during a loss of power.

For applications that use 3-wire sequence, the momentary power loss
continued for a long time, and the relay that keeps the Run command has
been switched off.

Examine the wiring and circuitry for the relay that keeps the Run command enabled during the
momentary power loss ride-thru time.
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8.1
8.2
8.3
8.4
8.5
8.6
8.7

This chapter gives information about how to examine and maintain drives in use, how to replace
cooling fans and other parts, and how to store drives.
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8.1 Safety Precautions

8.1 Safety Precautions

ADANGER

Electrical Shock Hazard

Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized drive.
Before servicing, disconnect all power to the equipment and wait for the time specified on the
warning label at a minimum. The internal capacitor stays charged after the drive is de-energized.
The charge indicator LED extinguishes when the DC bus voltage decreases below 50 Vdc. When
all indicators are OFF, measure for dangerous voltages to make sure that the drive is safe.

If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.
While the drive is ON, never attempt to change any wiring, disconnect any option cards or

connectors, or replace the cooling fan. Before performing any repairs, shut OFF the power
supply to the drive and verify that there is no residual voltage in the unit.

Failure to do so may result in serious electric shock.
A motor will continue to run even when the power supply to the drive has been turned OFF. PM

motors generate induced voltage to the terminal of the motor even when the power supply to
the drive has been switched OFF.

Failure to comply could result in death or serious injury.

AWARNING

Electrical Shock Hazard

Do not operate equipment when covers are missing. Some figures in this section include drives
without covers or safety shields to more clearly show the inside of the drive. Replace covers
and shields before operation. Use drives only as specified by the instructions.

Failure to obey can cause death or serious injury.

Always ground the motor-side grounding terminal.
Contacting the motor case can cause death or serious injury from incorrect equipment grounding.

Only let authorized persons install, wire, maintain, examine, replace parts, and repair the drive.
Failure to obey can cause death or serious injury.

Do not work on the drive or around the drive while wearing loose clothing or jewelry. Tighten
loose clothing and remove all metal objects such as watches or rings.

Failure to obey can cause death or serious injury.

Fire Hazard
Tighten all terminal screws to the correct tightening torque.
Connections that are too loose or too tight can cause incorrect operation and damage to the drive. Incorrect
connections can also cause death or serious injury from fire.

Do not use the main circuit power supply (Overcurrent Category lll) at incorrect voltages. Make
sure that the drive rated voltage aligns with the power supply voltage before energizing the
drive.

Failure to obey can cause death or serious injury.
Do not put flammable or combustible materials on top of the drive and do not install the drive

near flammable or combustible materials. Attach the drive to metal or other noncombustible
material.

Failure to obey can cause death or serious injury.

A\CAUTION

Burn Hazard

Do not touch a hot drive heatsink. De-energize the drive, wait 15 minutes minimum, and make
sure that the heatsink is cool to replace the cooling fans.

Failure to obey can cause minor to moderate injury.
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NOTICE

Observe correct electrostatic discharge (ESD) procedures when touching the drive.
Failure to obey can cause ESD damage to the drive circuitry.

Follow cooling fan replacement instructions. Replace all fans when performing maintenance to
help ensure maximum useful product life.

Improper fan replacement could cause damage the drive.

Do not use unshielded wire for control wiring. Use shielded twisted-pair wires and ground the
shield to the ground terminal of the drive.

Failure to comply may cause electrical interference resulting in poor system performance.

Do not change the drive circuitry.

Failure to obey can cause damage to the drive and will void warranty. The manufacturer cannot be made
responsible for modifications of the product made by the user.

Make sure that all connections are correct after you install the drive and connecting peripheral
devices.

Failure to obey can cause damage to the drive.

Comply with proper wiring practices. Connect motor input terminals U, Vand W to drive output
terminals U/T1, V/IT2, and W/T3. The phase order for the drive and motor should match.

The motor may run in reverse if the phase order is backward.

Turn the drive ON (Run) and OFF (Stop) a maximum of one time each 30 minutes with the MC on

the power source side to extend the service life of the relay contacts and electrolytic capacitors
in the drive. Run and Stop the motor as much as possible with the drive.

The drive can fail if users frequently turn the drive ON and OFF with the MC on the power source side to Run
and Stop the drive. Incorrect operation can decrease the service life of the relay contacts and electrolytic
capacitors.

Do not connect or operate damaged equipment or equipment with missing parts.

Failure to obey can cause damage to the drive and connected equipment.
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8.2 Inspection

8.2 Inspection

Power electronics have limited life and can show changes in performance and deterioration of performance after
years of use in usual conditions. To help prevent these problems, it is important to do preventive maintenance and
regular inspection, and replace parts on the drive.

Drives contain different types of power electronics, for example power transistors, semiconductors, capacitors,
resistors, fans, and relays. The electronics in the drive are necessary for correct motor control.

Follow the inspection lists in this chapter as a part of a regular maintenance program.
» Examine the drive one time each year at a minimum.

* The operating conditions, environmental conditions, and use conditions will have an effect on the examination
frequency for connected equipment.

* Examine the drive more frequently if you use the drive in bad conditions or in these conditions:
— High ambient temperatures
— Frequent starting and stopping
— Changes in the AC power supply or load
— Too much vibration or shock loading
— Dust, metal dust, salt, sulfuric acid, or chlorine atmospheres

— Unsatisfactory storage conditions.

DANGER! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

€4 Recommended Daily Inspection

Examine the items in the following table each day to make sure that the components do not wear out or fail. Make
a copy of this checklist and put a check mark in the “Checked” column after each inspection.

Table 8.1 Daily Inspection Checklist

Inspection Area Inspection Points Corrective Action Checked

¢ Check the load coupling.
Examine for unusual oscillation or noise coming from

Motor ¢ Measure motor vibration.
the motor. .
* Tighten all loose components.
¢ Check for a load that is too heavy.
Examine for unusual heat from the drive or motor and |* Tighten loose screws.
visible discoloration. ¢ Check for a dirty heatsink or motor.
Cooling System ¢ Check the ambient temperature.

. . . . ... |* Check for a clogged or dirty fan.
Examine the cooling fans, circulation fans, and circuit X i
board cooling fans. ¢ Use the performance life monitor to check for

correct fan operation.

; : Make sure that the installation environment is Remove the source of contamination or correct
Surrounding Environment ) ) :
applicable. unsatisfactory environment.
Make sure that the drive output current is not more + Check for a load that is too heavy.
Load than the motor or drive rating for an extended period .
of time. ¢ Check the correct motor parameter settings.

* Correct the voltage or power supply to agree with
Power Supply Voltage Examine main power supply and control voltages. nameplate specifications.
*  Verify all main circuit phases.

€ Recommended Periodic Inspection

Examine the items in the following tables one time each year at a minimum. The operating conditions,
environmental conditions, and use conditions will have an effect on the examination frequency for connected
equipment. You must use your experience with the application to select the correct inspection frequency for each
drive installation. Periodic inspections will help to prevent performance deterioration and product failure. Make a
copy of this checklist and put a check mark in the “Checked” column after each inspection.
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Table 8.2 Main Circuit Periodic Inspection Checklist

Inspection Area Inspection Points Corrective Action Checked
* Examine equipment for discoloration from too * Replace damaged components as necessary.
much heat or deterioration. * The drive does not have many serviceable parts
» Examine for damaged parts. and it could be necessary to replace the drive.
* Examine enclosure door seal.
General
» Use a vacuum cleaner to remove unwanted
Examine for dirt, unwanted particles, or dust on particles and dust without touching the
components. components.
* If you cannot remove unwanted particles and dust
with a vacuum cleaner, replace the components.
» Examine wiring and connections for discoloration
or damage. Examine wiring and connections for
Conductors and Wiring discoloration from too much heat. Repair or replace damaged wiring.
» Examine wire insulation and shielding for
discoloration and wear.
* Tighten loose screws.
E . nals ioned. d dorl * Replace damaged screws or terminals.
Terminal Block Xamine terminals for stripped, damaged, or loose Note:
connections. :
On drive models 2056, 2070, 4031, and 4038, you
cannot replace the hex screws.
» Examine contactors and relays for too much noise |* Check coil voltage for overvoltage or undervoltage
. during operation. conditions.
Electromagnetic Contactors and Relays . . . -
» Examine coils for signs of too much heat, suchas |+ Replace broken relays, contactors, or circuit boards
melted or broken insulation. that you can remove.
Examine the insulation for discoloration from too If there is discoloration in the option, check to make
Dynamic Braking Option sure that the wiring is not damaged. A small quantity
much heat. . S
of discoloration is not a problem.
* Examine for leaks, discoloration, or cracks. The drive d ‘h iceable parts and it
. . . . . . e drive does not have many serviceable parts and i
Electrolytic Capacitor * Check if the cap has come off, if there is swelling, | could be necessary to replace the drive.
or if there are leaks from broken sides.
* Use a vacuum cleaner to remove unwanted
E ine for d h d ial collected particles and dust without touching the
Diodes, IGBT (Power Transistor) E r)lﬁtiqurclen;ﬁr f(;: d ust or other unwanted material collecte components.
' * If you cannot remove unwanted particles and dust
with a vacuum cleaner, replace the components.
Table 8.3 Motor Periodic Inspection Checklist
Inspection Area Inspection Points Corrective Action Checked
. . S . Stop the motor and contact approved maintenance
Operation Check Check for increased vibration or unusual noise. personnel as necessary.
Table 8.4 Control Circuit Periodic Inspection Checklist
Inspection Area Inspection Points Corrective Action Checked
. . . Tighten loose screws.
* Examine terminals for stripped, damaged, or loose .
G ' connections. Replace damaged screws or terminals.
enera . . . . N .
+ Make sure that all terminals have been correctly If terminals are integral to a circuit board, it could
tightened. be necessary to replace the control board or the
drive.
» Tighten loose connections.
» Use a vacuum cleaner to remove unwanted
* Check for odor, discoloration, or rust. particles and dust without touching the
* Make sure that all connections are correctly components.
Circuit Boards fastened. * If you cannot remove unwanted particles and dust
* Make sure that the surface of the circuit board does with a vacuum cleaner, replace the components.
not have dust or oil mist. * Do not use solvents to clean the board.
* The drive does not have many serviceable parts
and it could be necessary to replace the drive.
Table 8.5 Cooling System Periodic Inspection Checklist
Inspection Area Inspection Points Corrective Action Checked

Cooling Fans

* Check for unusual oscillation or unusual noise.
* Check for damaged or missing fan blades.

Clean or replace the fans as necessary.

* Examine for dust or other unwanted material

Use a vacuum cleaner to remove unwanted particles

i collected on the surface. : -
Heatsink . R and dust without touching the components.
* Examine for dirt.
Air Duct Examine air intake, exhaust openings and make sure Clear blockages and clean air duct as necessary.

that there are no unwanted materials on the surface.
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Table 8.6 Keypad Periodic Inspection Checklist

Inspection Area Inspection Points Corrective Action Checked
¢ Make sure that the keypad shows the data « If you have problems with the display or the keys,
G 1 correctly. contact the manufacturer or your nearest sales
eneral i
* Examine for dust or other unwanted material that representative.
collected on components in the area. ¢ Clean the keypad.
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8.3 Maintenance

The drive Maintenance Monitors keep track of component wear and tell the user when the end of the estimated
performance life is approaching. The Maintenance Monitors prevent the need to shut down the full system for
unexpected problems. Users can set alarm notifications for the maintenance periods for these drive components:

* Cooling fan

* Electrolytic capacitor
* Soft charge bypass relay

* IGBT

Contact the manufacturer or your nearest sales representative for more information about part replacement.

€ Replaceable Parts

You can replace these parts of the drive:

* Control circuit terminal board
* Cooling fan, circulation fan

* Keypad

If there is a failure in the main circuit, replace the drive.

If the drive is in the warranty period, contact the manufacturer or your nearest sales representative before you
replace parts. The manufacturer reserves the right to replace or repair the drive as specified by the warranty policy.

WARNING! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

€ Part Replacement Guidelines

The following table shows the standard replacement period for replacement parts. When you replace these parts,
make sure that you use manufacturer approved replacement parts for the applicable model and design revision
number of your drive.

Table 8.7 Standard Replacement Period

Part Standard Replacement Period
Cooling fan 10 years
Electrolytic Capacitor */ 10 years

*1  Ifthere is damage to parts that you cannot repair or replace, replace the drive.

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 (IPO0/Open Type
enclosure); Load factor: 80% maximum; Operation time: 24 hours a day

€ Monitors that Display the Lifespan of Drive Components

The drive keypad shows percentage values for the replacement parts to help you know when you must replace
those components. Use the monitors in the table below to check replacement periods. When the monitor value is
100%, the component is at the end of its useful life and there is an increased risk of drive malfunction. The
manufacturer recommends that you check the maintenance period regularly to make sure that you get the

maximum performance life.

Table 8.8 Performance Life Monitors

Monitor No. Component Description
U4-03 Shows the total operation time of fans as 0 to 99999 hours. After this value is 99999, the drive automatically
. resets it to 0.
Cooling fan
U4-04 Shows the total fan operation time as a percentage of the specified maintenance period.
U4-05 Electrolytic capacitor Shows the total capacitor usage time as a percentage of the specified maintenance period.
U4-06 Soft charge bypass relay Shows the number of times the drive is energized as a percentage of the performance life of the inrush circuit.
U4-07 IGBT Shows the percentage of the maintenance period reached by the IGBTs.
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€ Alarm Outputs for Maintenance Monitors

You can use H2-xx: MFDO Function Select to send a message that tells you when a specified component is near
the end of its performance life estimate. Set the applicable value to H2-xx as shown in the table below for your

component.

When the specified component is near the end of its performance life estimate, the MFDO terminals set for H2-xx
= 63 [Maintenance] will turn ON, and the keypad will show an alarm that identifies the component to replace.

Table 8.9 Maintenance Period Alarms

MFDO
Display Alarm Name Cause Solution (Setting Value in
H2-xx)
LT-1 Cooling Fan The cooling fan is at 90% of its performance life | Replace the cooling fan, then set 04-03 = 0 [Fan.Oper
Maintenance Time estimate. Setting = 0 h] to reset the cooling fan operation time.
. . L. . Replace the board or the drive.
LT-2 Capacitor ) The main circuit and control circuit capacitors
Maintenance Time are at 90% of their performance life estimate. Contact the manufacturer or your nearest sales
representative to replace the board.
63
. . Replace the board or the drive.
SoftChargeBypassRe | The soft charge bypass relay is at 90% of its
LT-3 lay MainteTime performance life estimate. Contact the manufacturer or your nearest sales
representative to replace the board.
LT-4 IGBT Maintenance The IGBTs are at 50% of their performance life | Check the load, carrier frequency, and output frequency.
Time (50%) estimate.
IGBT Maintenance The IGBTSs are at 90% of their performance life | Replace the IGBTs or the drive.
TrPC - o p 4
Time (90%) estimate.

€ Related Parameters

Replace the component, then set Maintenance Setting 04-03, 04-05, 04-07, and 04-09 = 0 to reset the

Maintenance Monitor. If these parameters are not reset after the corresponding parts have been replaced, the
Maintenance Monitor function will continue to count down the performance life from the value that was reached
with the old part. If the Maintenance Monitor is not reset, the drive will not have the correct value of the
performance life for the new component.

Note:

The drive installation environment has an effect on the maintenance period.

Table 8.10 Maintenance Setting Parameters

Parameter

Function

04-03 [Fan.Oper Setting]

Note:

Sets the value from which to start the cumulative drive cooling fan operation time in 10-hour units.

When 04-03 = 30 has been set, the drive will count the operation time for the cooling fan from 300 hours
and U4-03 [Fan Oper.Time] will show 300 h.

04-05 [Cap.Maint.Setting]

Sets the value from which to start the count for the main circuit capacitor maintenance period as a percentage.

04-07 [PreChgRly Preset Maintenance Cnt]

time.

Sets as a percentage the value from which to start the count for the soft charge bypass relay maintenance

04-09 [IGBT Preset Maintenance Cnt]

Sets the value from which to start the count for the IGBT maintenance period as a percentage.
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8.4 Replace a Cooling Fan and Circulation Fan

8.4 Replace a Cooling Fan and Circulation Fan

To replace a cooling fan or circulation fan, contact the manufacturer or your nearest sales representative. Pay
attention to the safety instructions.

€ Replace a Fan (Models 2018, 2021, 4007 to 4012)

WARNING! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. De-energize the drive, wait 15 minutes minimum, and make sure
that the heatsink is cool to replace the cooling fans. Failure to obey can cause minor to moderate injury.

NOTICE: Follow cooling fan replacement instructions. Replace all fans when performing maintenance to help ensure maximum
useful product life. Improper fan replacement could cause damage the drive.

B Remove a Fan

1. To remove the fan finger guard from the drive, push the hooks on the left and right sides of it and pull up.

Figure 8.1 Remove the Fan Finger Guard

2. Pull the cooling fan straight up from the drive. Disconnect the power supply connector and remove the fan
from the drive.

A - Cooling fan

Figure 8.2 Remove the Cooling Fan
B Install a Fan
Reverse the removal procedure to install a cooling fan.

1. Connect the drive and the fan connector.

Figure 8.3 Connect Connector
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2. Align the notches on the fan with the pins on the drive and install the cooling fan in the drive.

A - Notch on fan
B - Alignment pins on drive

C - Front of drive

Figure 8.4 Install the Cooling Fan
Note:

When you install the cooling fan, make sure that you do not pinch cables between the cooling fan and the drive.

3. Putthe cable in the recess of the drive.

A - Front of drive

Figure 8.5 Put the Cable in the Drive Recess
4. Push the hooks on the left and right sides of the fan finger guard and click it into place on the drive.

Figure 8.6 Reattach the Fan Finger Guard
5. Energize the drive and set 04-03 = 0 [Fan.Oper Setting = 0 h] to reset the cooling fan operation time.

€ Replace a Fan (Models 2030, 2042, 4018, 4023)

WARNING! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.
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CAUTION! Burn Hazard. Do not touch a hot drive heatsink. De-energize the drive, wait 15 minutes minimum, and make sure
that the heatsink is cool to replace the cooling fans. Failure to obey can cause minor to moderate injury.

NOTICE: Follow cooling fan replacement instructions. Replace all fans when performing maintenance to help ensure maximum
useful product life. Improper fan replacement could cause damage the drive.

B Remove a Fan

1. Toremove the fan finger guard from the drive, push the hook on the back side of the fan finger guard and
pull up.

A - Fan finger guard
Figure 8.7 Remove the Fan Finger Guard

2. Pull the cooling fan straight up from the drive. Disconnect the power supply connector and remove the fan
from the drive.

A - Cooling Fan

Figure 8.8 Remove the Cooling Fan
B Install a Fan
Reverse the removal procedure to install a cooling fan.

1. Connect the drive and the fan connector.

Figure 8.9 Connect the Power Supply Connector
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2. Align the notches on the fan with the pins on the drive and install the cooling fan in the drive.

A - Notch on fan C - Front of drive
B - Alignment pins on drive

Figure 8.10 Install the Cooling Fan

Note:
When you install the cooling fan, make sure that you do not pinch cables between the cooling fan and the drive.

s 9
B 0®
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3. Putthe cable in the recess of the drive.

A - Front of drive

Figure 8.11 Put the Cable in the Drive Recess
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4. Hold the fan finger guard at an angle and put the connector tabs on the fan finger guard into the holes on
the drive.

A - Front of drive C - Connector tabs
B - Drive holes

Figure 8.12 Reattach the Fan Finger Guard
5. Push the hook on the back side of the fan finger guard and click it into place on the drive.

Figure 8.13 Reattach the Fan Finger Guard
6. Energize the drive and set 04-03 = 0 [Fan.Oper Setting = 0 h] to reset the cooling fan operation time.

€ Replace a Fan (Models 2056, 4031, 4038)

WARNING! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. De-energize the drive, wait 15 minutes minimum, and make sure
that the heatsink is cool to replace the cooling fans. Failure to obey can cause minor to moderate injury.

NOTICE: Follow cooling fan replacement instructions. Replace all fans when performing maintenance to help ensure maximum
useful product life. Improper fan replacement could cause damage the drive.

B Remove a Fan

1. To remove the fan finger guard from the drive, push the hooks on the left and right sides of it and pull up.

Z

A - Fan finger guard
Figure 8.14 Remove the Fan Finger Guard
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2. Pullthe cooling fan straight up from the drive. Disconnect the power supply connector and remove the fan
from the drive.

A - Cooling fan

Figure 8.15 Remove the Cooling Fans
B Install a Fan
Reverse the removal procedure to install a cooling fan.

1. Connect the drive and the fan connector.

Figure 8.16 Connect the Power Supply Connector
2. Align the notches on the fan with the pin on the drive and install the cooling fan in the drive.

A - Notch on fan
B - Alignment pins on drive

(9]

- Front of drive

Figure 8.17 Install the Cooling Fan

Note:
When you install the cooling fan, make sure that you do not pinch cables between the cooling fan and the drive.
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3. Putthe cable in the recess of the drive.

A - Front of drive

Figure 8.18 Put the Cable in the Drive Recess
4. Push the hooks on the left and right sides of the fan finger guard and click it into place on the drive.

Figure 8.19 Reattach the Fan Finger Guard
5. Energize the drive and set 04-03 = 0 [Fan.Oper Setting = 0 h] to reset the cooling fan operation time.

€ Replace a Fan (Models 2070 to 2110, 4044 to 4075)

WARNING! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. De-energize the drive, wait 15 minutes minimum, and make sure
that the heatsink is cool to replace the cooling fans. Failure to obey can cause minor to moderate injury.

NOTICE: Follow cooling fan replacement instructions. Replace all fans when performing maintenance to help ensure maximum
useful product life. Improper fan replacement could cause damage the drive.

B Remove a Fan

1. To remove the fan finger guard from the drive, push the tabs on the left and right sides of it and pull up the
back side of the guard.
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A - Fan finger guard
Figure 8.20 Remove the Fan Finger Guard
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2. Pullthe cooling fan straight up from the drive. Disconnect the power supply connector and remove the fan
from the drive.

A - Cooling Fan

Figure 8.21 Remove the Cooling Fan
B Install a Fan
Reverse the removal procedure to install a cooling fan.

1. Connect the drive and the fan connector.

Figure 8.22 Connect Connector
2. Align the notches on the fan with the pins on the drive and install the cooling fan in the drive.

A - Notch on fan C - Front of drive
B - Alignment pins on drive

Figure 8.23 Install the Cooling Fan

Note:
When you install the cooling fan, make sure that you do not pinch cables between the cooling fan and the drive.
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3. Putthe cable in the recess of the drive.

A - Front of drive

Figure 8.24 Put the Cable in the Drive Recess

4. Hold the fan finger guard at an angle and put the connector tabs on the fan finger guard into the holes on
the drive.

A - Front of drive C - Connector tabs
B - Drive holes

Figure 8.25 Reattach the Fan Finger Guard
5. Push the hooks on the left and right sides of the fan finger guard and click it into place on the drive.

Figure 8.26 Reattach the Fan Finger Guard
6. Energize the drive and set 04-03 = 0 [Fan.Oper Setting = 0 h] to reset the cooling fan operation time.

€ Replace a Fan (Models 2138 to 2313, 4089 to 4296)

WARNING! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. De-energize the drive, wait 15 minutes minimum, and make sure
that the heatsink is cool to replace the cooling fans. Failure to obey can cause minor to moderate injury.

NOTICE: Follow cooling fan replacement instructions. Replace all fans when performing maintenance to help ensure maximum
useful product life. Improper fan replacement could cause damage the drive.
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B Remove a Fan

1. Toremove the fan finger guard from the drive, push the tabs on the left and right sides of it and pull up the
back side of the guard.

A - Fan finger guard
Figure 8.27 Remove the Fan Finger Guard

2. Pullthe cooling fan straight up from the drive. Disconnect the power supply connector and remove the fan
from the drive.

A - Cooling Fan
Figure 8.28 Remove the Cooling Fan

B Install a Fan
Reverse the removal procedure to install a cooling fan.

1. Connect the drive and the fan connector.

Figure 8.29 Connect Connector

336 SIEPYEUOQ2A01C AC Drive Q2A Technical Manual



8.4 Replace a Cooling Fan and Circulation Fan

2. Align the notches on the fan with the pins on the drive and install the cooling fan in the drive.

A - Notch on fan C - Front of drive
B - Alignment pins on drive

Figure 8.30 Install the Cooling Fan

Note:
When you install the cooling fan, make sure that you do not pinch cables between the cooling fan and the drive.

A - Front of drive

Figure 8.31 Put the Cable in the Drive Recess

4. Hold the fan finger guard at an angle and put the connector tabs on the fan finger guard into the holes on
the drive.

A - Front of drive C - Connector tabs
B - Drive holes

Figure 8.32 Reattach the Fan Finger Guard
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5. Push the hooks on the left and right sides of the fan finger guard and click it into place on the drive.

Figure 8.33 Reattach the Fan Finger Guard
6. Energize the drive and set 04-03 = 0 [Fan.Oper Setting = 0 h] to reset the cooling fan operation time.

€ Replace Fans (Models 2360, 2415, 4371, 4389)

WARNING! Electrical Shock Hazard. Electrical Shock Hazard. Do not examine, connect, or disconnect wiring on an energized
drive. Before servicing, disconnect all power to the equipment and wait for the time specified on the warning label at a minimum.
The internal capacitor stays charged after the drive is de-energized. The charge indicator LED extinguishes when the DC bus
voltage decreases below 50 Vdc. When all indicators are OFF, measure for dangerous voltages to make sure that the drive is
safe. If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.

CAUTION! Burn Hazard. Do not touch a hot drive heatsink. De-energize the drive, wait 15 minutes minimum, and make sure
that the heatsink is cool to replace the cooling fans. Failure to obey can cause minor to moderate injury.

NOTICE: Follow cooling fan replacement instructions. Replace all fans when performing maintenance to help ensure maximum
useful product life. Improper fan replacement could cause damage the drive.

B