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Preface and General Precautions

This chapter describes important safety precautions regarding the use of this product. Failure to
follow these precautions may result in serious injury or death, and may lead to damage to this
product or related devices and systems. Yaskawa shall not be held responsible for any injury or
equipment damage as a result of failure to observe the precautions and instructions contained in
this manual.

i.1 RS e2=T L  3 T'o 14
i.2 Using the Product Safely........cc s 15
i.3 Warranty Information ... 18
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i.1 Receiving

1 Receiving

This instruction manual contains the information necessary to use the product correctly. Thoroughly read this
manual before installing, wiring, operating, or performing maintenance and inspections. Make sure to read and
understand the safety information and precautions before using the product.

€ Glossary
Representaﬂg:a:llsed in This Description
Drive YASKAWA AC Drive GA700
PM motor Permanent Magnet Synchronous motor (generic name for [IPM motors and SPM motors)
IPM Motor Yaskawa SSR1 Series and SST4 Series motors
SPM Motor Yaskawa SMRA Series motors
V/f V/f Control
CL-V/f Closed Loop V/f Control
OLV Open Loop Vector Control
CLV Closed Loop Vector Control
AOLV Advanced Open Loop Vector Control
OLV/PM Open Loop Vector Control for PM
AOLV/PM Advanced Open Loop Vector Control for PM
CLV/PM Closed Loop Vector Control for PM
EZOLV EZ Open Loop Vector Control
HD Heavy Duty
ND Normal Duty
MEFDI Multi-Function Digital Input
MFDO Multi-Function Digital Output
MFAI Multi-Function Analog Input
MFAO Multi-Function Analog Output

€ 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 that appear in this document are trademarks or registered trademarks
of the respective companies.
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i.2 Using the Product Safely

i.2 Using the Product Safely

€ Supplemental Safety Information

AWARNING

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

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

The following labels are used in this manual to categorize and emphasize important safety precautions.

ADANGER

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

AWARNING

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

A\ CAUTION

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

Indicates a property damage message.

€ General Safety

General Precautions

* The diagrams in this manual may include options and drives without covers and safety shields to more clearly show what is inside the
drive. Put back all covers and shields before operation. Use options and drives only as indicated in the instructions described in this
manual.

* The diagrams in this manual are provided as examples only. They may not pertain to all products covered by this manual.

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

* In the event that this manual becomes damaged or gets lost, contact a Yaskawa representative or the nearest Yaskawa sales office shown
on the rear cover of the manual , and inform them of the document number on the front cover to order new copies.

ADANGER

Obey all the safety messages in this manual.

Failure to obey the safety messages in the manual can cause serious injury or death. The operating company is
responsible for any injuries or equipment damage caused by ignoring the safety messages in this manual.

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. To prevent
electric shock, always wait for at least the amount of time indicated on the warning labels. When
all indicators are OFF, remove the covers before measuring for dangerous voltages to make
sure that the drive is safe.

Failure to obey will cause death or serious injury.
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i.2 Using the Product Safely

AWARNING

Crash Hazard

Conduct test operations to make sure that the drive operates safely after writing work is
completed and parameters have been set.

Failure to comply may cause injury or damage to equipment.

Make sure to confirm the setting values for virtual input and output function parameters before
performing drive test runs.

Virtual input and output functions may have different default settings and operation even though the input and

output terminals are not wired as the drive input and output terminals are virtually wired internally. Using the

drive before confirming these settings and operation may cause injury due to unexpected operation of the drive.
Sudden Movement Hazard

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

to check the 1/0 signals and internal sequence with the engineer who created the DriveWorksEZ
program before attempting operation.

Unpredictable equipment operation may result in 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. Yaskawa 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 power is on.
Failure to comply could cause death or serious injury.

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

Sudden Movement 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

Use a motor that provides insulation suitable for PWM drives.
Failure to comply may cause a short circuit or ground fault due to 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.
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i.2 Using the Product Safely

NOTICE

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.

Do not energize or operate equipment soon after a fuse blows or RCM/RCD trips. Check the
condition of cable wiring and peripheral devices to identify the root cause. If the root cause
cannot be determined, do not turn on the power or operate equipment. Contact Yaskawa
Support immediately.

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

Gas steam produced from fumigated wooden packing materials can severely damage electrical components (both
individual parts and entire devices). Halogen disinfectants (fluorine, chlorine, bromine, and iodine) cause
capacitors to erode, and DOP gas (phthalic acid ester) causes cracks in resin materials. Additionally, make sure
any treatment is performed before packaging components and not after items have been packaged.

€ Warning Label Content and Locations

Warning labels can be found at the following locations on the product. The product must be used in accordance
with this information.

c W ARN'N G 400-091-893-001
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.

/2 Risque de choc electrique. /8\ Surfaces chaudes.

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

TR

Og 0
aoco(
0%

A - Warning label

Figure i.1 Warning Label Content and Locations
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i.3 Warranty Information

1.3 Warranty Information

€ Warranty and Exclusion of Liability

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

» Contact a Yaskawa representative or your Yaskawa sales representative 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

Yaskawa manufactured this product with 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.
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Recelving

This chapter explains how to inspect the drive upon receipt, and gives an overview of the
different drives available and their features.

1.1  Section Safety
1.2 RECEIVING . .oiiriirrerrersirsssssessss s sssssssssssssessssssassssssnsssssssssssssnssssssssssnssssssssssnssssesssssnnas 21
1.3  Control Method Type and Corresponding Features
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1.1 Section Safety

1.1 Section Safety

ADANGER

Obey all the safety messages in this manual.

Failure to obey the safety messages in the manual can cause serious injury or death. The operating company is
responsible for any injuries or equipment damage caused by ignoring the safety messages in this manual.
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1.2 Receiving

1.2 Receiving

Please check these items after receiving the drive:
* Examine the drive for damage. Immediately contact the shipping company if the drive is damaged. The
Yaskawa 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 N
CC : GAT0A2004ABAA REV :A
K ——— [ NobEL:  CIPR-GA70A2004ABAA-CAAAAA
Un AC3PH 200 - 240V
DC 270- 340V
1(NDHD) AC3PH 4801368
J———|| weuT DC 5.85A/4 454
F 500Kz
] AC3PH0 - 240V
Pl (NDHD] 075055
OUTPUT o) ACPH3SAB2A
F 0-590Hz
H———]ON  6W5-2-10 Iiss: 21g A
G ——| SN : JOOGSF575310100  PRG : 010 B
c FRONT P20 2
BACKSIDE _: IP20ITYPE_ENCLOSURE :
E ——— | MAXSURROUNDING AR TEMPERATURE : 50°C
D—
YASKAWA ELECTRIC CORPORATION MADE N JAPAN c
2-1 Kurosaki-shiroishi, Yahatanishi-Ku, Kitakyushu 806-0004 Japan
. /
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

4 How to Read Model Numbers

The following diagram and table describe how to read model numbers for drives.

CIPR- GA7T0 A 2 004 A B AA-CAAAAA
A o e o T o A S

1 2

1" 12 13 14 15

Figure 1.2 Drive model
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Table 1.1 Model Number Details

No. Description

1 Drive

2 Product series

3 Region code

* A:Japan

* B: China

* C: Europe

* D: India

* K: Korea

* T: Asia (Singapore and Taiwan)
» U: the Americas

4 Input power supply voltage
* 2: Three-Phase AC 200 V
* 4: Three-Phase AC 400 V

5 Rated Output Current
Note:
Refer to the rated output current list for more information.

6 EMC noise filter

* A: No internal EMC filter

* B: Internal category C3 EMC filter
* C: Internal category C2 EMC filter

7 Protection Design
* B:1P20
* F:1P20, UL Type 1

8 Environmental specification
* A: Standard
* K: Gas-resistant
* M: Humidity-resistant and dust-resistant
* N: Oil-resistant
* P: Humidity-resistant, dust-resistant, and vibration-resistant
* R: Gas-resistant and vibration-resistant
* S: Vibration-resistant
* T: Oil-resistant and vibration-resistant
Note:
Drives with these specifications do not guarantee complete protection for the environmental conditions indicated.

Design revision order

10 Control circuit terminal board

» A: Relay output/screw clamp terminal board type

* B: Relay output/spring clamp terminal board type

* C: Photocoupler output/screw clamp terminal board type

11 Option card (connector CN5-A)

* A: No option card

* D: AI-A3 (Analog Input)

* E: DI-A3 (Digital Input)

* F: SI-C3 (CC-Link)

* G: SI-ET3 (MECHATROLINK-IIT)
H: SI-N3 (DeviceNet)

» J: SI-P3 (PROFIBUS-DP)

K: SI-T3 (MECHATROLINK-IT)
L: SI-W3 (LonWorks)

* M: SI-S3 (CANopen)
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1.2 Receiving

No. Description

12 Option card (connector CN5-B)

* A: No option card

* B: AO-A3 (Analog Monitor)

* C: DO-A3 (Digital Output)

* U: PG-B3 (Complementary Type PG)

* V: PG-X3 (Motor PG Feedback Line Driver Interface)

13 Option card (connector CN5-C)

* A: No option card

* U: PG-B3 (Complementary Type PG)

* V: PG-X3 (Motor PG Feedback Line Driver Interface)

* W: PG-F3 (encoder interface (for Endat and HIPERFACE))

* Z: PG-RT3 (Motor Feedback Resolver TS2640N321E64 Interface)

14 Keypad

* A:LCD keypad

* B: LCD keypad (humidity-resistant and dust-resistant)
* F: LED keypad

* G: LED keypad (humidity-resistant and dust-resistant)

Special applications
A: Standard

B Rated Output Current

The following table lists the rated output current.
Note:
* This table shows the output current for Normal Duty and Heavy Duty ratings when using drive default settings.

* Current must be derated in the following circumstances.
—Increasing the carrier frequency

—Installing drives in environments of high ambient temperature
—Installing drives side-by-side
*Set C6-01 [Normal / Heavy Duty Selection] to select Normal Duty rating (ND) or Heavy Duty rating (HD).

Rated Output Current (Three-Phase AC 200 V Class)

Heavy Duty Rating (HD) Normal Duty Rating (ND)
[C6-01=0] [C6-01 = 1]
No. (Default)
Max. Apg:j‘t::&le Motor Rated Output Current Max. Apg:j:::g:e Motor Rated Output Current
KW 2 KW 2
004 0.55 32 0.75 3.5
006 0.75 5 1.1 6
010 1.5 8 2.2 9.6
012 2.2 11 3 12.2
018 3 14 4 17.5
021 4 17.5 5.5 21
030 5.5 25 7.5 30
042 7.5 33 11 42
056 11 47 15 56
070 15 60 18.5 70
082 18.5 75 22 82
110 22 88 30 110
138 30 115 37 138
169 37 145 45 169
211 45 180 55 211
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1.2 Receiving

Heavy Duty Rating (HD) Normal Duty Rating (ND)
[C6-01 = 0] [C6-01 = 1]
(Default)
No.
Max. Apoputttsgtle Motor Rated Output Current Max. Apopufsetle Motor Rated Output Current
KW i KW L
257 55 215 75 257
313 75 283 90 313
360 90 346 110 360
415 110 415 - -

Rated Output Current (Three-Phase AC 400 V Class)
Table 1.2 Input Voltage < 460 V

E1-01 [Input AC Supply Voltage] < 460
Heavy Duty Rating (HD) Normal Duty Rating (ND)
[C6-01 = 0]
No. (Default) [C6-01=1]
Max. Apop{:::gstle Motor Rated Output Current Max. Apgll:fggtle Motor Rated Output Current
KW 2 KW A
002 0.55 1.8 0.75 2.1
004 1.1 34 1.5 4.1
005 1.5 4.8 2.2 5.4
007 2.2 5.5 3.0 7.1
009 3.0 7.2 4.0 8.9
012 4.0 9.2 5.5 11.9
018 5.5 14.8 7.5 17.5
023 7.5 18 11 23.4
031 11 24 15 31
038 15 31 18.5 38
044 18.5 39 22 44
060 22 45 30 59.6
075 30 60 37 74.9
089 37 75 45 89.2
103 45 91 55 103
140 55 112 75 140
168 75 150 90 168
208 90 180 110 208
250 110 216 132 250
296 132 260 160 296
371 160 304 200 371
389 200 371 220 389
453 220 414 250 453
568 250 453 315 568
675 315 605 355 675
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1.2 Receiving

Table 1.3 Input Voltage > 460 V

E1-01 [Input AC Supply Voltage] > 460

Heavy Duty Rating (HD)

Normal Duty Rating (ND)

Max. Apg{ilfslt:tle Motor Rated Output Current Max. Apopll:::glt‘)tle Motor Rated Output Current

HP A HP A
002 3/4 1.6 1 2.1
004 1 2.1 2 3
005 2 34 3 4.8
007 3 4.8 4 6.9
009 4 6.9 5 7.6
012 5 7.6 7172 11
018 7172 11 10 14
023 10 14 15 21
031 15 21 20 27
038 20 27 25 34
044 25 34 30 40
060 30 40 40 52
075 40 52 50 65
089 50 65 60 77
103 60 77 75 96
140 75 96 100 124
168 100 124 125 156
208 125 156 150 180
250 150 180 200 240
296 200 240 250 302
371 250 302 300 361
389 300 361 350 414
453 350 414 400 477
568 400 477 450 515
675 - - - -
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1.3 Control Method Type and Corresponding Features

1.3

Control Method Type and Corresponding Features

With this product, there are 9 control methods available for selection depending on the purpose. The following
table describes an overview and main features of each control mode.

Control Method
Selection

Open Loop V/f Control
(V)

Closed Loop V/f Control
(CL-VIf)

Notes

Controlled Motor

Induction Motor

Parameter Settings

Al1-02=0

Al-02=1

Basic Control

Vit

Closed loop V/f control with
speed correction

General-purpose variable speed
control for multiple motors in

High-precision speed control with

Main Applications particular (applications encoders on machines -
connecting multiple motors to a
single drive)
PG Option Card Not required Required (PG-B3 or PG-X3) -
Maximum Output 59 gy 400 Hz -
requency
Represents the range of variable control.
Speed Control Range | 1:40 1:40 (Keep increases in motor temperature in
mind when connecting and running
motors in this manner.)
This is the motor torque that can be
generated at low speed during startup and
Starting Torque 150% /3 Hz 150% /3 Hz the corresponding output frequency

(rotation speed). Drive capacity must be
considered if significant torque is required
at low speed.

Auto-Tuning */

Rotational and Line-to-Line
Resistance (normally not

Rotational and Line-to-Line
Resistance (normally not

Automatically tunes electrical motor
parameters.

Function */

required) required)
Toraue Limits *7 No No Controls maximum motor torque to
q protect machines and loads.
Directly controls motor torque to control
*
Torque Control */ No No tension and other parameters.
Droop Control */ No No Sets load torque slip for motors. Used to
p distribute motor loads.
Locks servos without an external position
Zero Servo Control */ | No No controller to prevent movement caused by
external force.
Instantly estimates (or detects) motor
¥ ) speed when coasting to a stop and the
Speed Search *7 Yes direction of motor rotation to quickly
perform startups without stopping motors.
Automatic Eneray- Automatically adjusts the voltage applied
savine Control *gly Yes Yes to motors to maximize motor efficiency
g during even light loads.
Increases motor loss to allow for faster
High Slip Braking Yes Yes deceleration than normal without a
(HSB) *1 braking resistor. Effectiveness may vary
based on motor characteristics.
Improves speed accuracy when the load
lj]eed Forward Control |, No changes by compensating effects of the
system inertia.
Quickly and safely stops motors during
KEB Ride-Thru power losses and automatically resumes
Yes Yes operation at the speed prior to a power

loss when power is restored, without
coasting the motor.
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Control Method
Selection

Open Loop V/f Control
(Vi)

Closed Loop V/f Control
(CL-VIf)

Notes

Controlled Motor

Induction Motor

Overexcitation

Reduces the deceleration time by
increasing motor loss by setting V/f

§Iu£)})res510n Function

Deceleration */ Yes Yes higher than the setting value during
deceleration.
Overvoltage Yes Yes Prevents overvoltage by adjusting speed

during regeneration.

*1  Note the following points when using this function.

* Perform Rotational Auto-Tuning when the motor and machine can be detached for test runs. Control adjustments must be made
within the range where the machine does not vibrate after performing Rotational Auto-Tuning.

* Motor loss increases during overexcitation braking and high-slip braking. Use a braking frequency of 5% ED or less and a braking
time of 90 seconds or less. Note that once high-slip braking is started, the motor cannot be restarted until it stops. Use
overexcitation braking to decelerate over a shorter time at some predetermined speed.

*2 Do not use this function with hoist application.
Control Open Loop Vector Closed Loop Vector | Advanced Open Loop
Method Control Control Vector Control Notes
Selection (OLV) (CLV) (AOLV)
Controlled .
Motor Induction Motor -
Parameter Al-02=2
X Al-02= Al1-02=4 -
Settings (Default) 02=3

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

Sensorless vector control
with speed control

* General-purpose

Main . Applications that encoders variable Speed control _
Applications require high- Ex.: High-precision speed |+ Applications that
performance without control, torque control, require high-
machine encoders torque limits performance without
machine encoders
PG Option Card | Not required ?{e;}ulred (PG-B3 or PG- ¢ required -
Maximum Output | 590 py, 400 Hz 120 Hz -
requency
Represents the range of variable
Speed Control control. (Keep increases in motor
R 1:200 1:1500 1:200 temperature in mind when
ange . . .
connecting and running motors in
this manner.)
This is the motor torque that can
be generated at low speed during
startup and the corresponding
Starting Torque  |200% / 0.3 Hz */ 200% / 0 min-! */ 200% /0.3 Hz *1 output frequency (rotation

speed). Drive capacity must be
considered if significant torque is
required 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

) .
Torque Limits Yes Yes Yes to protect machines and loads.
Yes (excluding low speeds |Directly controls motor torque to
Torque Control *2 | No Yes of approximately 10% or |control tension and other
less) parameters.
Sets load torque slip for motors.
*2 Lo
Droop Control No Yes Yes Used to distribute motor loads.
Locks servos without an external
Zero Servo position controller to prevent
Control *2 No Yes No movement caused by external

force.
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Control Open Loop Vector Closed Loop Vector | Advanced Open Loop
Method Control Control Vector Control Notes
Selection (OLV) (CLV) (AOLV)
Conrlllg'%:ed Induction Motor -
Instantly estimates (or detects)
motor speed when coasting to a
Speed Search *2 | Yes - Yes stop and the direction of motor
rotation to quickly perform
startups without stopping motors.
Automatic Autl(?néatically adjusts the voltage
Energy-saving Yes Yes No applied to motors to maximize
C + motor efficiency during even
ontrol *2 li
ight loads.
Increases motor loss to allow for
High Slip Braking faster deceleration than normal
(HSB) *2 No No No without a braking resistor.
Effectiveness may vary based on
motor characteristics.
Improves speed accuracy when
Feed Forward N v, v, the load changes by
Control *2 0 es es compensating effects of the
system inertia.
Quickly and safely stops motors
during power losses and
KEB Ride-Thru Yes Yes Yes automatically resumes operation
Function *2 at the speed prior to a power loss
when power is restored, without
coasting the motor.
Reduces the deceleration time by
Overexcitation Yes Yes Yes increasing motor loss by setting
Deceleration *2 V/f higher than the setting value
during deceleration.
Overvoltage Prevents overvoltage by
Suppression Yes Yes Yes adjusting speed during
Function *2 *3 regeneration.

*1  Select the drive capacity accordingly.
*2  Note the following points when using this function.

* Perform Rotational Auto-Tuning when the motor and machine can be detached for test runs. Control adjustments must be made

within the range where the machine does not vibrate after performing Rotational Auto-Tuning.

* Use a 1:1 drive-motor ratio when using vector control. Vector control cannot be used when multiple motors are connected to one
drive. Select a drive capacity such that the motor rated current is within 50 to 100% of the drive rated current. Note that the drive
rated current is derated if the carrier frequency is set too high.

* Motor loss increases during overexcitation braking and high-slip braking. Use a braking frequency of 5% ED or less and a braking
time of 90 seconds or less. Note that once high-slip braking is started, the motor cannot be restarted until it stops. Use
overexcitation braking to decelerate over a shorter time at some predetermined speed.

» Acceleration and deceleration have priority over torque limits in Open Loop Vector Control during acceleration and deceleration
(soft start changes). Operation will not be performed until the speed reaches the minimum frequency or the reverse direction of
motor rotation even if the motor speed drops due to torque limits during constant speed control. Set L7-07 = I [Torque Limit
during Accel/Decel = Proportional & Integral control] to enable torque limits during acceleration/deceleration (for winding

applications).

*3 Do not use this function with hoist application.

Control PM Open Loop | Pe'\:: ﬁgxav:cgor PM Closed Loop EZ Open Loop
Method Vector Control P c ont?ol Vector Control Vector Control Notes
Selection (OLV/PM) (AOLV/PM) (CLV/PM) (EZOLV)
Induction motors/
PM motors/SynRM
Conrn'lg'g:ed PM Motor (synchronous =
reluctance
motors)
Is’ara.meter A1-02=5 Al1-02=6 A1-02=7 A1-02=8 -
ettings
PM Open Loop PM Closed Loop
. PM Open Loop Current Vector Current Vector Open Loop Current
Basic Control |Vector Control (no - ) -
speed controller) Control (with speed | Control (with speed | Vector Control
P controller) controller)
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1.3 Control Method Type and Corresponding Features

Control PM Open Loop o Z“g ﬁggar{;:eec({or PM Closed Loop EZ Open Loop
Methc_:d Vector Control P C ont':ol Vector Control Vector Control Notes
Selection (OLV/PM) (AOLV/PM) (CLVIPM) (EZOLV)
Induction motors/
PM motors/SynRM
Co&t:‘&lled PM Motor (synchronous -
reluctance
motors)
* General-purpose
variable speed e 1
control for PM eneral-purpose
motors such as variable speed Very high-
SPM and IPM s performance PM
Main motors ZIOt(;rs ) N motor control with zgélligxif)ﬁzeigg?e
Applicati . o | * Applications that | motor encoders -
prEHOm lei)cllllcgtlll(imlsl 1lre:vel require high- Ex.: Torque control fans and pumps
of res ons{g\/eness precision speed and tor ?16 limits
and acl,‘jcurate speed control and torque 4
control are not limits
required
ggr(?ptlon Not required Not required Required (PG-X3) Not required -
Maximum
Output 590 Hz 400 Hz 400 Hz 120 Hz -
Frequency
Represents the range of
190 AM variable control. (Keep
Speed Control |, . : . . increases in motor
Range 120 AM 1:100 *7 *2 *3 1:1500 1:100 temperature in mind when
connecting and running
motors in this manner.)
This is the motor torque
that can be generated at
low speed during startup
. 100% / 5% d ) and the corresponding
%iﬁgég 100% / 5% speed 20 0(; /0 r(r)lisr?-el:e*l 200% / 0 min-! *4 100% / 1% speed output frequency (rotation
0

speed). Drive capacity
must be considered if
significant torque is

required at low speed.

f}uto-Tuning

Stationary, Stator

Stationary, Stator

Stationary, Stator
Resistance, Z-phase,

Line-to-Line

Automatically tunes
electrical motor

Resistance, Rotational | Resistance, Rotational . Resistance
Rotational parameters.
T Limi Controls maximum motor
orque mits | Ng Yes Yes Yes torque to protect machines
and loads.
Toraue Directly controls motor
Corﬂrol x5 No Yes *6 Yes No torque to control tension
and other parameters.
D C | Sets load torque slip for
*5r00p ontrol | N No Yes No motors. Used to distribute
motor loads.
Locks servos without an
Zero Servo external position controller
Control *5 No No Yes No to prevent movement
caused by external force.
Instantly estimates (or
Yes (excluding detects) motor speed when
Speed Search operation in the coasting to a stop and the
*P Yes Yes Yes reverse direction to direction of motor rotation
the run command) to quickly perform startups
without stopping motors.
Automatically adjusts the
éutomatlc ) Yes (IPM motors Yes (IPM motors voltage applied to motors
nergy-saving |No only) only) Yes to maximize motor
Control *5 y y efficiency during even light

loads.
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1.3 Control Method Type and Corresponding Features

Control PM Open Loop o Pe“:: ﬁg;a'{f:‘gor PM Closed Loop EZ Open Loop
Method Vector Control p c ont‘:ol Vector Control Vector Control Notes
Selection
(OLV/IPM) (AOLV/PM) (CLVIPM) (EZOLV)
Induction motors/
PM motors/SynRM
Coagtoolled PM Motor (synchronous -
reluctance
motors)
Increases motor loss to
. ) allow for faster
High Slip No (induction motor- |No (induction motor- |No (induction motor- deceleration than normal
Braking specific function) specific function) specific function) No without a braking resistor.
(HSB) Effectiveness may vary
based on motor
characteristics.
Improves speed accuracy
Feed Forward when the load changes by
Control *5 No Yes Yes No compensating effects of the
system inertia.
Quickly and safely stops
motors during power losses
KEB Ride- and automatically resumes
Thru Function | Yes Yes Yes Yes operation at the speed prior
5 to a power loss when
power is restored, without
coasting the motor.
Reduces the deceleration
Overexcitation | No (induction motor- |No (induction motor- |No (induction motor- time by increasing motor
) . . . . . . No loss by setting V/f higher
Deceleration |specific function) specific function) specific function) -
than the setting value
during deceleration.
Overvoltage Prevents overvoltage by
Suppression | Yes Yes Yes Yes adjusting speed during
Function *5 *7 regeneration.
Sensorless Enabled when using high
Zero Speed No ;{g]s SIPM motors No frequency injection with
Control *5 y IPM motors.
*1  Enabled when n8-57 = I [HFI Overlap Selection = Enabled].

*2
*3

specifications).

*4
*5

Rotational Auto-Tuning is required.
Contact Yaskawa or your nearest sales representative to drive non-Yaskawa PM motors (SSR1 and SST4 series standard

Select the drive capacity accordingly.
Note the following points when using this function.

* Perform Rotational Auto-Tuning when the motor and machine can be detached for test runs. Control adjustments must be made
within the range where the machine does not vibrate after performing Rotational Auto-Tuning.

» Use a 1:1 drive-motor ratio when using vector control. Vector control cannot be used when multiple motors are connected to one
drive. Select a drive capacity such that the motor rated current is within 50 to 100% of the drive rated current. Note that the drive
rated current is derated if the carrier frequency is set too high.

*6

[HFI Overlap Selection = Enabled].

*7

30

Do not use this function with hoist application.

Torque control at zero speed is only usable with [IPM motors. To enable torque control with IPM motors at zero speed, set n8-57 = 1
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This chapter explains how to properly mount and install the drive, and to wire the control circuit
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2.1 General Safety

2.1 General Safety

ADANGER

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. To prevent
electric shock, always wait for at least the amount of time indicated on the warning labels. When
all indicators are OFF, remove the covers before measuring for dangerous voltages to make
sure that the drive is safe.

Failure to obey will cause death or serious injury.

AWARNING

Electrical Shock Hazard

Do not operate equipment with covers removed. The diagrams in this section may include
drives without covers or safety shields to illustrate details. Be sure to reinstall covers or shields
before operating the drives and run the drives according to the instructions described in this
manual.

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.

Failure to obey can cause death or serious injury.

If the built-in EMC filter is turned on, the leakage current of the drive will exceed 3.5 mA. As
written in the IEC/EN 61800-5-1 standard, the power supply should be wired so that it
automatically turns off in the event the protective ground wire is disconnected, or else use a

protective ground wire with a cross sectional area of at least 10 mm2 (copper wire) or 16 mmz2
(aluminum wire).

Failure to meet these standards may result in injury or death.
Use a type B Residual Current Monitor/Residual Current Device (RCM/RCD) for protection
against contact when using a residual current operated protective device or monitoring device

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 the circuit boards while the power is on.
Failure to comply 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 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 described in this manual.

Tightening screws at an angle outside of the specified range may damage the terminal block or start a fire if the
connection is loose.
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2.1 General Safety

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, perform all wiring exactly as specified in the wiring
diagrams provided.

Failure to do so can result in fire. Improper wiring may damage braking components.

When installing the drive into a closed cabin or cabinet, cool the drive using a cooling fan or

cooler so that the intake air temperature to the drive is 50 °C or less for open chassis type
drives, (IP20) and 40 °C or less for enclosed wall-mounted type (UL Type1) drives.

Failure to follow the instructions may result in the drive overheating and catching fire.

Sudden Movement 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.

Crush Hazard

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

Failure to comply may result in serious injury or death from falling equipment.

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

Failure to comply may result in serious injury or death from falling equipment.

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

Failure to comply may result in serious injury or death 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

Sudden Movement 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 handling the drive.
Failure to obey can cause ESD damage to the drive circuitry.

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

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

NOTICE

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

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

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

Failure to comply could lead to motor winding failure.

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

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

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

The rated input current of submersible motors is higher than the rated input current of standard
motors. Select an appropriate drive according to its rated output current. When the distance
between the motor and drive is long, use a cable thick enough to connect the motor to the drive
to prevent motor torque reduction.

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

Failure to comply could result in damage to the drive.

Do not the lift drive when it has its cover removed.

The drive board and terminal block may be damaged.

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.

Review the Braking Unit and Braking Resistor Unit Installation Manual TOBPC72060001 before
connecting a dynamic braking option to the drive.

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

Do not modify the drive circuitry.

Failure to comply could cause damage to the drive and will void warranty. Yaskawa is not responsible for any
modification of the product made by the user.

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

Failure to obey can cause damage to the drive.

34 YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual



2.2 Installation Environment

2.2

Installation Environment

The installation environment is crucial to ensure proper performance and the expected lifespan of the product.
Ensure the installation environment satisfies the following specifications.

Environment Conditions
Area of Use Indoors
Power Supply Overvoltage Category II1

Ambient Temperature

Open chassis type (IP20): -10°C to +50 °C (14 °F to 122 °F)
Enclosed wall-mounted type (UL Type 1): -10 °C to +40 °C (14 °F to 104 °F)

* When installing the drive in an enclosure, use a cooling fan or air conditioner to keep the internal air

Do not use the drive in a location where the temperature changes suddenly to improve the drive reliability.

temperature in the permitted range.
Do not let the drive freeze.

Derate the output current and output voltage to install the drive in areas with ambient temperatures < 60 °C (140
°F).

Humidity

95% RH or less
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:

Keep wood or other flammable materials away from the drive.

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

Salt

Direct sunlight

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
3000 m (3281 ft. to 9843 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 3000 m (6562 ft. to 9843 ft.) and grounding the neutral point on the
power supply.
Contact Yaskawa or your nearest sales representative when not grounding the neutral point.

Vibration

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

20 Hz to 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
Orientation

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.
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2.3 Installation Position and Distance

2.3 Installation Position and Distance

Install the drive vertically for sufficient cooling airflow.
Note:

Contact Yaskawa or a Yaskawa 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 in Figure 2.2 to install the drive. Make sure that there is sufficient space for wiring
and airflow.

1A _
BTN
Y
n—
ﬁ B B' —
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 Method Selection = Side-by-Side
Mounting].

Derate the output current to align with the ambient temperature.
Install other drive models as specified by Figure 2.2
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2.3 Installation Position and Distance

.

0N /N
N\ S

1A BT TA 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! Sudden Movement 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

Refer to the Technical Manual for information about moving the drive with suspension systems, wires, or hanging
metal brackets.

€ Using the Hanging Brackets to Move the Drive

The hanging brackets attached to the drive are used to temporarily lift the drive during, for example, installation
of the drive to a control panel or wall surface, or replacement of the drive. Do not leave the drive in a state of
vertical or horizontal suspension, or transport the drive over a long distance in such a state. Before installing the
drive, be sure to read the following precautions.

WARNING! Crush Hazard. Use screws to securely affix the drive front cover, terminal blocks, and other drive components prior
to vertical suspension. Failure to comply may result in serious injury or death from falling equipment.

WARNING! Crush Hazard. Do not subject the drive to vibration or impact greater than 1.96 m/s2 (0.2 G) while it is suspended by
the cables. Failure to comply may result in serious injury or death from falling equipment.

WARNING! Crush Hazard. Do not attempt to flip the drive over or leave the drive unattended while it is suspended by the wires.
Failure to comply may result in serious injury or death from falling equipment.

€ Instructions on Drive Suspension

Follow the instructions below to suspend the drive using wires.

Model Suspension Methods
2110 to 2211, 4075 to 4168 Vertically Suspending
2257 to 2415, 4208 to 4675 Horizontally Suspending

B Vertically Suspending

To vertically suspend the drive using the hanging brackets, be sure to lift the drive in accordance with the
following procedure.

1. Run wire through the 2 rings of the hanging brackets.

kit B

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

Figure 2.5 Vertically Suspending

2. Gradually wind up the wire using a crane. Visually confirm the wire is taut and lift the drive to the desired
location.
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2.4 Moving the Drive

3. When preparation for installing the drive in a control panel has been completed, lower the drive.

Note:
When lowering the drive, pause just before reaching the floor, and then slowly lower it the rest of the way.

B Horizontally Suspending

Lay the drive horizontally and raise it using the hanging brackets (4 locations) when hoisting the drive up with a
crane suspending it from a wire.

NOTICE: Use a jig or pad to protect the drive from being damaged. When attaching a horizontal wire to the drive, the wire may
scratch and damage the drive if it comes into contact with the drive.

\‘i l‘!

A - Hanging bracket (4)
Figure 2.6 Horizontally Suspending
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2.5 Drive Watt Loss

2.5 Drive Watt Loss

Table 2.1 Drive Watt Loss (200 V Class: Heavy Duty)

Model Rat&tjjr%t:‘ttput Carrier Frequency | Interior Unit Loss | Cooling Fin Loss Total Loss
A kHz w w w
2004 32 8 23 9 32
2006 5 8 26 16 42
2010 8 8 34 30 64
2012 11 8 42 45 87
2018 14 8 51 79 130
2021 17.5 8 56 103 159
2030 25 8 66 170 236
2042 33 8 73 201 274
2056 47 8 90 299 389
2070 60 8 108 413 521
2082 75 8 128 516 644
2110 88 8 138 642 780
2138 115 8 192 862 1054
2169 145 5 227 960 1187
2211 180 5 256 1106 1362
2257 215 5 329 1349 1678
2313 283 5 392 1726 2118
2360 346 5 504 2017 2521
2415 415 5 602 2405 3007

Table 2.2 Drive Watt Loss (200 V Class: Normal Duty)
Rated Output

Model ST Carrier Frequency | Interior Unit Loss | Cooling Fin Loss Total Loss
A kHz w w w
2004 3.5 2 23 10 33
2006 6 2 27 17 44
2010 9.6 2 37 32 69
2012 12.2 2 44 44 88
2018 17.5 2 52 83 135
2021 21 2 61 119 180
2030 30 2 72 205 277
2042 42 2 83 255 338
2056 56 2 96 341 437
2070 70 2 114 442 556
2082 82 2 128 503 631
2110 110 2 153 752 905
2138 138 2 201 956 1157
2169 169 2 250 1121 1371
2211 211 2 283 1286 1569
2257 257 2 377 1695 2072
2313 313 2 416 1914 2330
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2.5 Drive Watt Loss

Rated Output

Carrier Frequency

Interior Unit Loss

Cooling Fin Loss

Total Loss

Model curXent kHz w w w
2360 360 2 526 2130 2656
2415 - - - - -

Table 2.3 Drive Watt Loss (400 V Class: Heavy Duty)
Model Ratggr?el:lttput Carrier Frequency | Interior Unit Loss | Cooling Fin Loss Total Loss

A kHz w w w
4002 1.8 8 25 14 39
4004 34 8 31 26 57
4005 4.8 8 36 37 73
4007 5.5 8 36 57 93
4009 7.2 8 37 64 101
4012 9.2 8 41 86 127
4018 14.8 8 59 140 199
4023 18 8 68 181 249
4031 24 8 80 260 340
4038 31 8 92 317 409
4044 39 8 111 452 563
4060 45 8 120 542 662
4075 60 8 164 730 894
4089 75 8 172 745 917
4103 91 8 207 971 1178
4140 112 5 230 986 1216
4168 150 5 310 1491 1801
4208 180 5 351 1520 1871
4250 216 5 382 1662 2044
4296 260 5 443 2097 2540
4371 304 5 422 1624 2046
4389 371 5 425 1696 2121
4453 414 2 754 1996 2750
4568 453 2 744 1887 2631
4675 605 2 910 2735 3645

Table 2.4 Drive Watt Loss (400 V Class: Normal Duty)
Model Rat(t:agrgl:‘ttput Carrier Frequency | Interior Unit Loss | Cooling Fin Loss Total Loss

A kHz w w w
4002 2.1 2 24 10 34
4004 4.1 2 29 20 49
4005 5.4 2 34 27 61
4007 7.1 2 35 52 87
4009 8.9 2 37 59 96
4012 11.9 2 41 86 127
4018 17.5 2 58 139 197
4023 23.4 2 72 200 272
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2.5 Drive Watt Loss

Model Ratggr%t:‘ttput Carrier Frequency | Interior Unit Loss | Cooling Fin Loss Total Loss
A kHz w w w
4031 31 2 80 274 354
4038 38 2 90 307 397
4044 44 2 100 390 490
4060 59.6 2 120 584 704
4075 74.9 2 153 729 882
4089 89.2 2 168 757 925
4103 103 2 190 927 1117
4140 140 2 263 1243 1506
4168 168 2 314 1571 1885
4208 208 2 367 1675 2042
4250 250 2 401 1810 2211
4296 296 2 457 2252 2709
4371 371 2 492 2027 2519
4389 414 2 543 2387 2930
4453 453 2 790 2204 2994
4568 568 2 871 2615 3486
4675 675 2 940 2878 3818
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2.6 Remove and Reattach the Keypad

2.6 Remove and Reattach the Keypad

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

€ Remove the Keypad

1. While pressing on the hook located on the top of the keypad, pull the keypad forward to remove it from the
drive.

Figure 2.7 Remove the Keypad
2. Pullout the keypad connector and place it in the holder.

Note:
Insert the keypad connector in the direction of the tab.

C - Keypad connector

8
Figure 2.8 Move the Keypad Connector to the Holder ou_;
85
€ Reattach the Keypad 55
°© 8
Reconnect the keypad connector. Next, press gently on the top of the keypad until the hook clicks into place. =2

Figure 2.9 Reattach the Keypad

YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual 43



2.7 Install the Keypad to the Control Panel or Other Devices

2.7 Install the Keypad to the Control Panel or Other Devices

€ Operate the Keypad Apart from the Drive

The keypad mounted on the drive can be removed and connected to the drive using a remote control extension
cable up to 3 m long to facilitate operation when the drive is installed in a location where it cannot be easily
accessed. Even when the drive has been installed inside the control panel, it can be operated without the need for
opening/closing the door to the control panel. To order optional accessories, contact Yaskawa or your nearest sales
representative.

€ Connect the Keypad from a Remote Location

The following method can be used to install the keypad in locations such as the door of the control panel
containing the drive.

Table 2.5 Keypad Installation Method

Installation Method Description Required Tools and Installation

Support Sets

Simplified installation is possible, and
installation support sets sold separately are
not required.

Outside of control panel Phillips screwdriver #2 (M3)

* Phillips screwdriver #2 (M3, M4)

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

* Phillips screwdriver #2 (M3)

* Wrench (M4)

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

Keypad does not extend beyond the front of

Inside of control panel the control panel.

Note:

Installation support sets are sold separately. Use installation support set B if there are weld studs inside the control panel. Contact
Yaskawa or your nearest sales representative for more information of orders.

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.

B External Dimensions of Keypad

== o= am

w D2

R

Figure 2.10 Exterior and Mounting Dimensions

Table 2.6 Exterior Dimensions (mm)

w

H

D1

D2

R *1

w1

w2

H1

65

106

16

8.2

1.6

53.8

44

15

78

M3

*1  Minimum bending radius
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2.7 Install the Keypad to the Control Panel or Other Devices

B Mount to Exterior of Control Panel

1. Cutan opening in the control panel for the keypad.
Refer to the following figure for the panel cut-out dimensions.
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Figure 2.11 Panel Cut-Out Dimensions for Mounting to Exterior of Control Panel
Table 2.7 Panel Cut-out Dimensions mm (in.)
w H w1 HA1 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 place the keypad connector in the holder on the front cover.

Note:
Insert the keypad connector in the direction of the hooks.

A - Keypad C - Holder
B - Keypad connector
Figure 2.12 Remove the Keypad
3. Position the keypad to the outside of the control panel, and mount it from the inside using the screws.

Use M3 screws (6 mm depth cross recessed pan head screws) and tighten them to a tightening torque of
0.491t0 0.73 N'm (4.34 t0 6.46 Ib.-in.).
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2.7 Install the Keypad to the Control Panel or Other Devices

A - Keypad C - Control panel
B - M3 screws

Figure 2.13 Mount to Exterior of Control Panel
4. Connect the keypad with the drive using the remote control extension cable.

ﬁ
=)
E— 1119 J

o
D T
[crance]
E @
c
A - Remote control extension D - Keypad
B - Communications connector E - Cable connector

C - Drive

Figure 2.14 Connect the Drive and Keypad with the Remote Control Extension Cable

B [nstall inside Control Panel
An internal flush-mount requires installation support set that must be purchased separately. Contact Yaskawa or
your nearest sales representative to order mounting brackets and mounting hardware.

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

* Use a gasket between the control panel and the keypad in environments with a significant amount of dust or other airborne debris.

1. Cutan opening in the control panel for the keypad.
Refer to the following figure for panel cut-out dimensions.
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2.7 Install the Keypad to the Control Panel or Other Devices

Figure 2.15 Panel Cut-Out Dimensions for Mounting to Interior of Control Panel
Table 2.8 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 place the keypad connector in the holder on the front cover.

Note:
Insert the keypad connector in the direction of the hooks.

A - Keypad _
B - Keypad connector g
Figure 2.16 Remove the Keypad u;?j
3. Mount the keypad to the mounting bracket. °_§ c
Use the screws supplied with the mounting bracket, and tighten them to a tightening torque of 0.49 to0 0.73 %%
N'm (4.34 t0 6.46 Ib.-in.). gg
sc

A - Keypad C - M3 screws
B - Mounting bracket A
Figure 2.17 Mount Keypad to Mounting Bracket

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.).
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2.7 Install the Keypad to the Control Panel or Other Devices

A - M4 screws B - Control panel

Figure 2.18 Mount Mounting Bracket to the Interior of the Control Panel
5. Connect the keypad with the drive using the remote control extension cable.

A - Remote control extension D - Keypad
B - Communications connector E - Cable connector
C - Drive

Figure 2.19 Connect the Drive and Keypad with the Remote Control Extension Cable
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2.8 Remove/Reattach the Cover

2.8 Remove/Reattach the Cover

This section describes removing and reattaching the front cover and terminal cover to facilitate wiring and
inspection.

The procedure for removing and reattaching the covers differs depending on the drive model. Refer to Table 2.9
for details.

Table 2.9 Procedure for Removing/Reattaching the Cover

Model Procedure
2004 - 2211
4002 - 4168 Procedure A
2257 - 2415
4208 - 4675 Procedure B

€ Removing/Reattaching the Cover Using Procedure A

DANGER! 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. To prevent electric shock, always wait for at least the amount of time indicated on the warning labels. When all
indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the drive is safe. Failure to
obey will cause death or serious injury.

DANGER! Electrical Shock Hazard. Turn off the power. Wait until the CHARGE LED turns off and then remove the cover.
Failure to follow the instructions may result in injury or death.

B Remove the Front Cover

1. Remove the keypad and place the keypad connector in the holder on the front cover.

A - Keypad C - Holder
B - Keypad connector

Figure 2.20 Remove the Keypad
Note:
Insert the keypad connector in the direction of the hooks.

2. Loosen the front cover screw.

Figure 2.21 Loosen the Front Cover Screw
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2.8 Remove/Reattach the Cover

3. While pressing on the hook located on the side of the front cover, pull the front cover forward to remove it
from the drive.

Figure 2.22 Remove the Front Cover
B Reattach the Front Cover

Wire the drive and other peripheral devices before reattaching the front cover.
Note:
*Wire the grounding terminals, main circuit terminals, and control circuit terminals, in that order.
*Do not pinch wires or signal lines between front cover and the drive when replacing the cover.
+Tighten the screws to a tightening torque of 0.98 to 1.33 N'-m (8.67 to 11.77 Ib.-in.).

Figure 2.23 Reattach the Front Cover

€4 Removing/Reattaching the Cover Using Procedure B

DANGER! 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. To prevent electric shock, always wait for at least the amount of time indicated on the warning labels. When all

indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the drive is safe. Failure to
obey will cause death or serious injury.

DANGER! Electrical Shock Hazard. Confirm that the power to the drive is OFF and the CHARGE LED light is off before moving
the EMC switch screws. Failure to comply could cause death or serious injury.

B Remove the Front Cover

1. Remove the terminal cover and keypad and move the keypad connector to the holder on the drive.
A - Keypad C - Connector holder
B - Keypad connector
Figure 2.24 Remove the Keypad
Note:

Insert the keypad connector in the direction of the hooks.
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2.8 Remove/Reattach the Cover

2. Loosen the front cover screws.

Figure 2.25 Loosen the Front Cover Screw

3. Pinch in 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 - Unlock the hooks found on the
cover. sides of the front cover.

Figure 2.26 Pull Forward to Remove the Front Cover
4. Remove the front cover from the drive.

Figure 2.27 Remove the Front Cover

B Reattach the Front Cover

Wire the drive and other peripheral devices before reattaching the front cover.

Note:
Wire the grounding terminals, main circuit terminals, and control circuit terminals, in that order.

1. Slide the front cover so that the hooks at the top of the front cover connect to the drive.

A - Hooks
Figure 2.28 Reattach the Front Cover

YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual

51

Mechanical & Electrical

Installation



2.8 Remove/Reattach the Cover

2. Guide the front cover until it clicks back into place while pressing in on the hooks on the left and right sides
of the front cover.

Note:
Do not pinch wires or signal lines between front cover and the drive when replacing the cover.

Figure 2.29 Reattach the Front Cover

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

Note:

Do not completely remove the cover screws, just loosen them. If the lower mounting screws (x2) are removed completely, the
terminal cover may fall off causing an injury when the upper mounting screws are loosen. In particular, high-capacity drives
have terminal covers that are large and extremely heavy. Take due care so as not to drop the terminal cover when removing

orinstalling it.

Figure 2.30 Loosen the Terminal Cover Mounting Screws

2. Pull the terminal cover away from the drive.

Figure 2.31 Remove the Terminal Cover

B Reattach the Terminal Cover
Wire the drive and other peripheral devices before reattaching the front cover.

Note:
*Wire the grounding terminals, main circuit terminals, and control circuit terminals, in that order.

*Do not pinch wires or signal lines between front cover and the drive when replacing the cover.
* Tighten the screws to a tightening torque of 0.98 to 1.33 N-m (8.67 to 11.77 Ib.-in.).
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2.8 Remove/Reattach the Cover

Figure 2.32 Reattach the Terminal Cover
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2.9 Change the Drive Enclosure Type

2.9 Change the Drive Enclosure Type

The enclosure type of the drive is the open chassis type (IP20). The following explains how to change the
enclosure type to the enclosed wall-mounted type (UL Type 1). The procedure for installing UL Type 1 protective
covers is explained.

Install the protective covers before wiring the drive.
The procedure for installing the protective covers differs depending on the drive model. Refer to Table 2.10 for
details.

Table 2.10 Procedure for Installing UL Type 1 Protective Covers

Model Procedure
4002 10 4050
421(1)']7(5) Procedure B
40892 :j i103 Procedure C
42114613 :2 421?;&13 Procedure D
421;(5); z 421;2 Procedure E
42133(1) Procedure F

€ Attach the Protective Cover (Procedure A)

B Attach the Top Protective Cover

Align the hook on the rear of top protective cover with the hole at the top of the drive to attach the top protective
cover.

Note:
* Attach the top protective cover so the (A) mark on the upper surface of the top protective cover is positioned at the front side of the
drive.

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

~

B

/F>

[\
V) C
D
J

A - Mark C - Hooks

B - Rear side of top protective cover D - Front of drive

Figure 2.33 Attach the Top Protective Cover
Insert the tip of a straight-edge screwdriver into the small opening located on the front edge of the top protective

Figure 2.34 Remove the Top Protective Cover
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2.9 Change the Drive Enclosure Type

B Attach the Conduit Bracket

Remove the front cover.

1. Remove the screws that fasten the protective covers onto the drive.

JH

)
[
©

A - Screws for fastening protective cover

Figure 2.35 Remove Screws Fastening Protective Cover

2. Press conduit bracket 1 into place while aligning it with the screw holes on the drive. Use the screws to
mount it.

J
A - Conduit bracket 1 C - Insert in the screw holes of the
B - Wiring holes protective cover and fasten.

D - Insert in the screw holes of the
front cover and fasten.

Figure 2.36 Attach Conduit Bracket 1

3. Attach conduit bracket 2.
Tighten the screws to a tightening torq
U K

A - Conduit bracket 2

Figure 2.37 Attach Conduit Bracket 2
4. Attach the front cover.

Reverse the procedure described above to reinstall the conduit bracket.

€ Attach the Protective Cover (Procedure B)

B Attach the Top Protective Cover

Align the hook on the rear of top protective cover with the hole at the top of the drive to attach the top protective
cover.
Note:

» Attach the top protective cover so the (A) mark on the upper surface of the top protective cover is positioned at the front side of the
drive.

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

A - Mark C - Hooks
B - Rear side of top protective cover D - Front of drive
Figure 2.38 Attach the Top Protective Cover

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

Figure 2.39 Remove the Top Protective Cover

B Attach the Conduit Bracket

1. Attach conduit bracket 1 while aligning it with the screw holes on the drive. Use the screws to mount it at
sides and bottom.

Tighten the screws to the tightening torque shown below.

» Screw A: 1.96 to 2.53 N'm (17.35t0 22.39 Ib.-in.)
» Screw B: 0.98 to 1.33 N-m (8.67 to 11.77 Ib.-in.)

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

Figure 2.40 Attach Conduit Bracket 1
Refer to the following figure for the locations of the screw holes on the bottom of the driver.
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2.9 Change the Drive Enclosure Type

A - Front of drive B - Screw holes on bottom

Figure 2.41 Locations of Screw Holes on Bottom
2. Attach conduit bracket 2, and use the screws to mount it at the bottom.

A - Conduit bracket 2

Figure 2.42 Attach Conduit Bracket 2
Refer to the following figure for the locations of the screw holes on the bottom of conduit bracket 1.

A - Front of drive B - Screw holes on bottom

Figure 2.43 Locations of Screw Holes on Bottom of Conduit Bracket 1
3. Attach conduit bracket 3, and tighten the screws to secure it while lifting the bracket slightly.
Tighten the screws to a tightening torque of 0.98 to 1.33 N-m (8.67 to 11.77 Ib.-in.).

< =}
e

A - Conduit bracket 3
Figure 2.44 Attach Conduit Bracket 3
Reverse the procedure described above to reinstall the conduit bracket.
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2.9 Change the Drive Enclosure Type

€ Attach the Protective Cover (Procedure C)

B Attach the Top Protective Cover

Insert the hooks on the back of the top protective cover into the holes for hooks at the top of the drive. Slide the
cover forward a little and use the screws to mount it.

Tighten the screws to a tightening torque of 0.98 to 1.33 N'-m (8.67 to 11.77 lb.-in.).

A - Hooks C - Temporary placement holes
B - Rear side of top protective cover
Figure 2.45 Attach the Top Protective Cover
Reverse the procedure described above to reinstall the top protective cover.

B Attach the Conduit Bracket
1. Use the screws included with the unit to secure the stay bracket and the base, then install the conduit
bracket 1.

Note:
Tighten the screws to a tightening torque of 0.98 to 1.33Nm'm (8.67 to 11.77 Ib.-in.).

A - Stay bracket C - Screw
B - Base

Figure 2.46 Install Conduit Bracket 1

2. Attach the conduit bracket 1 while aligning the bracket with the screw holes on the drive. Use the screws
to mount the cover.
Tighten the screws to a tightening torque of 3.92 to 4.90 N'-m (34.70 to 43.37 Ib.-in.).
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2.9 Change the Drive Enclosure Type

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

Figure 2.47 Attach Conduit Bracket 1
Refer to the following figure for the locations of the screw holes on the bottom of the drive.

fﬁ’ﬁ

T U (o (oD D (T D

A - Front of drive B - Screw holes on bottom

Figure 2.48 Locations of Screw Holes on Bottom
3. Attach conduit bracket 2, and use the screws to mount it at the bottom.
Tighten the screws to a tightening torque of 0.98 to 1.33 N-m (8.67 to 11.77 Ib.-in.).

Bk
J

T

|
H\

A - Conduit bracket 2

Figure 2.49 Attach Conduit Bracket 2
Refer to the following figure for the locations of the screw holes on the bottom of conduit bracket 1.
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2.9 Change the Drive Enclosure Type

1 »
B

A - Front of drive B - Screw holes on bottom

Figure 2.50 Locations of Screw Holes on Bottom of Conduit Bracket 1
4. Attach conduit bracket 3, and tighten the screws to secure it while lifting the bracket slightly.
Tighten the screws to a tightening torque of 0.98 to 1.33 N-m (

¢

A - Conduit bracket 3
Figure 2.51 Attach Conduit Bracket 3
Reverse the procedure described above to reinstall the conduit bracket.

€ Attach the Protective Cover (Procedure D)

B Attach the Top Protective Cover

Insert the hooks on the back of the top protective cover into the holes for hooks at the top of the drive. Slide the
cover forward a little and use the screws to mount it.

Tighten the screws to a tightening torque of 0.98 to 1.33 N'm (8.67 to 11.77 lb.-in.).

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

Figure 2.52 Attach the Top Protective Cover
Reverse the procedure described above to reinstall the top protective cover.

B Attach the Conduit Bracket

1. Use the screws included with the unit to secure the stay bracket and the base, then install the conduit
bracket 1.

Note:
Tighten the screws to a tightening torque of 0.98 to 1.33Nm-m (8.67 to 11.77 Ib.-in.).
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2.9 Change the Drive Enclosure Type

A - Stay bracket C - Screw
B - Base

Figure 2.53 Install Conduit Bracket 1

2. Attach the conduit bracket 1 while aligning the bracket with the screw holes on the drive. Use the screws

to mount the cover.

Tighten the screws to the tightening torque shown below.
* Screw A: 3.92104.90 N'm (34.70 t0 43.37 Ib.-in.)

* Screw B: 8.831t0 10.79 N-m (78.15 to 95.49 Ib.-in.)

8

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

Figure 2.54 Attach Conduit Bracket 1

Refer to the following figure for the locations of the screw holes on the bottom of the drive.
A

t

A - Front of drive B - Screw holes on bottom

Figure 2.55 Locations of Screw Holes on Bottom
3. Attach conduit bracket 2, and use the screws to mount it at the bottom.
Tighten the screws to a tightening torque of 0.98 to 1.33 N-m (8.67 to 11.77 Ib.-in.).
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2.9 Change the Drive Enclosure Type

A - Conduit bracket 2

Figure 2.56 Attach Conduit Bracket 2
Refer to the following figure for the locations of the screw holes on the bottom of conduit bracket 1.

A
1 ARl \@
= —\E
B B
| S—— ]| S— —

A - Front of drive B - Screw holes on bottom

Figure 2.57 Locations of Screw Holes on Bottom of Conduit Bracket 1
4. Attach conduit bracket 3, and tighten the screws to secure it while lifting the bracket slightly.
Tighten the screws to

A - Conduit bracket 3
Figure 2.58 Attach Conduit Bracket 3
Reverse the procedure described above to reinstall the conduit bracket.

€ Attach the Protective Cover (Procedure E)
B Attach the Top Protective Cover

Attach the top protective cover while aligning the cover with the screw holes on the drive. Use the screws to
mount the cover.

Tighten the screws to a tightening torque of 0.98 to 1.33 N'm (8.67 to 11.77 lb.-in.).
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2.9 Change the Drive Enclosure Type

Figure 2.59 Attach the Top Protective Cover
Reverse the procedure described above to reinstall the top protective cover.

B Attach the Conduit Bracket
1. Use the screws included with the unit to secure the stay bracket and the base, then install the conduit
bracket 1.

Note:
Tighten the screws to a tightening torque of 0.98 to 1.33Nm-m (8.67 to 11.77 Ib.-in.).

8
A - Stay bracket C - Screw w
]
B - Base T c
RS
Figure 2.60 Install Conduit Bracket 1 58
O =
2. Attach conduit bracket 1 while aligning it with the screw holes on the drive. Use the screws to mount it at 2L

sides and bottom.

» The number of screws differs depending on the model.
» Tighten the screws to the tightening torque shown below.

— Screw A: 0.98 to 1.33 N'm (8.67 to 11.77 Ib.-in.)
— Screw B: 1.96 t0 2.53 N'm (17.35 t0 22.39 Ib.in.)
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2.9 Change the Drive Enclosure Type
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A - Screw holes on sides C - Screws A
B - Conduit bracket 1 D - Screws B

Figure 2.61 Attach Conduit Bracket 1
Refer to the following figure for the locations of the screw holes on the bottom of the drive.

A - Front of drive B - Screw holes on bottom

Figure 2.62 Locations of Screw Holes on Bottom
3. Attach conduit bracket 2, and tighten the screws to secure it while lifting the bracket slightly.
Tighten the screws to a tightening torque of 0.98 to 1.33 N'm (8.67 to 11.77 Ib.-in.).
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A - Conduit bracket 2
Figure 2.63 Attach Conduit Bracket 2
Reverse the procedure described above to reinstall the conduit bracket.

€ Attach the Protective Cover (Procedure F)
B Attach the Top Protective Cover

Attach the top protective cover while aligning the cover with the screw holes on the drive. Use the screws to
attach the cover.

Tighten the screws to a tightening torque of 0.98 to 1.33 N'm (8.67 to 11.77 lb.-in.).
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2.9 Change the Drive Enclosure Type

Figure 2.64 Attach the Top Protective Cover
Reverse the procedure described above to reinstall the top protective cover.

B Attach the Conduit Bracket

1. Use the included screws to secure the bracket to the base and then assemble the conduit bracket 1.

Note:
Tighten the screws to a tightening torque of 0.98 to 1.33 N-m (8.67 to 11.77 Ib.-in.).

¢
g
A - Bracket C - Screws w
B - Base °—§

85

Figure 2.65 Assemble the Conduit Bracket 1 §§

©

2. Attach the conduit bracket 1 while aligning it with the screw holes on the drive. Use the screws to mount it ég

at the sides and bottom.

» The number of screws differs depending on the model.
» Tighten the screws to the tightening torque specified as follows.

— Screws A: 0.98 to 1.33 N'-m (8.67 to 11.77 Ib.-in.)
— Screws B: 1.96 to 2.53 N'm (17.35 10 22.39 Ib.-in.)
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2.9 Change the Drive Enclosure Type

R
R
-

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

Figure 2.66 Attach the Conduit Bracket 1
Refer to the following figure for the locations of the screw holes on the bottom of the driver.
A

t

A - Front of drive B - Screw holes on bottom

Figure 2.67 Locations of Screw Holes on Bottom
3. Attach the conduit bracket 2, and tighten the screws to secure it while lifting the bracket slightly.
Tighten the screws to a tightening torque of 0.98 to 1.33 N'm (8.67 to 11.77 Ib.-in.).

N
6006
N

ﬁF-ill”#?\v i
R

I
i
i B |||ﬂ| Iwmﬂ“ il
iy’
(O

—)
N
.
A -4

A - Conduit bracket 2
Figure 2.68 Attach the Conduit Bracket 2

Reverse the procedure described above to reinstall the conduit bracket.
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2.10 |Installation Procedure

The drive installation methods include standard installation and panel-through mounting.

& Standard Installation

Refer to Drive Exterior and Mounting Dimensions on page 465 for more information on external dimensions and
installation procedures.

€ Panel-through Mounting

Refer to Table 2.11 and Table 2.12 for the panel cut out dimensions for installations in which the heatsink is
external to the drive. The drive models smaller than 2082 and 4060 require an attachment for panel-through
mounting.

Note:

* The mounting exterior dimensions and installation dimensions for a standard installation can differ from those of a panel-through
mounting.

» The shaded parts of the panel cut out dimensions are the gasket dimensions. Check the above mentioned dimensions for gasket width.
Make sure that the gasket is not smaller than the specified size.
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Figure 2.69 Panel Cut Out Dimensions
Table 2.11 Panel Cut Out Dimensions (200 V Class)
Mod Dimensions mm (in.)
e | w | H | Dl | D2| Wl |W2|W3 | W4 | H | H | H3 | H4 | H5 | A | B | di
2004 | 140 | 20 1uss | oas o2 [ne2 | 1O G 3 g 282 0 2 O g | O s | o3y |
I | (5.51) (“)'57 (5.43) | (1.50) | (4.02) | (4.02) (0?30 (0')”8 (“)'10 (0'?06 (0-536 (1.02) (0?36 (5.28) | (9.17)
2006 | 140 | 201 uss |38 o2 [we2 | 1O G 3 G282 4 2 0 g | O s | oss |
| (5.51) (”)'57 (5.43) | (1.50) | (4.02) | (4.02) (0-5’30 (0-;18 (“)'10 (0-?06 (0?36 (1.02) (O-§36 (5.28) | (9.17)
2010 | 140 | 21 L uss |38 | ae2 | a0z | 1O G 3 4 2820 2 4 O 4 iae |0 | isa | osy |
| (5.51) (”)'57 (5.43) | (1.50) | (4.02) | (4.02) (0?30 (0')“8 (“)'10 (0'?06 (°'§36 (1.02) (0?36 (5.28) | (9.17)
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Dimensions mm (in.)

Mod
e ''w | H | D1 | D2 | Wl |w2|W3|Ws|Hl | H2 | H3 | He | H5 | A | B | d1
012 | 140 | 2% L uss | 38 | ro2 |02 | 16| 3 282123 0 6 4 50 1 6 yas | 933 s
1| (5.51) (“)-57 (5.43) | (1.50) | (4.02) | (4.02) (‘)?30 (0-;18 (“)-‘0 (0-?06 (0?36 (1.02) (0?36 (5.28) | (9.17)
so1s | 140 | 224 L ss | 73 [ ro2 |02 | 16| 3 1282123 0 6 H0 1 6 yas | 933 s
| (5.51) (“)'57 (5.43) | 2.87) | (4.02) | (4.02) (0'?30 (0')“8 (“)'10 (0'?06 (0?36 (1.02) (0?36 (5.28) | 9.17)
oot | 140 | 224 [ uss | 73 | 02 |02 | 16 |3 p 2820 230 6 50 1 6 1y | o33 s
T | (5.51) (“)*57 (5.43) | 2.87) | (4.02) | 4.02) (O‘?O (O~)“8 (11).10 (°~‘)’°6 (O~§36 (1.02) (0?36 (5.28) | (9.17)
2030 | 140 | 2% 1 uss |73 | ae2 | a0z | 1O G 3 ) 282 20 O diag | O | usa | o3y |
| (5.51) (“)57 (5.43) | 2.87) | (4.02) | 4.02) (0?30 (0~)”8 (“)'10 (0'?06 (°'§36 (1.02) (0~§36 (5.28) | (9.17)
2042 | 10 | 2 1uss |73 e w2 | 1O G 3 G282 0 2 O g | O s | o3y |
| (5.51) (”)-57 (5.43) | (2.87) | (4.02) | (4.02) (‘)?30 (O-)”g (“)-‘0 (0-?06 (0?36 (1.02) (0?36 (5.28) | (9.17)
vose | 180 | 320 | 134 | s | 140 | 140 | 17 | 3 [318 | 235 | s | 2a5| 6 | 5| 270
) . 0.669 | (0.118 | (12.52 | (0.925 | (0.197 | (0.965 | (0.236 10.63| M5
11 (7.09) (12)95 (5.28) | 2.68) | (5.51) | (5.51) | € ; ( ) ( ) ( ) ( ) ( ) ( 701 689 ( )
soo | 220 | 38 | w0 | 87 |12 | en | M| 3 3T f 27 |7 a5 |6 |y, | 319
) . 0.433|(0.118 | (14.61 | (1.063 | (0.276 | (0.984 | (0.236 12.56| M6
I | (8.66) (15)12 5.51) | 3.43) | (7.56) | (7.56) | € ) ( ) ( ; ( ) ( )7 ( ? ( P01 343) ( ;
sosa | 220 | 38 | 140 | 87 | 1o |ien | M| 3 [ 3T f 27 |7 a5 |6 |, | 319
) . 433 ] (0.118 | (1461 | (1. 276 [ (0.984 | (0.2 12.56| M6
I | (8.66) (15)12 (5.51y | 3.43) | (7.56) | (7.56) (0)33 (0) 8 ( )6 ( ‘))63 (0)76 (0?8 (0)36 8.43) | ¢ )56
o | 20 400 | 166 | 114 | 105 | 204 | 145 | 8 | 385 | 195 | 75 | 195 | 75 |, | 349 .
045 | 1575 | (650 | (4.49) | (68) | (8.03) [©-571 | 0315] (15.16 | (0.768 | (0.295 | 0.768 | (0295 | (5 gy | (13.62
) ) ) ) ) ) ) ) )
138 235 | 450 1 g6 | 114 | 170 | 210 | 345 | 8 | 4361 20 1 8 1 20 1 6 ] 539 | 399 6
(10.04| (1772 6.5 | @.49) | (6.69) | 8.27) | (1.36) | ©315 | (1717 |0.787 | 0315 | 0787 | (0.236 | (g 41, | (1559
) ) ) ) ) ) ) ) )
- 264 | 543 | oo | a0 | 100 | 220 | 20 | 8 | 527 | 195 | 85 | 205 | 75 | 5.0 | 490 .
(1039 | @138] 53| 587 | (7.48) | 8.66) | (1.14) | ©315 (2075 | (0.768 | 0335 | 0.807{ (0.295 | g ¢ [(19:17
) ) ) ) ) ) ) ) )
. 264 | 543 | 106 | 149 | 190 | 20 | 20 | 8 | 527 | 195 | 85 | 205 | 7.5 | L0 | 490 -
(1039 | @138] (731 | 587 | (7.48) | 8.66) | (1.14) | @315 [ (2075 | (0.768 | 0335 | (0.807 | (0.295 | (g ¢ | (19.17
) ) ) ) ) ) ) ) )
312 | 700 | 260 | 160 | apg | 263 | 30 | 8 | 675 | 33 | 12 | 5, | 13 | 29 | 610
2257 | (12.28 | (27.56 | (10.24 (10.35 (0315 | (26.56 | (1.299 | (0.472 (0.512| (11.65 | (24.02| M10
(6.30) | (8.58) (1.54) (1.26)
) ) ) ) ) ) ) ) ) ) )
312 [ 700 | 260 | 160 | agg | 263 | 39 | 8 | 675 | 33 | 12 | 5, | 13 | 296 | 610
2313 | (1228 | (27.56 | (10.24 (10.35 (0315 | (26.56 | (1.299 | (0.472 (0512 | (11.65 | (24.02 | M10
(6.30) | (8.58) (1.54) (1.26)
) ) ) ) ) ) ) ) ) ) )
440 | 800 | 254 | 5o | 370 | 310 | o | 12 | 773 | 315 | 14 | 55| 13 | 416 | 710
2360 | (17.32 | (31.50 | (10.00 (14.57 | (1220 (0.472 | (30.43 | (1.240 | (0.551 0512 | (1638 | (27.95 | M12
(8.58) (0.91) (1.24)
) ) ) ) ) ) ) ) ) ) ) )
440 | 800 | 254 | 5o | 370 | 310 | Lo | 12 | 773 | 315 | 14 | 55| 13 | 416 | 710
2415 1(17.32(31.50 | (10.00 (14.57 | (12.20 (0.472 | (30.43 | (1.240 | (0.551 (0.512 | (16.38 | (27.95 | M12
(8.58) (0.91) (1.24)
) ) ) ) ) ) ) ) ) ) ) )
*1  The attachment for panel-through mounting is required.
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Table 2.12 Panel Cut Out Dimensions (400 V Class)

Mod Dimensions mm (in.)
e | w | H |D1|D2|W1|w2|w3|ws| w5 We|Hl |H2|H3 | H4 |H5 | A | B | d1
4002 | 140 (??45 138 | 38 | 102 | 102 (0123 (0311 (??21 (02‘3)0 (0623 26 (0623 134 | 233 | o
*] . . . - - . . . .
50| U7 [543 | 150 |@02)| o) G2 O o 1% 1 G a0 G {28 |©0am)
4004 | 140 (21?45 138 | 38 | 102 | 102 (0123 (0311 (21?21 (023;0 (0623 26 (0623 134 | 233 |
%] . . . - - . . . .
50| U7 [543 | 150 |@02)| @0y G | O o 1% % a0 G 28|07
4005 | 140 5?45 138 | 38 | 102 | 102 (0123 (03“ (21?21 (0230 (0623 26 (0623 134 | 233 | o
%] . . . - - . . . .
50| U5 |43 (150 |@o2)| 02y G | G o |G (o] G s 28 | @17)
4007 | 140 (ﬁ45 138 | 73 | 102 | 102 (0123 (0311 (ﬁzl (0230 (0623 26 (0623 134 | 233 | o
*] . . . - - . . . .
550|043 | @8 |@on)| @0y G | G o |G (o] G s 28 | @)
4009 | 140 (??45 138 | 73 | 102 | 102 (0123 (0311 (??21 (0230 (0623 26 (0623 134 233 |
*] . . . - - . . . .
50| U7 [543 | @87 |@o2)| @y G2 | O o 1901 G a0 G 28 |©0am)
4012 | 140 (21?45 138 | 73 | 102 | 102 (0123 (0311 (21?21 (0230 (0623 26 (0623 134 | 233 |
*] . . . - - . . . .
50| U7 |43 |87 |@o2)| @on)| G | O o |0 (o] G s 28| @.17)
4018 | 140 5?45 138 | 73 | 102 | 102 (0123 (0311 (??21 (0230 (0623 26 (0623 134 | 233 | o
*] . . . - - . . . .
50| 05 43| @8n|@on)| @0 G | G o |G (o] G5 s 28 | @)
4023 | 140 (ﬁ“s 138 | 73 | 102 | 102 (0123 (0311 (ﬁzl (0230 (0623 26 (0623 134 | 233 | o
*] . . . - - . . . .
50| U5 43| @8n|@on)| @0 G | G o |G (o] G s 28 | @)
4031 | 180 (EZ 134 ) 68 | 140 | 140 (o1 26 (0311 (285 (2()3552 (0519 (204;6 (0623 174 (i(7)06 M5
*] . . . - - . . . . . .
.09 157 |28 | 2.68) | 5.51) 5.5 | G| O 5712191900 G e8| O,
4038 | 180 (31399 134 | 68 | 140 1 140 (01 26 (0311 (?;85 (203;2 (0519 (204;6 (0623 174 (?(7)06 M5
] . . . - - . . . . . .
.09 137 |5:28)| @69 |5.51) | 551 | G0 | G LG %0 G o890
4044 | 220 (?241 140 | 87 | 192 | 192 (01 113 (0311 (ﬁlﬁ (12 (7)6 (0727 (0238 (0623 214 (?;95 M6
*] . . . - - . . . . . .
s66)| 5 [s5n|643)| .56 756 GF | G A R S R Rl (OO RS
4060 | 220 5241 140 | 106 ) 192 | 192 (01 i3 (0311 (?;47116 (12 Z)6 (0727 (02;8 (0623 214 (1;95 M6
*] . . . - - . . . . . .
s66)| 5 [ssp|@in|ase|ase| G | A R Sl R RSl (D RS
aors | 240 | oy | 166 | 114 | 105 | 204 | 0 R 151 076] 029|076 | 029 | 2 [ 136 | s
049 157|650 | @49 | 7.68) | 8.03)| 7 | o %1% 101 % (e | )
4089 (if)so (1307 166 | 114§ 170 | 210 | 34.5 (0831 (41‘?61 (02(;8 (0831 (02(7)8 (0623 239 (31§95 M6
o0 [ 654 @49)| 669|321 |1.36)| e R R S ORI Rss
4103 (?350 (T§07 166 | 14 | 170 1 210 | 34.5 (0831 (13;61 (02(;8 (0831 (02(;8 (0623 239 (?295 M6
o |7 |54 449)| 669|821 |(1.36)| DO O O  oan| U
4140 (??)43 (;‘;33 186 | 149 | 190 | 220 | 29 (0831 (;2)77 (109.756 ((?.353 (zooéso (5'259 21 (1201 M8
o |Gy 732 s8m| 48 | 860 [ (114)| ST 1% 1% %0 % oo | )
4168 (?(6)43 (24183 186 | 199 1 190 | 220 | 29 (0831 (3?)77 (109.756 ((?.353 (2<)Oéso ((?259 248 (411201 M3
o |G |732)|s8m| 48) | B66) (114 | %1% %01 % (o0 | 9
312 [ 700 | 260 | 1o | 21g | 263 | 30 | 8 675 | 33 | 12 | 5, | 13 | 29 | 610
4208 | (122 275 (102 | ¢ 30/l g 55 103 | 15| @31 = | - [@65](129] 047 | 56| @51 | (116 | 240 | M10
8) 6) 4) ’ : 5) ’ 5) 6) 9) 2) ’ 2) 5) 2)
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Mod Dimensions mm (in.)

el w H D1 | D2 | W1 | W2 | W3 | W4 W5 | W6 | H1 | H2 | H3 | H4 | H5 | A B d1
312 | 700 | 260 160 | 218 263 39 8 675 33 12 32 13 296 | 610

4250 | (12.2| (27.5 | (10.2 (6.30)|(8.58) (10.3 (1.54) (0.31 - - (26.5|(1.29 | (0.47 (1.26) (0.51 | (11.6 | (24.0 | M10
[ 6 | 4 | ‘ 5 | 5) 6 19 |2 | 2) |5 12
312 | 700 | 260 160 | 218 263 39 8 675 33 12 32 13 296 | 610

4296 | (12.2 | (27.5 | (10.2 630)(8.58)| 193 [(154)| ©31] - | 26511291 (047 | (56 (051 | (116 | (24.0 M10
[ 6 | 4 | ' 5) ' 5) 6 19 |2 | ) |5 12
440 | 800 | 254 218 370 | 310 23 12 773 | 315 | 14 315 13 | 416 | 710

4371 | (17.3 | (31.5 | (10.0 (8.58) (145 | (12.2 (0.91) 047 - - | (304 (1.24 | (0.55 (1 2'4) 0.51 | (16.3 | (27.9 | M12
) | 9|09 ' 10 ' 2) 3 10 DS 2) | 8 |9
440 | 800 | 254 218 370 | 310 23 12 773 | 315 | 14 315 13 | 416 | 710

4389 | (17.3 | (31.5 | (10.0 58| (145] (122 91 047 | - |04 (124 (055 | 2'4) (0.51 (163 | (27.9 | M12
2) 1o | 0o ' |10 ' 2) 310 DI 2) | 8 |95

N e e e e ) R e A o o
8 | 2 | a4y (66 TN O T (7.05)|3.86)| o | ) ho a3 Yy

| o e 2 o [ s Tt ] | 12 ] | [1it0] 58 ] 15 ] sy [0s e oo
8 | 2 | a4y (60 TN T (7.05)|3.86)| oy | ) ho 395N Yy

s i[5 20 o [0 | 1 | 12 ] [ [at0] st ] 12 | s e
8y | 2y | a4y |B60) Ty U7 Ty (7.09)](8:36)| Tor | Vg D39 57N | Yy

*1  The attachment for panel-through mounting is required.
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2.11 Electrical Installation

DANGER! 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, remove the covers before measuring for dangerous voltages to make sure that the
drive is safe. Failure to obey will cause death or serious injury.

DANGER! Electrical Shock Hazard. 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.

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

WARNING! Electrical Shock Hazard. Use the drive terminals only for their intended function. Refer to the drive Technical
Manual for more information about I/O terminals. Incorrect wiring, incorrect grounding, and unsatisfactory repair of the
protective cover could cause death or serious injury and damage to the drive.

4 Standard Connection Diagram

Wire the drive as specified by Figure 2.70. Users can run the motor only with the main circuit wiring when
operating the drive using the keypad.

WARNING! Sudden Movement Hazard. Set the multi-function input terminal parameters before closing 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 = 0 [Run Command at Power Up = Disregard Existing RUN Command]
» Wire the drive for 3-Wire sequence.
The motor can rotate in reverse when energizing the drive if these three conditions are true:
» The drive is wired for 3-Wire sequence.
» The drive is set for a 2-Wire sequence (default).
* b1-17 = 1 [Accept Existing RUN Command]
Failure to obey can cause death or serious injury from moving equipment.

WARNING! Sudden Movement Hazard. Execute the Application Preset function after checking I/0 signal and the external
sequence for the drive. Executing the Application Preset function (A1-06 # 0) changes the I/O terminal function for the drive and
may trigger unexpected operation in equipment. Failure to obey can cause death or serious injury.

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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Power supply output

MFDO:

* DC reactor (option) *2 FU
! U -yt X*3 Braking resistor r FV (‘
2MCCB 0L _~---_ (option) st ‘
SN | 1Short bar [ S el FW ¢
51 A ! L 456 t1 ——<""Cooling
RCMRCD eV |t Fuse & o Co
X~ L — — R/L1 +2 +1 - B1 B2
S ,‘(-m | — s/L2 ~ I/r\——————7\\ U
- — * T T T
B e 1 =& s ° o R %
power supply Drive W/T3 — 1 - W&
200 - 400 V, L L |
50/60 Hz S ’Y— T S
‘ 7777777 |
| = Shielded wire = |
" Braking resistor unit Option card connector i
i Thermal overload relay < ] |
| — : | pa.RA e |
: 172l ol [a] 2 | PG-B3"10  [TBT . ‘
| ol 2| [© | yN S—1 |
=X | EZE — . o K A- H
! V o [© DIP switch S4 | B+ o PG
| MC MA A3 analog input/ ' B- -
| TRX *11 PTC input selection [Al] 1 7+ A
1 . I /1
I e Control Circuit RgP S\Il\tlltch/S‘|—3 vz )
voltage/ i
Fault relay Forward run/Stop {7 |s1 &@ current selection [V] | 'S:E
D I @ Alm3PTC/| / DIP switch S1-2 L
Reverse run/Stop | ! S2 A2 voltage/ | TB2
T =7 current selection [I] }
External fault B 133 j@ DIP switch S1-1 L
— = A1 voltage/ ' AO Monitor sianal (ohase A
Fault Reset L |4 @ current selection [V] ! |G } onitor signal (phase A)
Multi-Step Speed ! | I =] ‘ L= ‘OFF.:' ON ‘ i BO } B pulse monitor signal
Multi-function Reference 1 (Main/Aux switch) 1 i S5 &i@ :— —___ —1 !
Digital Input Multi-Step Speed | ! I DIP switch S2 :EE\ |
Default Setting | |Reference 2 L 1S6 &@ Termination resistor o
ol ON/OFF [OFF] ToXe)
JOG command L sz &@ FM AM
P Jumper switch S5 Fault relay output:
External baseblock | | S8 i@ Analog monitor voltage/ AC 250 V. max. 1A
o =] current selection [V] DC 30V, max. 1A
' |sN (min. load DC 5 V, 10 mA)

DC 24 V, max. 150 m,

g

}7*
+24 V12
E(G)

o Shield ground terminal
Pulse train input = RP Master speed reference pulse train LVE
Ly (max. 32 kHz) M4
‘ 3 +V Frequency setting power supply *13
. 10.5 V (max. 20 mA)
Dyl DAt MFAI
F J n [Default setting: Master frequency reference] M5
Frequency L 10 - +10 V (20 kQ)/0 - 10 V (20 kQ) [ e}
ias gOmAAO D 0 - 20 mA (250 Q)/4 - 20 mA (250 Q)
Frequency =5 M 0 A2 MFAI 2 *14
S‘i '?9 ' o [Default setting: Adds the master frequency reference]
potentometer L -10-+10V (20 kQ)/0 - 10 V (20 kQ)
o 0 - 20 mA (250 Q)/4 - 20 mA (250 Q)
— A3 MFAI 3/PTC input *14 *15 I
. [Default setting: Auxiliary frequency reference] ! ‘MP
L1 |ACT -10- +10 V (20 kQ)/0 - 10 V (20 kQ) i IAC
T S 0 - 20 mA (250 Q)/4 - 20 mA (250 Q) R
ov ow
DC 24V control Frequency setting power supply,*13 CTEM
power supply *11*17 'y -V DC -10.5 V, max. 20 mA [
input 24 V 700 mA PS DC 24 V power supply input b
R (0 L T |
MEMOBUS Termination resistor | 3 i
RS-485 7T (120 Q, 1/2 W) ! b
Max. 115.2 kbps ‘ﬁ—‘ DIP switch S2*20 ! b
Safety ! i AM -
switch ! 1 AC
: i ovi |
LU | B |
| ! E (G)
Open | f vov. T 9 N :
Safety L P

controller‘ | Safety Electromc

Fig
*1

ure 2.70 Standard Drive Connection Diagram

}AC 250V, max. 1A

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

MFDO:

AC 250 V, max. 1 A

DC 30V, max. 1A,

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

J

MFDO:

AC 250 V, max. 1 A

DC 30V, max. 1A

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

J

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

A
e

Multi-function analog monitor output 1 *18 *19
-10 - +10 V/0 - 10 V/4 - 20 mA
[Default setting: Output frequency]

A

@

Multi-function analog monitor output 2 *18 *19
-10-+10V/0 - 10 V/4 - 20 mA

[Default setting: Output current]

|
-
|
+
|
|
|
|
|
|
|
|
|
-
|
I
I

~Findicates shielded cable.
Zrindicates shielded twisted-pair cable.
(© indicates main circuit terminal.

QO indicates control circuit terminal.

Set the wiring sequence to de-energize the drive with the fault relay output. Set L5-02 = I [Fault Contact at

Restart Select = Always Active] to de-energize the drive when the drive outputs a fault during fault restart
when using the fault restart function. Be careful when using a cut-off sequence. The default setting for L5-02
is 0 [Active Only when Not Restarting].

*2
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*15
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*17

*18

*19

*20

*21
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Models 2110 to 2415 and 4060 to 4675 have a DC reactor.

Set L8-55 = 0 [Internal DB TransistorProtection = Disable] to disable the protection function of the drive
braking transistor when using an optional regenerative converter, regenerative unit, or braking unit. Keeping
L8-55 = 1 [Protection Enabled] can cause rF’ [Braking Resistor Fault].

Set L3-04 = 0 [Stall Prevention during Decel = Disabled] when using a regenerative converter, regenerative
unit, braking unit, braking resistor, or braking resistor unit. The drive could possibly not stop within the
specified deceleration time when L3-04 = I [General Purpose].

Set L8-01 = 1 [3% ERF DB Resistor Protection = Enabled] and set a sequence to de-energize the drive with
the fault relay output when using an ERF-type braking resistor.

When connecting a braking unit (CDBR series) or a braking resistor unit (LKEB series) to the drive models
2110, 2138, and 4103, use wires that are in the range of the applicable gauges for the drive. A junction
terminal is required when connecting wires that are less than the applicable gauge to the drive. Contact
Yaskawa or your nearest sales representative for details on selection and installation of the junction terminal.
Self-cooling motors do not need cooling fan wiring.

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

NOTICE: Do not connect an AC power supply to terminals -, +1, +2, B1, and B2. Failure to obey can cause damage to the
drive and peripheral devices.

Encoder circuit wiring (wiring to PG-B3 option card) is not necessary for applications that do not use motor
speed feedback.

Connect 24 V power to terminal PS-AC while the power to the drive control circuit is ON and only the main
circuit is OFF.

Install the wire jumpers between terminals SC-SP and SC-SN to set the MFDI power supply.

NOTICE: Do not short circuit terminals SP and SN. Failure to obey will cause damage to the drive.

* SINK Mode: Install a jumper between terminals SC and SP.
Do not short circuit terminals SC and SN. Failure to obey will cause damage to the drive.

* SOURCE Mode: Install a jumper between terminals SC and SN.
Do not short circuit terminals SC and SP. Failure to obey will cause damage to the drive.

» External power supply: No jumper necessary between terminals SC-SN and terminals SC-SP.
The maximum output current capacity for terminals +V and -V on the control circuit is 20 mA.
NOTICE: Do not install a jumper between terminals +V, -V, and AC. Failure to obey can cause damage to the drive.

DIP switches S1-1 to S1-3 set terminals Al to A3 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).

DIP switch S4 sets terminal A3 for analog or PTC input. Set DIP switch S1-3 to the “V” side, and set H3-05
= 0 [Terminal A3 Signal Level Select = 0 to 10V (Lower Limit at 0)] to set terminal A3 for PTC input with
DIP switch S4.

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

Connect the positive lead from an external 24 Vdc power supply to terminal PS and the negative lead to
terminal AC. Reversing polarity can cause damage to the drive.

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

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

Jumper switch S5 sets terminal FM and AM for voltage or current output. The default setting for S5 is
voltage output (“V” side).

Set DIP switch S2 to “ON” to enable the termination resistor in the last drive in a MEMOBUS/Modbus
network.

Use only SOURCE Mode for Safe Disable input.

Disconnect the wire jumpers between H1 and HC and H2 and HC to use the Safe Disable input.
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212 Main Circuit Wiring

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

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

NOTICE: To extend the service life of the relay contacts and electrolytic capacitors inside the drive, the MC on the power source
side for turning the drive on (run) and off (stop) should be operated a maximum of one time in 30 minutes. Running and stopping
the motor should be done as much as possible via the run and stop operations of the drive. The drive can be run and stopped by
turning it on and off via the MC on the power source side, but if this is done frequently, it may cause the drive to fail. Improper
operation may shorten the service life of the relay contact and electrolytic capacitor.

€ Connection of Motor and Main Circuit

Refer to Figure 2.71 for wiring.

WARNING! Electrical Shock Hazard. Do not connect terminals R/L1, S/L2, T/L3, U/T1, /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.

A
|

+1 +2
B1 B2 | UT1 VT2 W/T3

RL1 S/L2 T3

g0

E R S T
/ c
D

A - The location of DC bus terminal D - Three-Phase Motors

varies depending on the model. E- UseR, S, T for input power

Do not ground the main circuit supply.

bus. . -

. F - Input Protection (Fuses or Circuit

B - Connect to the drive ground Breakers)

terminal.

C - Ground the motor case.

Figure 2.71 Wiring the Main Circuit and Motor

€ Configuration of Main Circuit Terminal Block

Refer to the following figure for the configuration of the main circuit terminal arrangement.

Model Diagram

2004 to 2042, 4002 to 4023 Figure 2.72
2056, 4031, 4038 Figure 2.73
2070, 2082 Figure 2.74

4044 Figure 2.75
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Model Diagram

4060 Figure 2.76

2110 Figure 2.77

4075 Figure 2.78

4089 Figure 2.79

2138,4103 Figure 2.80

2169, 2211, 4140, 4168 Figure 2.81

2257,2313, and 4208 to 4296 Figure 2.82

2360, 2415, 4371, 4389 Figure 2.83

4453 to 4675 Figure 2.84
(- +1_+2 ]

RIL1 SIL2 T3]l =y ) (77) |LB1_B2 Ut VT2 W3
000 2 ¥ ¥ 00000

@ [ @

Figure 2.72 Configuration of Main Circuit Terminal Block

\RIL1 S/L2 T/L3\ I +2 | [B1 BZHUIT1 VIT2 WIT3\
| —

@ HIHH]H @

Figure 2.73 Configuration of Main Circuit Terminal Block
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[(RIL1T _SIL2 TIL3 [ - +1  +2 |[B1 B2J[ UT1 VT2 WIT3 ]

©00OO0O

@ HIRH[H ®

Figure 2.74 Configuration of Main Circuit Terminal Block

RIL1

SIL2

@)

UT1 _VIT2 WT3

@ HIHH[H ®

Figure 2.75 Configuration of Main Circuit Terminal Block
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{R/L1 SIL2 T/L3H - #] [B1 B2HU/T1 VIT2 W/T3\

®|HTHHIH @

Figure 2.76 Configuration of Main Circuit Terminal Block

RIL1 SIL2 TIL3

B2 UIT1 VIT2 WIT3

Figure 2.77 Configuration of Main Circuit Terminal Block

— 1

[RIL1 SL2 T3 —  +1 ||B1 B2| |UT1 VT2 WT3]

Figure 2.78 Configuration of Main Circuit Terminal Block
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@ O

Figure 2.79 Configuration of Main Circuit Terminal Block

8 8 8 8

R/IL1 S/L2 TIL3 -
© O|g

8

+1

8 8

B2 UIT1 VIT2 WIT3

B

8

Figure 2.80 Configuration of Main Circuit Terminal Block

B2

+

© © O~

RL1 sz T |©

©)|| um

~—

VIT2

WIT3

+3/B1

O

@O

Figure 2.81 Configuration of Main Circuit Terminal Block
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SHRILA|||[SIL2|||[TIL3 ||| S UM || \VIT2| || WIT3

Be

Figure 2.82 Configuration of Main Circuit Terminal Block

010 0)s
el
i1 I

Figure 2.83 Configuration of Main Circuit Terminal Block

—H A Z\\ Z\
[ @YE @)
@
| |RILY|||S/L2 || TIL3
= =0 =0
D:: ow H ow ou
Z\\ Z\\ Z\\
W@ e

=
—
w

|

YR s

—T

Figure 2.84 Configuration of Main Circuit Terminal Block

€ Main Circuit Terminal Functions

Refer to the following table for drive main circuit terminals and functions.
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Table 2.13 Main Circuit Terminal Functions

Terminals Name
T 2004 - 2082 2110 - 2138 2169 - 2415 Function
ode
4002 - 4044 4060 - 4168 4208 - 4675
R/L1
S/L2 Main circuit power supply input Connecting a commercial
power supply.
T/L3
U/T1
V/T2 Drive output Connecting a motor.
W/T3
Bl Connecting a braking
Braking resistor connection - resistor or braking resistor
B2 unit.
+2 * DC power supply input - Connecting peripheral
I (+1 and -) devices such as:
+ DC reactor connection |DC power supply input * DC power input
- (+1 and +2) (+1and-) * Braking unit
+ DC power supply input |* DC Reactor
(+1 and -) Note:
* Braking unit connection|  Remove the short bar
+3 - (+3 and -) between the terminals
+1 and +2 when
connecting a DC
reactor.
* 200 V:Dcl i to 100 Q or |
@ 00 class ground.lng (ground to 100 Q or less) Grounding.
* 400 V: C class grounding (ground to 10 Q or less)
Note:

Use terminals B1 and - when connecting a CDBR-type control unit to drive models 2004 to 2138 and 4002 to 4168 with built-in braking

transistors.

€ Wire Gauges

Select the correct wires for main circuit wiring.

Refer to Main Circuit Wire Gauges and Tightening Torques on page 229 for wire gauges and tightening torques as
specified by European standards.

Refer to Wire Gauges on page 256 for wire gauges and tightening torques as specified by UL standards.

B Wire Selection Precautions

WARNING! Electrical Shock Hazard. The leakage current of inverter models 4389A to 4675A, 2xxxB/C and 4xxxB/C wiill
exceed 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 mmZ2 (aluminum wire). Failure to meet these standards may result in electric shock.

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 “Yaskawa AC Drive Option 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.

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

YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual
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B Wire Gauges

Note:
* The recommended wire gauges based on drive continuous current ratings using 75 °C (167 °F) 600 V class 2 heat resistant indoor PVC
wire. Assume the following usage conditions:
—Ambient temperature: 40 °C (104 °F) or lower
—Wiring distance: 100 m (3281 ft.) or shorter
—Rated current (ND) value

*Use terminals +1, +2, +3, -, B1, and B2 to connect peripheral options such as a DC reactor or a braking resistor. Do not connect
anything other than optional devices.

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

Three-Phase 200 V Class

Applicable Terminal Screw
Recommen Gauge Wire Tightening
. (1P20 Stripping
Model Terminals ded Gauge . : Torque
Applicable Length *2 ; h .
mm?2 Gauge *1) mm Size Shape N-m (Ib.in.)
mm?2
2.5-10 1.5-1.7
R/L1, S/L2, T/L3 2.5 2.5-10) 10 M4 Slot (-) (13.5- 15
2.5-10 1.5-1.7
U/T1, V/T2, W/T3 25 25-10) 10 M4 Slot (-) (13.5-15)
25-16 23-25
- +1.+ -
2004 ,+1,+2 2.5 2.5-16) 18 MS Slot (-) (198 -22) 3
25-4 1.5-1.7
BI1, B2 2.5 2.5-4) 10 M4 Slot (-) (135 15)
2.5-10 Phillips/slot 1.2-15
5 -
© > ) M4 combo (10.6 - 13.3)
2.5-10 1.5-1.7
R/L1, S/L2, T/L3 25 25-10) 10 M4 Slot (-) (135-15)
2.5-10 1.5-1.7
T1, V/T2, W/T 2. 1 M4 lot (-
U/T1, V/T2, W/T3 5 2.5-10) 0 Slot (-) (13.5-15)
25-16 23-25
- +1, + . -
2006 ,+1,+2 2.5 2.5-16) 18 M5 Slot (-) (19.8-22) %
2.5-4 1.5-1.7
Bl, B2 25 2.5 -4) 10 M4 Slot (-) (135-15)
. 25-10 Phillips/slot 1.2-15
5% -
© > ) M4 combo (10.6 - 13.3)
2.5-10 1.5-1.7
L1, S/L2, T/L 2. 1 M4 lot (-
R/LL, S/L2, TL3 > (2.5-10) 0 Slot () (13.5 - 15)
25-10 1.5-1.7
U/T1, V/T2, W/T3 2.5 (2.5-10) 10 M4 Slot (-) (13.5-15)
2.5-16 2.3-25
-, 41, F . -
2010 ,+1,+2 2.5 2.5~ 16) 18 M5 Slot (-) (19.8-22) %3
2.5-4 1.5-1.7
Bl, B2 25 254 10 M4 Slot (-) (13.5-15)
25-10 Phillips/slot 1.2-1.5
2.5% - M4
S > ) combo (10.6 - 13.3)
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Applicable Terminal Screw
Recommen GIaPuz%e Stxv ir?n Tightening
Model Terminals ded Gauge Apglicable Len%rt)h 2 Si Torue
mm2 Gauge *) m ize Shape N-m (Ib.-in.)
mm?2
R/L1, S/L2, T/L3 2.5 éz ig) 10 M4 Slot (-) (11 3551175)
U/T1, V/T2, W/T3 2.5 éz 18) 10 M4 Slot () (11 3551175)
2012 o+, 42 2.5 é: 12) 18 M5 Slot (-) (192522; o
B1, B2 25 éz ] 2) 10 M4 Slot (-) (11:5-_1 175 )
@ 25% 2'5(_')10 - Mé4 o (1(1):2 1'35.3)
R/L1, S/L2, T/L3 2.5 éz 18) 10 M4 Slot (-) (11 3551175)
U/T1, V/T2, W/T3 2.5 éz ig) 10 M4 Slot (-) (11 3551175)
2018 - 1,42 4 éz ] }2) 18 M5 Slot (-) o 925 : 225 .,
B1, B2 25 éz 2) 10 M4 Slot (-) (113551175 |
o R I e
R/LI, S/L2, T/L3 6 é: 18) 10 M4 Slot () (1155_-1;5)
U/T1, V/T2, W/T3 2.5 éz ig) 10 M4 Slot (-) (11;5'_1&
021 AL 42 6 é:; ] 12) 18 Ms st ||, 23 225 i}
BI, B2 2.5 éz i) 10 M4 Slot (-) (113551175 |
@ 6 * ! ()1 0 - M4 oo (1(1):2 : 135.3)
R/L1, S/L2, T/L3 10 éz ig) 10 M4 Slot (-) (11;5__275)
U/T1, V/T2, W/T3 6 é; ig) 10 M4 Slot (-) (11 3551175)
2030 -+, +2 10 éz 12) 18 M5 Slot (-) " ;; 22; .,
B1, B2 25 éz :) 10 M4 Slot (-) ( 11 3551175)
@ 10 ¢ ()1 0 - M5 P ombe ( 53 525 )
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Applicable Terminal Screw
Recommen Gauge Wire Tightening
- (IP20 Stripping
Model Terminals ded Gauge | , 1o ble Length =2 ; Torque
mm?2 Gpp Size Shape N-m (lb ‘in )
auge */) mm <
mm?2
2.5-10 1.5-1.7
R/L1, S/L2, T/L3 10 (2.5 - 10) 10 M4 Slot (-) (135-15)
2.5-10 1.5-1.7
U/T1, V/T2, W/T3 10 25-10) 10 M4 Slot (-) (13.5-15)
25-16 23-25
L+ -
2042 , 1, +2 16 2.5 16) 18 M5 Slot (-) (19.8 -22) %
25-4 1.5-1.7
B1, B2 4 1 M4 lot (-
’ (2.5-4) 0 Slot () (13.5-15)
6-10 Phillips/slot 20-25
® N ) ) M> combo (17.7-22.1)
2.5-25 23-25
R/L1, S/L2, T/L3 25 (10 - 25) 18 M5 Slot (-) (19.8 -22) %
25-16 23-25
U/T1, V/T2, W/T3 16 - 16) 18 M5 Slot (-) (19.8 -22) %
2.5-35 Hex socket cap 5-55
2 -, +1,+2 2 M
056 e 33 (10 - 35) 0 6 (WAF: 5 mm) (45 - 49)
2.5-10 1.5-1.7
BI1, B2 10 10 M4 lot (-
’ (2.5-10) Stot (- (13.5-15)
10 - 16 Phillips/slot 54-6.0
© 1 ) ) M6 combo (47.8 -53.1)
2.5-35 Hex socket cap 5-55
R/L1, S/L2, T/L3 35 (25 -35) 20 M6 (WAF: 5 mm) (45 - 49)
2.5-16 Hex socket cap 5-55
T1, V/T2 T 1 2 M
U/TL, V/T2, W/T3 6 (16) 0 6 (WAF: 5 mm) (45 - 49)
2.5-50 Hex socket cap 5-55
2 -, +1,+2 2 M
070 T 30 (35-50) 0 6 (WAF: 5 mm) (45 - 49)
2.5-10 1.5-1.7
B1, B2 10 @5 10) 10 M4 Slot (-) (135 15)
16 - 25 Phillips/slot 54-6.0
© o ) ) M6 combo (47.8 - 53.1)
2.5-35 Hex socket cap 5-55
L1, S/L2, T/L 2 M
R/LL, S/L2, TL3 33 (25-35) 0 6 (WAF: 5 mm) (45 - 49)
2.5-25 Hex socket cap 5-55
T1, V/T2 T 2 2 M
U/TL, V/T2, W/T3 > (16 - 25) 0 6 (WAF: 5 mm) (45 - 49)
2.5-50 Hex socket cap 5-55
-+, +
2082 1,42 50 (35 -50) 20 M6 (WAF: 5 mm) (45 -49)
25-16 1.5-1.7
BI1, B2 16 2.5 16) 10 M4 Slot (-) (13.5-15)
16 - 25 Phillips/slot 54-6.0
© o ) ) M6 combo (47.8-53.1)
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Applicable Terminal Screw
Recommen Gauge Wire Tightening
. (IP20 Stripping
Model Terminals ded Gauge . Lenath 2 Torque
2 Applicable eng Size Shape .
mm Gauge */) B P N'm (Ib.-in.)
mm2
16 - 35 Hex socket cap 8-9
R/L1, S/L2, T/L3 35 25 - 35) 27 M6 (WAF: 5 mm) (71 - 80)
16 - 35 Hex socket cap 8-9
U/T1, V/T2, W/T3 35 25-35) 27 M6 (WAF: 5 ) (71.- 80)
25-50 Hex socket cap 10-12
-+
210 1 30 (25 -50) 27 M8 (WAF: 6 mm) (89 - 107)
6-25 . 3-35
B1, B2 25 6-25) 21 M6 Minus (-) @7-31)
16 - 25 Hex bolt (cross- 54-6.0
S 16 ) ) Mé slotted) (47.8-53.1)
16 - 50 Hex socket cap 8-9
R/L1, S/L2, T/L3 50 (50) 27 M6 (WAF: 5 mm) (71 - 80)
16 - 50 Hex socket cap 8-9
U/T1, V/T2, W/T3 50 (50) 27 M6 (WAF: 5 mm) (71 - 80)
25-170 Hex socket cap 10-12
21 -, +1 2 M
38 ’ 70 (50 - 70) ! 8 (WAF: 6 mm) (89 - 107)
6-35 3-35
B1, B2 21 M6 Mi -
. 39 (6 - 35) inus (-) (27-31)
25 Hex bolt (cross- 54-6.0
© 25 ) ) Mé slotted) (47.8-53.1)
50-95 Hex socket cap 12-14
R/L1, S/L2, T/L3 70 95 37 MI10 (WAF: § mm) (107 - 124)
50-95 Hex socket cap 12-14
T1, V/T2 T Ml
U/TL, VIT2, W/T3 70 (95) 37 0 (WAF: 8 mm) (107 - 124)
16 - 50 Hex socket cap 8-9
21 - -, +1, +1 *5 %6 2 M
69 7 39 (50) 8 6 (WAF: 5 mm) (71 - 80)
25-70 Hex socket cap 8-9
+3 %6
3 30 (50 - 70) 28 M8 (WAF: 6 mm) (71 - 80)
25-50 Hex bolt 9.0-11
© 3 ) i M8 (slotted) (79.7 - 97.4)
50-95 Hex socket cap 12-14
R/L1, S/L2, T/L Ml
/L1, 872, TIL3 95 (95) 37 0 (WAF: 8 mm) | (107 - 124)
50-95 Hex socket cap 12-14
T1, V/T2, W/T M1
UITL, V/T2, WiT3 95 (95) 37 0 (WAF: 8 mm) | (107 - 124)
16 - 50 Hex socket cap 8-9
-, -, 1, +1 %5 %6
2211 -+ 50 (50) 28 M6 (WAF: 5 mm) (71 - 80)
25-170 Hex socket cap 8-9
+3 %6
3 70 (50 -70) 28 M8 (WAF: 6 mm) (71 - 80)
25-50 Hex bolt 9.0-11
- M
© >0 ) 8 (slotted) (79.7 - 97.4)
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Applicable Terminal Screw
Gauge i . .
Recommen (IPUZ% styivpl:)?ng Tightening
Model Terminals ded Gauge . 5 Torque
Applicable Length *2 Si Sh )
mm2 Gauge */) . ize ape N-m (Ib.-in.)
mm?2
25-95 x 2P Hex self- 20
L1, S/L2, T/L 2P - M1 .
R/LL, S/L2, TL3 50 (70 - 95 x 2P) 0 locking nut (177)
25-95x 2P Hex self- 20
U/T1, V/T2, W/T3 50 x 2P (7095 x 2P) - M10 locking nut 77
35-120 x 2P Hex self- 20
-+ - ;
2257 , 1 70 x 2P (120  2P) M10 locking nut 177
25-70 x 2P Hex self- 20
+ 2P - M1 .
3 35 % (70 x 2P) 0 locking nut (177)
95 - 240 Hex bolt 18-23
5 - M10
S ? ) (slotted) (159 - 204)
25-95x 2P Hex self- 20
R/L1, S/L2, T/L3 70 x 2P (70 - 95 x 2P) - M10 locking nut a7
25-95x 2P Hex self- 20
U/T1, V/T2, W/T3 70 x 2P (70 - 95 x 2P) - M10 locking nut 177
35-120 x 2P Hex self- 20
-+ - ;
2313 , 1 95 x 2P (120 x 2P) M10 locking nut a77)
25-70 x 2P Hex self- 20
+ 2P - Ml .
3 30 x (70 x 2P) 0 locking nut (177)
95 - 240 Hex bolt 18 -23
- i slotte 159 - 204
@ 95 O M10 (slotted) ( )
70 - 150 x 2P Hex self- 35
R/L1, S/L2, T/L3 120 x 2P (150  2P) - M12 locking nut (310)
70 - 150 x 2P Hex self- 35
U/T1, V/T2, W/T3 120 x 2P (150 x 2P) - MI12 locking nut 310)
95 - 185 x 2P Hex self- 35
-+ - h
2360 , 1 120 x 2P (185 x 2P) M12 locking nut (310)
50 -95 x 2P Hex self- 35
+3 70 2P ) ) Mi2 locking nut (310)
120 - 240 Hex bolt 32-40
120 - M12
= ) (slotted) (283 - 354)
70 - 150 x 2P Hex self- 35
R/L1, S/L2, T/L3 120 x 2P (150 x 2P) - M12 locking nut (310)
70 - 150 x 2P Hex self- 35
U/T1, V/T2, W/T3 120 x 2P (150 x 2P) - MI12 locking nut 310)
95-185 x 2P Hex self- 35
-+ - h
2415 ,+1 120 x 2P (185 x 2P) M12 locking nut (310)
50 - 95 x 2P Hex self- 35
+3 70 x2P -) . Ml12 locking nut (310)
120 - 240 Hex bolt 32-40
120 - Mi12
S ) (slotted) (283 - 354)

*1  Use cables in the range of IP20 applicable gauges to meet the [P20 protective level.

*2  Remove the insulator from the tips of wires to the length shown in “Wire Stripping Length”.

*3  When using 30 mm? or larger wire, tighten to a tightening torque of 4.1 to 4.5 N'-m (36 to 40 1b.-in.).

*4  Install RCM/RCD to maintain compliance with IEC/EN 61800-5-1:2007 with use of wire of this gauge.
*5  Terminals - and +1 have two screws. The Recommended Gauge indicates the wire gauge for one terminal.
*6 A junction terminal is required when connecting a braking unit (CDBR series) to terminals - and +3.
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Three-Phase 400 V Class

Applicable Terminal Screw
Recommen Gauge il Tightening
: (IP20 Stripping
Model Terminals ded Gauge . 5 Torque
Applicable Length *2 ; ;
mm?2 Gauge *l) P Size Shape N‘m (lb_.|n_)
mm?2
25-10 1.5-1.7
R/L1, S/L2, T/L3 25 25-10) 10 M4 Slot (-) (13.5-15)
2.5-10 1.5-1.7
U/T1, V/T2, W/T3 25 25-10) 10 M4 Slot (-) (135-15)
2.5-16 23-25
. . -
4002 ,+H1,+2 2.5 (2.5-16) 18 M5 Slot (-) (19.8-22)%
25-4 1.5-1.7
B1, B2 2. 1 M4 lot (-
: > 2.5-4) 0 Slot (- (13.5-15)
25-10 Phillips/slot 1.2-15
D 2.5% - M4 ps.
S O combo (10.6 - 13.3)
25-10 1.5-1.7
R/L1, S/L2, T/L3 25 25-10) 10 M4 Slot (-) (135-15)
2.5-10 1.5-1.7
U/T1, V/T2, W/T3 2.5 2.5-10) 10 M4 Slot (-) (135 - 15)
25-16 23-25
o +1.+ _
4004 L+, 42 25 25-16) 18 M5 Slot (-) (193 -22)%
25-4 1.5-1.7
B, B2 2.5 254 10 M4 Slot (-) (135-15)
25-10 Phillips/slot 12-15
5% -
© >3 ©) M4 combo (10.6 - 13.3)
2.5-10 1.5-1.7
R/L1, S/L2, T/L3 2.5 2.5-10) 10 M4 Slot (-) (135 - 15)
2.5-10 1.5-1.7
Tl T2 T 2. 1 M4 lot (-
U/T1, V/T2, W/T3 5 2.5-10) 0 Slot (-) (135 - 15)
25-16 23-25
I Pt ) -
4005 ,+1,+2 2.5 2.5 16) 18 M5 Slot (-) (19.8-22) %
25-4 1.5-1.7
B1, B2 25 054 10 M4 Slot (-) (135-15)
25-10 Phillips/slot 1.2-15
5% -
© >3 ) M4 combo (10.6 - 13.3)
2.5-10 1.5-1.7
L1, S/L2, T/L 2. 1 M4 lot (-
R/LL, S/L2, TIL3 > (2.5-10) 0 Slot () (13.5-15)
25-10 1.5-1.7
/T1, V/T2, W/T3 2.5 10 M4 lot (-
UL, ViT2, Wi (2.5-10) Slot () (13.5 - 15)
2.5-16 23-25
S . -
4007 , 1, +2 2.5 2.5~ 16) 18 M5 Slot (-) (19.8-22) %3
25-4 1.5-1.7
B1, B2 2.5 (2.5 -4 10 M4 Slot (-) (135 - 15)
2.5-10 hillips/slot 1.2-1.5
D 2.5%4 - M4 Phillip
S ) combo (10.6 - 13.3)
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2.12 Main Circuit Wiring

Applicable Terminal Screw
Recommen Gauge Wire Tightening
_ (IP20 Stripping
Model Terminals ded Gauge ; Length = Torque
) Applicable eng Size Shape i
i Gauge */) mm p N-m (Ib.-in.)
mm?2
25-10 15-1.7
R/L1, S/L2, T/L3 25 25-10) 10 M4 Slot () (13.5-15)
25-10 15-1.7
U/TL, V/T2, W/T3 2.5 2510, 10 M4 Slot (-) (135 - 15)
25-16 23-25
N . -
4009 1,42 23 25-16) '8 M SItO 1 (19.5-22)
2.5-4 15-17
BI, B2 2.5 25-4) 10 M4 Slot (-) (13.5-15)
25-10 Phillips/slot 12-15
*4 -
@ 25 0 Ms4 combo (10.6 - 13.3)
25-10 15-1.7
R/LL, S/L2, T/L3 25 2510, 10 M4 Slot (-) (135 - 15)
25-10 1.5-1.7
U/TL, V/T2, W/T3 2.5 25-10) 10 M4 Slot (-) (135 - 15)
25-16 23-2.5
4012 L+ 2 2. 1 M ot (-
0 T > (2.5-16) 8 > Slot () (19.8-22) %3
25-4 15-1.7
B1, B2 2. 10 M4 lot (-
’ > (2.5-4) Slot (- (13.5-15)
25-10 Phillips/slot 12-15
5% -
D 2.5 O M4 combo (10.6 - 13.3)
25-10 1.5-1.7
R/LL, S/L2, T/L3 2.5 25-10) 10 M4 Slot (-) (135 - 15)
25-10 15-1.7
T1, V/T2, W/T 2. 1 M4 ot (-
UITL, V/T2, W/T3 5 25-10) 0 Slot () (135 - 15)
25-16 23-2.5
401 42 4 1 M lot (-
018 T (2.5-16) 8 > Stot (- (19.8-22) %3
25-4 15-1.7
Bl, B2 2.5 @5-4) 10 M4 Slot (-) (13.5-15)
2.5-10 Phillips/slot 2.0-25
5% -
S 2.5 O M5 combo (17.7-22.1)
25-10 15-1.7
R/L1, S/L2, T/L3 6 25 10) 10 M4 Slot (-) (135-15)
25-10 15-1.7
UIT1, V/T2, W/T3 4 25-10) 10 M4 Slot () (13.5-15)
25-16 23-25
o4l F -
4023 L2 6 25-16) 18 M SO 198-22)
25-4 1.5-1.7
BI, B2 2.5 @5-4 10 M4 Slot (-) (13.5-15)
4-10 Phillips/slot 2.0-25
*y -
D 6 O M5 combo (17.7 - 22.1)
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2.12 Main Circuit Wiring

ApGpIicabIe W Terminal Screw
auge i . .
Wodel | Terminais | CedGmuge | , (PO | Suibing | T rane®
mm2 Gauge *) m Size Shape N-m (Ib.in.)
mm?2
R/L1, S/L2, T/L3 10 (21'05 22 55) 18 M5 Slot (-) (1;'5 g “
U/TL, V/T2, W/T3 6 ?65-_115 18 M5 Slot (-) (1;{: 222§ *3
4031 41,42 10 (215 ) 33 55) 20 M6 P(Ive;(;sc ?Zﬁf (:5--5459)
B1, B2 25 éz ] ig) 10 M4 Slot (-) (11;5-_1;5)
@ 10 6 ()1 6 - Mé Phicléirgi/zm (42:: 23().1)
R/L1, S/L2, T/L3 10 (21'5 22 55) 18 M5 Slot (-) (15_'5 225 .
U/TL, V/T2, W/T3 6 ?és.-lg 18 M5 Slot (-) (192.; 222§ *3
4038 4,42 16 (21'3 : 33 55) 20 M6 P(I\e;; Aslfds(iif (:5__5459)
B1, B2 4 éz 18) 10 M4 Slot (-) (113551175 |
o N T
R/L1, S/L2, T/L3 16 ?45--115 18 M5 Slot (-) (192.; 222§ 53
UITL, V/T2, W/T3 10 §é5__1 L? 18 MS Slot () (192.'5 ) 222§ .
4044 4142 25 és_-zg 18 M5 Slot (-) (15.'5 222§ .
BI, B2 6 éz 2) 10 M4 Slot (-) (11;5_-1;5)
S 16 10(:)25 - M6 Phicléﬁi/glm (4;2 ?391)
R/L1, S/L2, T/L3 16 i’f_'lg 18 M5 Slot (-) (192; 222§ .
U/T1, V/T2, W/T3 16 ?és_'lg 18 M5 Slot (-) (15.'5 225 .
BI, B2 10 é; ig) 10 M4 Slot (-) (11;5-_1%
D 16 : 0(:)25 - M6 Phicléirl;i/glm (42:2 250. 1)
YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual 89

Mechanical & Electrical

Installation



2.12 Main Circuit Wiring

Applicable Terminal Screw
Recommen Gauge Wire Tightening
. (IP20 Stripping
Model Terminals ded Gauge | , 1o ble Length =2 ; Torque
mm?2 Gpp Size Shape N-m (lb -in )
auge *1) mm = i
mm?2
2.5-25 23-25
R/L1, S/L2, T/L3 25 @5-25) 18 M5 Slot (-) (198-22) %
2.5-25 23-25
U/T1, V/T2, W/T3 25 2.5 -25) 18 M5 Slot (-) (19.8-22) %3
2.5-25 23-25
-+ -
4075 L+ 25 425 18 M5 Slot (-) (198-22)*
2.5-10 1.5-1.7
B1, B2 1 1 M4 lot (-
’ 0 (2.5-10) 0 Slot () (13.5-15)
16 - 25 Hex bolt (cross- 54-6.0
@ 16 - M6 ex bo
) slotted) (47.8-53.1)
2.5-25 23-25
R/L1, S/L2, T/L3 25 (10-25) 18 M5 Slot (-) (19822}
2.5-25 23-25
U/T1, V/IT2, W/T3 25 (10 - 25) 18 M5 Slot (-) (19.8-22) %3
2.5-35 Hex socket cap 5-55
4 -+l 2 M
089 ’ 33 (16 - 35) 0 6 (WAF: 5 mm) (45 - 49)
25-16 23-25
BI1, B2 1 18 M lot (-
’ 6 (4-16) > Slot (- (19.8-22) %3
16 - 25 Hex bolt (cross- 54-6.0
© 1 ) ) M6 slotted) (47.8-53.1)
16 - 50 Hex socket cap 8-9
R/L1, S/L2, T/L3 35 (50) 27 M6 (WAF: 5 mm) (71 - 80)
16 - 50 Hex socket cap 8-9
T1, V/T2 T 2 M
UIT1, VT2, WIT3 33 (50) 7 6 (WAF: 5 mm) (71 - 80)
25-70 Hex socket cap 10-12
41 - +1 2 M
03 ’ 50 (50 - 70) 7 8 (WAF: 6 mm) (89 - 107)
6-35 . 3-35
B1, B2 25 6-35) 21 M6 Minus (-) 27-31)
16 - 25 Hex bolt (cross- 54-6.0
© o ¢ ) Me slotted) (47.8-53.1)
50-95 Hex socket cap 12-14
L1, S/L2, T/L M1
R/L1, S/L2, TIL3 50 (95) 37 0 (WAF: 8 mm) | (107 - 124)
50-95 Hex socket cap 12-14
T1, V/T2 T M1
U/T1, VT2, WiT3 50 95) 37 0 (WAF: 8 mm) (107 - 124)
16 - 50 Hex socket cap 8-9
- -+, 1 s
4140 ot 25 (50) 28 M6 (WAF: 5 mm) (71 - 80)
25-70 Hex socket cap 8-9
*6
Bl, B2 30 (50 - 70) 28 M8 (WAF: 6 mm) (71 - 80)
25-50 Hex bolt 9.0-11
Y > ) ) M8 (slotted) (79.7 - 97.4)
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Applicable Terminal Screw
Recommen Gauge Stxv ir?n Tightening
Model Terminals ded Gauge (P20 PR 9 Torque
Applicable Length *2 si sh )
mm?2 Gauge */) B ize ape N'm (Ib.-in.)
mm2
50-95 Hex socket cap 12-14
R/L1, S/L2, T/L3 70 (95) 37 MI10 (WAF: § mm) (107 - 124)
50-95 Hex socket cap 12-14
U/T1, V/T2, W/T3 70 (95) 37 M10 (WAF: 8 mm) (107 - 124)
16 - 50 Hex socket cap 8-9
- -, 1,1 %5
4168 5+ 33 (50) 28 M6 (WAF: 5 mm) (71 - 80)
25-70 Hex socket cap 8-9
B1, B2 *6 2 M
’ 50 (50 - 70) 8 8 (WAF: 6 mm) (71 - 80)
25-50 Hex bolt 9.0-11
© . ) ] e (slotted) (79.7 - 97.4)
25-95x%x2P Hex self- 20
R/L1, S/L2, T/L3 50 x 2P (70 - 95 x 2P) - M10 locking nut 177
25-95x2P Hex self- 20
U/T1, V/T2, W/T3 50 x 2P (70 - 95 x 2P) - M10 Jocking nut 177
35-120 x 2P Hex self- 20
4208 -, +1 70 x 2P (120 x 2P) - M10 locking nut a7
25-70 x 2P Hex self- 20
+ - .
3 35 % 2P (70 x 2P) MI10 locking nut 177)
50 - 240 Hex bolt 18-23
® %0 ©) ) Mo (slotted) (159 - 204)
25-95x2P Hex self- 20
R/L1, S/L2, T/L3 50 x 2P (70 - 95 x 2P) - M10 Jocking nut 177
25-95x 2P Hex self- 20
U/T1, V/T2, W/T3 50 x 2P (70 - 95 x 2P) - M10 locking nut 177
35-120 x 2P Hex self- 20
4250 -, +1 70 x 2P (120 x 2P) - M10 locking nut 177
25-70 x 2P Hex self- 20
+ - .
3 50 x 2P (70 x 2P) MI10 locking nut (177)
70 - 240 Hex bolt 18-23
® 0 ) ) M1 (slotted) (159 - 204)
25-95 x 2P Hex self- 20
R/L1, S/L2, T/L3 70 x 2P (70 - 95 x 2P) - M10 locking nut 177
25-95x 2P Hex self- 20
U/T1, V/T2, W/T3 70 x 2P (70 - 95 x 2P) - M10 locking nut a7
35-120 x 2P Hex self- 20
4296 -, +1 95 x 2P (120 x 2P) - M10 locking nut 177
25-70 x 2P Hex self- 20
+ - .
3 70 < 2P (70 x 2P) MI10 locking nut (177)
95 - 240 Hex bolt 18-23
© . ) ] M1 (slotted) (159 - 204)
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Applicable Terminal Screw
Recommen GIaPuZ%e Styiv ir?n Tightening
Model Terminals ded Gauge Apg)licable Len%‘t,h G Si Toraue
mm2 aauge ) o ize Shape N-m (Ib.:in.)
mm?2
R/L1, S/L2, T/L3 120 x 2P 7(()1'5:)53 ;;P - M12 l(I;(I:i)i(nsgellfl-lt (33150)
U/TL, V/T2, W/T3 120 % 2P 7(()1'53)53 ;;P - MI2 lclii)i(ns;gellfl-lt (33150)
4371 -+l 120 x 2P 92'81583 2XP§P - Mi2 1§{ci)i(nsglnfﬁt (33150)
+3 70 x 2P 50~ 9(_5) x 2P - M12 &i’fnsgeﬁu (33150)
@ 120 120(:)240 - Mi12 ‘é?é‘t?é‘iff (zzi g(5)4)
R/L1, S/L2, T/L3 120 x 2P 7(()1'53)53 ;;P - Mi2 1£i)i(nsgelefu (33150)
U/TI, V/T2, W/T3 120 x 2P 7(() 1'51)58 ;Pip - Mi2 1§ci)i(nsgelnfﬁt (33150)
4389 -+ 120 x 2P 92'81585 ;jp - Mi2 1<I>{ci)fnsgleﬁt (33150)
43 95 x 2P 50~ 9(_5) *2p - Mi12 1(1){ci)i(nsgeg{n (33150)
® T T N O e GO
R/L1, S/L2, T/L3 ]
RULLL SUL2LTY | 1204P 7(()1 5:)53 :]:;P - MI2 1(1)1%;;1{& (33150)
70 - 150 x 4P
U/T1, VIT2, W/T3 95 x 4P (1204-})1)5Xo x - Mi2 lgi)i(nsgelnf;lt (33150)
4453 41 95 x 4P 91'81.83 :PA;P - M2 kﬁﬁ?ﬁn (33150)
+3 70 x 4P 3?9_593 :PL;P - Mi2 lclii)i(nsgellfl-lt (33150)
@ 150 50 ()1 >0 - Mi2 Ié?é‘nbé?f)t (2§§ ‘3“5)4)
R/L1, S/L2, T/L3
RULILSIL2LTI/ | 120x4P 7(()1_53)53 :PA)‘P - MI2 kii)i(nsggﬁt (33150)
70 - 150 x 4P
U/TI, V/T2, W/T3 95 x 4P (1204-P1) sxo x - MI2 1&?&?& (33150)
4368 o+ 95 x 4P gil'gggf :PL;P - Mi2 1<If:i)i(nsgeleﬁt (33150)
3 70 x 4P 3? 9'595 :P‘;P - Mi2 1£i)i(nsgelnfln (33150)
- 95 x 2P %0 ()1 % - Ml12 2??&2211; (22 : g(5)4)
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2.12 Main Circuit Wiring

Applicable Terminal Screw
Recommen Gauge Wire Tightening
. (IP20 Stripping
Model Terminals ded Gauge . Length = VST
) Applicable £y Size Shape i
mm Gauge *1) mm p N'm (Ib.-in.)
mm?2
R/L1, S/L2, T/L3
» /L2, 70 - 150 x 4P Hex self- 35
RILLL SVL21, TV 120 x 4P (150 x 4P) - MI2- | Jocking nut (310)
70 - 150 x 4P
Hex self- 35
U/T1, V/T2, W/T3 95 x 4P (1204.P1) 50 x - M12 locking nut (310)
4675 95 - 185 x 4P Hex self- 35
-+ - ;
, 1 95 x 4P (185 x 4P) Mi12 locking nut (310)
35-95x 4P Hex self- 35
+ - .
3 70 x 4P (95 x 4P) M12 locking nut (310)
- 150 Hex bolt 32-40
@ 2P 60 ) M12 ex bo
95 ) (slotted) (283 -354)

*1  Use cables in the range of IP20 applicable gauges to meet the IP20 protective level.
*2  Remove the insulator from the tips of wires to the length shown in “Wire Stripping Length”.

*3  When using 30 mm? or larger wire, tighten to a tightening torque of 4.1 to 4.5 N'm (36 to 40 Ib.-in.).

*4  Install RCM/RCD to maintain compliance with IEC/EN 61800-5-1:2007 with use of wire of this gauge.
*5  Terminals - and +1 have two screws. The Recommended Gauge indicates the wire gauge for one terminal.
*6 A junction terminal is required when connecting a braking resistor unit (LKEB series) to terminals B1 and B2.

€ Main Circuit Terminal and Motor Wiring

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

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

backward.

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

WARNING! Electrical Shock Hazard. Do not connect the AC power line to the output terminals of the drive. Failure to comply
could result in death or serious injury by fire as a result of drive damage from line voltage application to output terminals.

B Cable Length Between Drive and Motor

Voltage drop along the motor cable may cause reduced motor torque when the wiring between the drive and the
motor is too long, especially at low frequency output. This can also be a problem when motors are connected in
parallel with a fairly long motor cable. Drive output current will increase as the leakage current from the cable
increases. An increase in leakage current may trigger an overcurrent situation and weaken the accuracy of the
current detection.

Adjust the drive carrier frequency according to the following table. If the motor wiring distance exceeds 100 m
because of the system configuration, implement strategies such as avoiding the use of metal conduits, or use
separate cables for each phase so that stray capacitance is reduced.

Cable Length Between Drive Up to 50 m Up to 100 m Greater than 100 m
and Motor
Carrier Frequency 15 kHz or less 5 kHz or less 2 kHz or less

Note:
* When setting carrier frequency in a drive running multiple motors, calculate the cable length as the total distance of wiring to all
motors that are connected.

* The maximum cable length is 100 m when using Open Loop Vector Control for PM [47-02 = 5], and Advanced Open Loop Vector
Control for PM [41-02 = 6].

* When connecting to a PM motor, adjusting the overcurrent detection gain may be required. Refer to L8-27: Overcurrent Detection
Gain on page 982 for details.

B Ground Wiring

Follow the precautions to wire the ground for one drive or a series of drives.
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2.12 Main Circuit Wiring

WARNING! Electrical Shock Hazard. Check to make sure that the protective ground wire complies with technical standards and
local safety regulations. The leakage current of inverter models 4389A to 4675A, 2xxxB/C and 4xxxB/C will exceed 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 mmZ (aluminum wire). Failure to meet these standards may result in electric shock.

WARNING! Electrical Shock Hazard. 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. Failure to obey can
cause death or serious injury.

WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment
and minimize the length of the ground wire. Improper equipment grounding may cause dangerous electrical potentials on
equipment chassis, which could result in death or serious injury.

WARNING! Electrical Shock Hazard. Be sure that the ground terminals are grounded properly. Follow federal and local
electrical wiring codes for proper grounding methods (200 V class: ground to 100 Q or less; 400 V class: ground to 10 Q or less).
Improper equipment grounding could result in death or serious injury by contacting ungrounded electrical equipment.

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

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

Refer to the following figure when using multiple drives. Do not loop the grounding wire.

Figure 2.85 Multiple Drive Wiring

B Wiring the Main Circuit Terminal Block

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

Wire the main circuit terminals after the terminal board has been properly grounded.

B Main Circuit Configuration

The main circuit of the drive is configured as follows. Connections may vary based on drive capacity. The DC
power supply for the main circuit also provides power to the control circuit.

Note:
Drive models 2004 A to 2415A and 4002A to 4675A do not have a built-in EMC filter circuit.

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

NOTICE: Do not use the negative DC bus terminal =" as a ground terminal. This terminal is at high DC voltage potential.
Improper wiring connections could damage the drive.

Model Diagram
2004 to 2082, 4002 to 4044 Figure 2.86
2110 to 2138, 4060 to 4168 Figure 2.87
2169 to 2313, 4208 to 4250 Figure 2.88
2360 to 2415, 4296 to 4675 Figure 2.89
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+1

+2

R/L1

SO

S/L2

TIL3

©U/T1
QVIT2

B

\ EMC filter

EMC filter switch

L

Gate board

Control PC
board

Figure 2.86 Drive Main Circuit Configuration
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=

R/IL1 ©
S/L2 ©
TIL3 ©

o U/T1
VIT2
9O WIT3
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= | EMC filter switch

\ EMC filter
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Gate board

Control PC
board

Figure 2.87 Drive Main Circuit Configuration
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2.12 Main Circuit Wiring

+3
©
+1 . :
\_/‘VW\; v
a
N
RILT © it ‘K \ng;
S/L2
s ¢ ZX oOW/T3
[C) ©
\ EMC filter
E ©
L OBMC fiter switch
24V
a -
power  — Gate board [ Control PC
C supply board

Figure 2.88 Drive Main Circuit Configuration

+3
©
+1 O~ ¢ .
Y
A
a
+ UIT1
RIL1 © e ‘K I VT2
SiL2 @ N OWIT3
T3 ©
RIL1
SiL2 © N
T3 ©
® @
\ EMC filter
E—G@
L PEMC fiter switch
o 24V
power ' — Gate board [ Control PC
C supply board

Figure 2.89 Drive Main Circuit Configuration

€ Protection of Main Circuit Terminals

When wiring the main circuit terminals, take due care so as not to allow any cable ends to come near any nearby
terminals or the drive itself. When wiring, use insulation caps if using crimped terminals.
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213 Wiring Procedure for the Main Circuit Terminal Block

DANGER! 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. To prevent electric shock, always wait for at least the amount of time indicated on the warning labels. When all
indicators are OFF, remove the covers before measuring for dangerous voltages to make sure that the drive is safe. Failure to
obey will cause death or serious injury.

The procedure for wiring the main circuit terminal block differs depending on the drive model. Refer to Table
2.14 for details.

Table 2.14 Types of Wiring Procedure for the Main Circuit Terminal Block

Model Procedure
2004 - 2211
4002 - 4168 Procedure A
2257 - 2415
4208 - 4675 Procedure B

€ Wiring the Main Circuit Terminal Block Using Procedure A

Wire the main circuit terminal block correctly in accordance with the instructions in the manual.
Read the following instructions before wiring the terminal block.
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2.13 Wiring Procedure for the Main Circuit Terminal Block

B Notes on Wiring the Main Circuit Terminal Block

Note:
* Use copper wire. Non-copper wire such as aluminum wire cannot be used.

*Be sure remove any foreign objects on the wire connections for the terminal block.

*Remove the insulator from the connection wires to the wire stripping lengths listed in the manual.

*Do not use a wire with bent or crushed conductor. If a deformed wire is used for connection, cut off the bent end of the wire before
using it.

* When using stranded wire, do not solder the conductor portion.

* When stranded wire is used, wire it so that no wire fibers protrude out of the connection. Do not excessively twist the stranded wire.

* Insert the wire until it is completely inside the terminal block. Once the insulator from the wire is removed to the suggested wire
stripping length, the insulator will fit within the plastic housing.

* The tightening torque is different for each terminal. Tighten the screws to the specified tightening torque.

*Use a torque driver, torque ratchet or torque wrench that is designed for the screws. A flat end driver or a hex tool will be needed when
wiring the screw clamp terminal. Refer to the recommended conditions listed in the product manual and provide tools accordingly.

* When using an electric driver to tighten, be especially careful and tighten at low speed, 300 to 400 r/min.
» Wiring tools can be purchased from Yaskawa. Contact Yaskawa or your nearest sales representative for details.

» When replacing your existing drive with this one, the existing wires may have wire gauges that are out of range of some of the gauges
applicable to the new drive. For the usable and unusable wire gauges, contact Yaskawa or your nearest sales representative.

* Do not tighten the terminal screw at a tilt of 5 degrees or more.

RL1 S/L2 TS
TEERE]

Figure 2.90 Allowable Angle
* Insert the bit all the way into the hex socket and tighten the screw when tightening the hex socket cap screw.

* When tightening minus 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 2.91 Tightening Minus Screws
* After connecting the wires, gently pull on the wires to check that they do not pull out.
* Cut off an appropriate section of the wiring cover to facilitate the wiring.
*Regularly tighten any loose terminal block screws to their specified tightening torques.

* To protect the wiring connections from strain forces, be sure to secure wires near wiring parts using some sort of strain relief system.
Refer to Figure 2.92 for details.

A - Strain relief

Figure 2.92 Wiring Example Using Strain Relief
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Table 2.15 Recommended Wiring Tools

Bit Torque Driver
X Model
Screw Size Screw Shape Adapter . . Torque Wrench
Model Manufacturer | (Tightening
Torque)
. SF-BIT-SL PHOENIX TSD-M 3NM
M4 Slot (- Bit 1,0X4,0-70 CONTACT (1.2-3N'm) ;
Wire G <25 .
mrlrrlez ( z%\’/gg_l 0): Wire Gauge < 25
" | mm 2 (AWG 10):
TSD-M 3NM
i . SF-BIT-SL PHOENIX 12-3N- -
M5 Slot (-) Bit 1,2X6,5-70 CONTACT ( m)
Wire Gauge > 30 | Wire Gauge > 30
mm 2 (AWG 8): | mm 2 (AWG 8):
- 4.1 -4.5N'm *2*3
Hex socket cap . PHOENIX % %
e (WAF: 5 mm) Bit SF-BIT-HEX 5-50 CONTACT - 5-9N'm *2*3
. N . SF-BIT-SL PHOENIX v E) &
Minus (-) 4 Bit 1,2X6,5-70 CONTACT - 3-3.5Nm*2%
Hex socket cap . PHOENIX o )
MS (WAF: 6 mm) Bit SF-BIT-HEX 6-50 CONTACT - 8-12Nm *2*3
Hex socket cap . PHOENIX )
M10 (WAF: 8 mm) Bit SF-BIT-HEX 8-50 CONTACT - 12-14 N'm *2 *3

*1

When wiring the drive models 2056 and 4089 or below, select tools correctly based on the wire gauges.

*2  Use 6.35 mm bit socket holder.

*3  Use torque wrench of which torque measurement range includes this value.
*4  Minus screws are used only for the drive models 2110, 2138, and 4103.

B Wiring Procedure

Remove the keypad and front cover before wiring.

1. Remove the wiring cover by pulling it forward.

A - Wiring cover

Figure 2.93 Remove the Wiring Cover
2. Insert a wire whose ends have been prepared.

Figure 2.94 Install the Electrical Wire

Mechanical & Electrical

Installation

Note:

When wiring to terminals +1 and +2, if a jumper connects terminals +1 and +2, first loosen the terminal block screws and
remove the jumper.
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3. Tighten the screws to the specified torque.

Figure 2.95 Tighten Terminal Block Screws

4. Checkthe signal from the wired terminal and use a nipper to clip the cutaway section of the corresponding
wiring cover.

Use a nipper to clip the areas shown in the following figure.

DOALLIAAA ‘; S «
cmun B \%

A - Cutaway section B - Use a nipper to clip this area.

Figure 2.96 Clip the Cutaway Section of the Wiring Cover
Note:
*The shape of the wiring cover differs depending on the drive model.
»Detach the cutaway section of the wiring cover by clipping only the areas that apply to the wired terminal. If areas that do
not apply to the wired terminal are clipped, the protective enclosure will not maintain the IP20 protective level.

*When clipping the cutaway section of the wiring cover, firmly hold the cutaway section so that the section does not fly out,
then cut it. The cutaway section may fly out resulting in injury.

*Process the cross section to prevent the cutaway section of the wiring cover from damaging the electric wires.
«If electrical wires other than those specified by Yaskawa are used, the protective enclosure may not maintain the IP20
protective level, even if the wiring cover is used correctly. Contact Yaskawa or your nearest sales representative for details.

5. Install the wiring cover at its original position. Pass the cables through the holes that were cut out of the
cable cover.

Figure 2.97 Reattach the Wiring Cover
6. Install the front cover and the keypad at their original positions.

€ Wiring the Main Circuit Terminal Block Using Procedure B

Wire the main circuit terminal block correctly in accordance with the instructions in the manual.
Read the following instructions before wiring the terminal block.

B Notes on Wiring the Main Circuit Terminal Block

Note:
* Do not shake the electrical wire excessively.

*Be sure to use only the wires with size, stripped wire length, and tightening torque specified by Yaskawa.
* Use tools that fit the shape of the screw head when tightening or loosening the terminal block screws.

* Confirm that there is no slack in wiring or that there are no frayed wires after the wiring process is completed.
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B Wiring Procedure

Remove the terminal cover before wiring.

1. Remove the screws on the terminal block cover and pull the terminal block cover away from the drive.
After the terminal block cover is removed, remove the wiring cover by pulling the cover away from the
drive.

A - Terminal block cover B - Wiring cover

Figure 2.98 Remove the Wiring Cover
2. Remove the terminal block nut.

A - Nut

Figure 2.99 Remove the Terminal Block Nut
3. Wire the closed-loop crimp terminal to the main circuit terminal block.

1
i N J

Figure 2.100 Install the Electrical Wire
4. Tighten the nut to the specified torque.

Figure 2.101 Tighten the Terminal Block Nut
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2.13 Wiring Procedure for the Main Circuit Terminal Block

5. Check the signal from the wired terminal and use a nipper to clip the cutaway section of the corresponding
wiring cover.

Use a nipper to clip the areas shown in the following figure.
B

&

I I I I I I (@///\\@/

oooo
oooo

A - Cutaway section B - Use a nipper to clip this area.

Figure 2.102 Clip the Cutaway Section of the Wiring Cover
Note:
*The shape of the wiring cover differs depending on the drive model.

* Detach the cutaway section of the wiring cover by clipping only the areas that apply to the wired terminal. If areas that do
not apply to the wired terminal are clipped, the protective enclosure will not maintain the IP20 protective level.

*When clipping the cutaway section of the wiring cover, firmly hold the cutaway section so that the section does not fly out,
then cut it. The cutaway section may fly out resulting in injury.
*Process the cross section to prevent the cutaway section of the wiring cover from damaging the electric wires.

«If electrical wires other than those specified by Yaskawa are used, the protective enclosure may not maintain the 1P20
protective level, even if the wiring cover is used correctly. Contact Yaskawa or your nearest sales representative for details.

«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.

6. Attach the wiring cover and terminal block cover to their original positions and tighten the screws on the
terminal block cover.

Figure 2.103 Reattach the Wiring Cover
7. Putthe terminal cover back in its original position.
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214 Control Circuit Wiring

This section explains the wiring for the control circuit.

€ Control Circuit Connection Diagram

Wire the drive control circuit as shown in the following diagram.

Drive

*

1

st [

Forward run/Stop

DIP switch S4
A3 analog input/
PTC input selection [Al]

DIP switch S1-3

A3 voltage/current selection [V]

(\
D AlEOPTC
Reverse run/Stop | 1 Isz S@ DIP switch S1-2
T I A2 voltage/current selection [I]
External fault | ! S3 %%} DIP switch S1-1
v IS &i@ A1 voltage/current selection [V]
Fault Reset ‘} 4
Multi-Step Speed ~ ! | I = [veo 1 | [oFFmD ON]
Multi-function Reference 1 (Main/Aux switch) 1 i S5 &i@ Tolol
Digital Input Multi-Step Speed L DIP switch S2 | v
Default Setting | |Reference 2 ' 1se &@ Termination resistor | 1|
o ON/OFF [OFF] O O}
o le—=——  ONOFF[OFF] 1O O, |
JOG command L s7 &@ M AM
P Jumper switch S5 MA
External baseblock | | S8 @ Analog monitor voltage/ MB
o = current selection [V]
L SN
o M1
Power supply output 1 M2
DC 24 V, max. 150 mA ’ —,
+24 V2
E (G)
Shield ground terminal
Pulse train input L RP Master speed reference pulse train /Mg
(max. 32 kHz) [ a)
: : +V Frequency setting power supply *3
L 10.5 V (max. 20 mA)
Do o2V Ll AT MFAI %
o [Default setting: Master frequency reference] M5
Frequency o -10 - +10 V (20 kQ)/0 - 10 V (20 kQ) Vel
Bias 4 mAto i 0 - 20 mA (250 Q)/4 - 20 mA (250 Q)
Frequency 20mA |+ |11 La2 MFAI2 %
setting i [Default setting: Adds the master frequency reference]
potentiometer D =10 - +10 V (20 kQ)/0 - 10 V (20 kQ)
o 0-20 mA (250 Q)/4 - 20 mA (250 Q)
[
0-10V |/ p 111 LA3MFAI3PTC input
L [Default setting: Auxiliary frequency reference] = MP
i1 |AC™ -10-+10V (20 kQ)/0 - 10 V (20 kQ) ' One
77 = 0-20 mA (250 Q)/4 - 20 mA (250 Q) .
ov oV
24 Vdc Control Frequency setting power supply, *3 =
Power Input *1 *G{L DC -10.5V, max. 20 mA ;”[ _FM
24V, 700 mA e PS DC 24 V power supply input o
7777777777777777777777777 | |
MEMOBUS Termination resistor | ' |
ﬁs-‘“ﬁsnb { ot (120 Q, 1/2 W) ! b
ax. 115.2 kbps ‘W DIP switch S2 ! o
2 *7 ! [
Safety ! ! 1AM
switch a9 ! ! AC
L. : (% I
|
l i E (G
Open | feedback | J_l_ | || YO0V 4 ~N] ! (ﬁ) -
Safety
controlle
_TIIICCIIZICICCIICIIIIIIConnectto MFDO
Figure 2.104 Control Circuit Connection Diagram
*1

(option).
*2

sourcing mode or internal/external power supply).

,JAAPAAAAAAAAJAAP

Fault relay output:

DC 30V, max. 1A

}AC 250V, max. 1A

(min. load DC 5V, 10 mA)

AC 250V, max. 1A

}MFDO:

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

} 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 (2.2 kQ)
[Default setting: Output frequency]

STy
:@,,.

T
1-10 - +10 V/0 - 10 V/4 - 20 mA

! [Default setting: Output frequency]
i

113
:@,,.

I

-10 - +10 V/0 - 10 V/4 - 20 mA
[Default setting: Output current]

“= indicates shielded cable.
“Zindicates shielded twisted-pair cable.
(© indicates main circuit terminal.

O indicates control circuit terminal.

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

Install a wire jumper between terminals SC-SP-SN to select the type of the power supply for MFDI (sinking/

NOTICE: Do not short circuit terminals SP and SN. Failure to obey will cause damage to the drive.

* Sinking Mode: Install a jumper between terminals SC and SP.
Do not short terminals SC and SN. Failure to obey will cause damage to the drive.
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2.14 Control Circuit Wiring

*3

*4

*5

*6
*7

*8
*9
*10

* Sourcing Mode: Install a jumper between terminals SC and SN.
Do not short terminals SC and SP. Failure to obey will cause damage to the drive.

» External power supply: Remove the wire jumper between terminals SC-SN and terminals SC-SP.
The output current capacity of the +V and -V terminals on the control circuit is 20 mA.
NOTICE: Do not install a jumper between terminals +V, -V, and AC. 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 Al to A3. 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 AC or connect them to the drive. Failure to comply may cause
malfunction or failure.

Do not connect terminals PS and AC inversely. Failure to obey will cause damage to the drive.

Enable the termination resistor in the last drive in a MEMOBUS/Modbus communications by setting DIP
switch S2 to the ON position.

Use sourcing mode when using an internal power supply for Safe Disable input.

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.

& Control Circuit Terminal Block Functions

Hx-xx parameters set functions assigned to the multi-function input and output terminals.

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

WARNING! Sudden Movement Hazard. Confirm the drive I/O signals and external sequence before performing a test run.
Setting A1-06 [Application Preset] may automatically change the I/O terminal function from the default setting. Failure to obey
can cause death or serious injury.

NOTICE: To extend the service life of the relay contacts and electrolytic capacitors inside the drive, the MC on the power source
side for turning the drive on (run) and off (stop) should be operated a maximum of one time in 30 minutes. Running and stopping
the motor should be done as much as possible via the run and stop operations of the drive. The drive can be run and stopped by
turning it on and off via the MC on the power source side, but if this is done frequently, it may cause the drive to fail. Improper
operation may shorten the service life of the relay contact and electrolytic capacitor.

B Input Terminals

Refer to the Table 2.16 for a list of input terminals and functions.

Text in parenthesis indicates the default setting for each multi-function output.

104

YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual



2.14 Control Circuit Wiring

Table 2.16 Multi-function Digital Input Terminals

Mode Tﬁ;r;' Name (Default) Function (Signal Level)
S Multi-function input selection 1
(ON: Forward run OFF: Stop)
S Multi-function input selection 2
(ON: Reverse run OFF: Stop) « Photocoupler
S3 Multi-function input selection 3 * 24V, 6 mA
(External fault (N.O.)) Note:
Multi-function i lection 4 Install the wire jumpers between terminals SC-SP and SC-SN to set the
S4 ulti-function mput selection MFDI power supply.
(Fault reset) *SINK Mode: Install a jumper between terminals SC and SP.
i . ) Do not short circuit terminals SC and SN. Failure to obey will cause
S5 Multi-function input selection 5 damage to the drive.
(Multi-step speed reference 1) * SOURCE Mode: Install a jumper between terminals SC and SN.
Digital . L . Do not short circuit terminals SC and SP. Failure to obey will cause
In pguts 6 Multljfunctlon input selection 6 damage to the drive.
(Multi-step speed reference 2) * External power supply: No jumper necessary between terminals SC-SN
S7 Multi-function input selection 7 and terminals SC-SP.
(Jog command)
sg Multi-function input selection 8
(Baseblock command (N.O.))
Multi-function input power supply
SN lov
MEDI power supply, 24 V (max. 150 mA)
SC Multi-function input selection Note:
common Do not short circuit terminals SP and SN. Failure to obey will cause
. Lo damage to the drive.
Sp Multi-function input power supply
+24 Vdc
H1 Safe Disable input 1 Remove the jumper between terminals HI-HC and H2-HC when using the
Safe Disable input.
* 24V, 6 mA
* ON: Normal operation
- H2 Safe Disable input 2 + OFF: Coasting motor
afe
Disable * Internal impedance 4.7 kQ
Input * OFF time of at least 2 ms
Safe Disable function common
HC Safe Disable function common Note: ) ) )
Do not short terminals HC and SN. Failure to obey will cause damage to
the drive.
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el Tr?;Ins“ Name (Default) Function (Signal Level)
* Response frequency: 0 Hz to 32 kHz
Master frequency reference pulse |* H level duty: 30% to 70%
RP train input * Hlevel voltage: 3.5 Vto 13.2 V
(Master frequency reference) * L level voltage: 0.0 Vto 0.8 V
* Input impedance: 3 kQ
+V Power supply for frequency setting |10.5 V (allowable current 20 mA max.)
-V Power supply for frequency setting |-10.5 V (allowable current 20 mA max.)
Al Multi-function analog input 1 Voltage input or current input
(Master frequency reference) Select terminal A1 using DIP switch S1-1 and H3-01 [Terminal A1 Signal
Level Select].
Select terminal A2 using DIP switch S1-2 and H3-09 [Terminal A2 Signal
Multi-function analog input 2 Level Seleci]
Master A2 . . * -10 V to +10 V/-100% to 100%
Frequenc (Combined to terminal A1) o . )
Refcel:rencg * 0V to 10 V/100% (input impedance: 20 kQ)
* 4 mA to 20 mA/100%, 0 mA to 20 mA/100% (input impedance: 250 Q)
* Voltage input or current input
Select using DIP switch S1-3 and H3-05 [Terminal A3 Signal Level
Select].
E— _ 0, 0
Multi-function analog input 3/PTC 10 V'to +10 V/-100% to 100%
A3 Input — 0V to 10 V/100% (input impedance: 20 kQ)
(Auxiliary frequency reference) — 4mA 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
A3 for PTC input.
AC Frequency reference common ov
E (G) |Connecting shielded cable -

B Output Terminals
Refer to Table 2.17 and Table 2.18 for a list of output terminals and functions.

Text in parenthesis indicates the default setting for each multi-function output.

Table 2.17 Control Circuit Output Terminals

Type Terminal Name (Default) Function (Signal Level)
N.O. output
MA (Fault) * Relay output
Fault relay * 30Vdc, 10mAtol A
output MB I(\;;lf)“tpm » 250 Vac, 10mA to 1 A
* Minimum load: 5V, 10 mA (Reference value)
MC Digital output common
ML | Multi-function digital output * Relay output
M2 (During run) * 30 VdC, 10mAtol A
* 250 Vac, 10 mAto1 A
fMUl‘Fi- M3 | Multi-function digital output ¢ Minimum load: 5 V, 10 mA (Reference value)
unction 7 d .
digital output M4 (Zeto speed) Note.. o ) )
M5 Refrain from assigning functions that frequently switch ON/OFF to
Multi-function digital output MFDO (M1 to M6), as doing so will shorten relay contact performance
(Speed agree 1) life. Switching life is estimated at 200,000 times (assumes 1 A,
M6 p g resistive load).
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Table 2.18 Control Circuit Monitor Output Terminals

Type Terminal Name (Default) Function (Signal Level)
Pulse Trai tput
mp | Pulse Train Outpu 32 kHz (max.)
(Output frequency)
M Analog monitor output 1 Select voltage or current output.
(Output frequency) * 0Vto+10 V/0% to 100%
Monitor * -10 V to +10 V/-100% to +100%
output Anal . ) * 4 mA to20 mA
AM (;la og monitor output Note:
(Output current) Select using jumper switch S5 and H4-07 [Terminal FM Signal Level
Select] or H4-08 [Terminal AM Signal Level Select].
AC Monitor common ov

B External power supply input terminals

The following table lists the functions of the external power supply input terminals.

Table 2.19 External power supply input terminals

Type Terminal Name (Default) Function
Supplies backup power to the drive control circuit, keypad,
PS External 24 V p:)wer supply |and option board.
External power supply 1Py 21.6 VDC to 26.4 VDC, 700 mA
input terminals
AC External 24 V power supply 0V
ground

B Serial Communication Terminals

Refer to the Table 2.20 for a list of serial communication terminals and functions.

Table 2.20 Serial Communication Terminals

Type Terminal Terminal Function (Signal Level)
Name
Communica |MEMOBUS/Modbus communications
D+ tion input/ | {jse an RS-485 cable to connect the
output () | drive. * RS-485
Modb Note: * MEMOBUS/Modbus

MEMOBUS/Modbus . communication protocol
communications Communica Set DIP switch S2 to ON to enable | K

D- tion output (-) the termination resistor in the last Max. 115.2 kbps

P drive in a MEMOBUS/Modbus
network.
AC Shield ground |0 V

€ Control Circuit Terminal Configuration

Control circuit terminals should be arranged as shown in the following figure.
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4 N
E(G) SN HC H1 H2 PS AC D+ D-
F M3 M4 M6
sksl=s
e *VAC -V A1 A2 A3 FMAMAC MPRP AC| M1 M2M5|
sEEEEEEEEEEIERNEEIE
S 1.2 S3 S4 S5 S6 S7 S8 SN SC SP MAMBMC]
sEEEEEEEEEEIEIN=-I=
. J

A - Terminal block (TB2-3)
B - Terminal block (TB2-2)
C - Terminal block (TB2-1)

D - Terminal block (TB1)
E - Terminal block (TB3)
F - Terminal block (TB4)

Figure 2.105 Control Circuit Terminal Arrangement

B Control Circuit Wire Gauges and Tightening Torques

Use the tables in this section to select the appropriate wires. Use shielded wire when wiring the control circuit
terminal block. For simpler and more reliable wiring, use crimp ferrules on the wire ends.

Table 2.21 Control Circuit Wire Gauges and Tightening Torques

Bare Wire Crimp Ferrule
Terminal Rec%r:Tge:ded Applicable Gauge RecoGnalrJ!ge:ded Applicable Gauge
2 2
mm2 (AWG) mm2 (AWG) mm2 (AWG) mm?2 (AWG)

S1-S8, SC, SN, SP
H1, H2, HC » Stranded wire
RP, +V, -V, Al, A2, A3, A 0.2t0 1.0
MI; FI\;I \/iM ;XC A3, AC 0.75 (24 t0 18) 0.5 0.25t0 0.5

o ’ (18) * Solid wire (20) (24 to 20)
D+, D-, AC 02t 1.5
MA, MB, MC, M1-M6 (24 to 16)
PS, E(G)

Crimp Ferrule

Always attach an insulated sleeve when using crimp ferrules. Refer to the following table for the recommended
external dimensions of the crimp ferrule and the model number.

Use the CRIMPFOX 6, a crimping tool manufactured by PHOENIX CONTACT.

_

¢d1

e

Figure 2.106 External Dimensions of Crimp Ferrule

Table 2.22 Crimp Ferrules Models and Sizes

Wire Gauge
mm2 (AWG) Model L (mm) L1 (mm) ¢d1 (mm) ¢d2 (mm)
0.25 (24) Al 0.25-8YE 12.5 8 0.8 2.0
0.34 (22) Al 0.34-8TQ 12.5 8 0.8 2.0
AL 0.5-8WH,
0.5 (20) ALO5.R0G 14 8 1.1 2.5
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€ Wiring the Control Circuit Terminal

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

NOTICE: Separate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, B1, B2, U/T1, V/T2, W/TS3, -, +1
+2) and other high-power lines. Improper wiring practices could cause drive malfunction due to electrical interference.

NOTICE: Wire contact output terminals MA, MB, MC and M1-M6 with them isolated from other control circuit wiring. If wired
improperly, the drive and its equipment will malfunction or the drive may trip.

NOTICE: Use a class 2 power supply when connecting to the control terminals. Improper application of peripheral devices could

cause drive performance degradation due to improper power supply.

s

NOTICE: Insulate shields with tape or shrink tubing to prevent contact with other signal lines and equipment. Improper wiring

practices could cause drive or equipment malfunction due to short circuit.

NOTICE: Connect the shield of shielded cable to the appropriate ground terminal. Improper equipment grounding could cause

drive or equipment malfunction or nuisance trips.

Wire the control circuit only after terminals have been properly grounded and main circuit wiring is complete.
Remove the keypad and front cover.

1. Press in on the hook of the LED status ring board to release it. Then, pull forward to remove the LED
status ring board.

Note:
»Take care so as not to damage the LED status ring board after it has been removed.

*The LED status ring board can be placed using the temporary placement holes. The location of the temporary placement

holes varies depending on the model.

A

A - Drive front C - Temporary placement holes
B - LED status ring board

Figure 2.107 Remove the LED Status Ring Board

(. 7 )

e

| ey —" v

A

A - Drive front C - Temporary placement holes
B - LED status ring board

Figure 2.108 Remove the LED Status Ring Board
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2.14 Control Circuit Wiring

A

A - Drive front C - Temporary placement holes
B - LED status ring board

Figure 2.109 Remove the LED Status Ring Board
2. Refer to the following diagram 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 cables as indicated to prevent operating faults. Improper wiring practices could
cause drive or equipment malfunction due to electrical interference.

NOTICE: Ensure that the control circuit wiring does not exceed 50 meters when using an analog signal from a remote
source to supply the frequency reference. Failure to comply could cause poor system performance.

A - Wire with crimp ferrule attached, C - When crimp ferrules are not used,
or unsoldered wire with the core remove approximately 5.5 mm
wires lightly twisted (0.21 in.) of the covering at the tip.

B - Pull back the shielding and lightly
twist the end with fingers,
keeping the ends from fraying.

Figure 2.110 Wiring Procedure for the Control Circuit

Note:
*Do not solder the core wire. When the core wire has been soldered, the connection may become loose over time.
*For preparing terminal ends of the shielded wire, refer to the following figure.

*When setting the frequency by analog reference from an external frequency setting potentiometer, use shielded twisted-pair
wires preparing wire ends as shown in the foIIowing figure Connect the shield to terminal E (G) of the drive.

) @ﬁ

A - Connect the cable sheath to C - Insulate with electrical tape or
terminal E (G) of the drive. shrink tubing.

B - Sheath

Figure 2.111 Preparing Ends of Shielded Cable
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3. Pass the cable through the gap in the wiring cover.

Figure 2.112 Control Circuit Wiring

4. |nstall the LED status ring board, front cover, and the keypad to their initial positions.

€ Switches and Jumpers on the Terminal Board

The terminal board is equipped with several switches used to adapt the drive I/Os to the external control signals as

shown in the Figure 2.113.

Set the switches to select the functions for the respective terminals.

Al PTC
p|S4m] [ M[]
A
4 Voo
s13 ] [W]
c|st2m [TH]
st (W]
. —
Figure 2.113 Locations of Switches
Table 2.23 1/0 Terminals and Switches Functions
Posi ; . . .
tion Switch Terminal Function Default Setting
A | DIP switch S2 ) Enables or disables the MEMOBUS/Modbus OFF
communications termination resistor.
B |Jumper switch S5 FM, AM Selects terminals FM and AM to either voltage or |FM: V (voltage output)
current output. AM: V (voltage output)
DIP switch S1-1 Al Selects the input signal type (voltage/current). V (voltage input)
C |DIP switch S1-2 A2 Selects the input signal type (voltage/current). I (current input)
DIP switch S1-3 A3 Selects the input signal type (voltage/current). V (voltage input)
D |Dip switch S4 A3 Selects MFAI or PTC input. Al (analog input)
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2.15 Control I/O Connections

2.15 Control I/O Connections

This section explains the settings for the listed I/O signals for the control circuit.

* Multi-function digital input (terminals S1 to S8)
» Multi-function digital output (terminals M1 to M6)

* Pulse train output (terminal MP)

* Multi-function analog input (terminals A1 to A3)

* PTC input (terminal A3)

* Multi-function analog monitor output (terminals FM, AM)

MEMOBUS/Modbus communications (terminal D+, D-, AC)

€ Pulse Train Output

Pulse train monitor output terminal MP can be used for sourcing mode or for sinking mode.

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

* Use for sourcing mode

The voltage level of the pulse train output signal varies depending on the load impedance.

Load impedance Output Voltage
RL(kR?) Vmr(V)
1.5 kQ or greater 5 Vor higher
4.0 kQ or greater 8 Vor higher
10 kQ or greater 10 Vor higher

Note:

Use the following formula to calculate the load resistance (kQ) needed to raise output voltage (V)mp.

RL=Vmpx2/ (12 - VMP) (Unit: kQ)

A - Load impedance

MP

AC

Figure 2.114 Wiring for Using Pulse Train Output in Sourcing Mode

* Use in sinking mode

The voltage level of the pulse train output signal varies depending on the voltage supplied by the external power
supply. Voltage supplied from an external source should be kept in the range of 10.8 Vdc to 16.5 Vdc. Adjust
the load impedance so the current is 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 greater

16 mA max.

A - External power supply
B - Load impedance

C - Sinking current

Figure 2.115 Wiring for Using Pulse Train Output in Sinking Mode
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2.15 Control I/O Connections

€ Set Sinking Mode/Sourcing Mode

Set the sinking mode/sourcing mode and the internal/external power supply for the multi-function digital input
terminals by short circuiting the control circuit terminals SC-SP and SC-SN. The default setting for the drive is
internal power supply sinking mode.

NOTICE: Do not short circuit terminals SP and SN. Failure to obey will cause damage to the drive.

- |

Mode Internal power supply (terminal SN-SP) External Power 24 V
| LI | | =
Sinking Mode | .Hﬁ ﬁg | | %ﬁg B
(NPN) oSN SN
sC sC
| 24V — - ! 24V
SP 24 Vdc power | SP
‘ — supply output —
¢ S7 | — - I — 1
| RSl = |
S8
e 3 - - -
Source Mode ! .Hﬁﬁ : | %L ; |
(PNP) SN ;SN
Lsc
i 24V 24V
SP 24 Vdc power | SP
| -

supply output ‘

€ Select Input Signals for Multi-Function Analog Input Terminals A1 to A3

Terminals A1 to A3 can be used to input either a voltage or a current signal. Set the signal type as shown in the

following table.
S~
S$1-3 1]
S1-2 I
st (W] [m
. l I J
Figure 2.116 Location of DIP Switch S1
e Input DIP Switch Settings Parameters
nal Signal | gyitch | Setting No. Signal Level
Voltage v 0: 0 V to 10 V/0% to 100% (input impedance: 20 kQ)
input (Default 1:-10 V to +10 V/-100% to 100%
Al Si-1 [ setting) | 3.0
Current I 2: 4 mA to 20 mA/0% to 100%
input 3: 0 mA to 20 mA/0% to 100% (input impedance: 250 Q)
Voltage v 0: 0 V to 10 V/0% to 100% (input impedance: 20 kQ)
input 1:-10 V to +10 V/-100% to 100%
A2 S1-2 I H3-09
Current 2:4 mA to 20 mA/0% to 100%
input (S]zfﬁfi;l)t 3: 0 mA to 20 mA/0% to 100% (input impedance: 250 Q)
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2.15 Control I/O Connections

Termi Input DIP Switch Settings Parameters
nal | Signal | gyitch | Setting | No. Signal Level
Voltage v 0: 0 V to 10 V/0% to 100% (input impedance: 20 kQ)
input (thfa““ 1: -10 V to +10 V/-100% to 100%
A3 13 | setting) | 305
Current I 2: 4 mA to 20 mA/0% to 100%
input 3: 0 mA to 20 mA/0% to 100% (input impedance: 250 Q)
Note:

*To set both Al and A2 to frequency reference, set H3-02, H3-10 = 0 [Terminal A1 Function Selection, Terminal A2 Function Selection
= Frequency Bias]. Both analog input values will be combined to create the frequency reference.

* To set DIP switches, use tweezers or a jig that has a tip of approximately 0.8 mm.

*To use terminal A3 as an analog input (voltage/current) terminal, set DIP switch S4 to “Al.” The default setting for DIP switch S4 is
“AL”

€ Set Multi-Function Analog Input Terminal A3 to PTC Input

Terminal A3 can be configured either as multi-function analog input, or as PTC input for motor overload
protection.

Use DIP switch S4 to select the input function.

Figure 2.117 Location of DIP Switch S4

Terminal Settings for DIP Description
Switches
Al Functions as multi-function analog input terminal.
(Default setting) Set H3-06 to select the input function.
A3 Functions as PTC input terminal.
PTC Set H3-06 = E [Motor Temperature (PTC input)].
Set S1-3 to “V” for voltage input.

€ Select Output Signals for Multi-Function Analog Output Terminals FM, AM

The signal type for terminals AM and FM can be set to either voltage or current output. Set the signal type using
jumper switch S5 and H4-07, H4-08.

Figure 2.118 Location of Jumper Switch S5
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Parameters
Terminal Typessi °rf| 3 :tput Jumper switch S5
g No. Signal Level
Boh
Voltage output O | 0:0Vtol0V
- 00 ..
(Default setting) e AM H4-07 :-10Vto 10V
FM == [MFAO Term FM
}Ol \% Signal Level Select]
Current output ‘6 I 2: 4 mA to 20 mA
FM AM
151 v
Voltage output O | 0:0Vtol0V
- 00 ..
(Default setting) PV AM H4-08 -10Vto 10V
AM 50 [MFAO Term AM
}Ol \% Signal Level Select]
Current output el 2:4 mA to 20 mA
FM AM

€ Switch ON Termination Resistor for MEMOBUS/Modbus Communications

Set DIP switch S2 to the ON position when the drive is the last slave in a MEMOBUS/Modbus communications.
This drive is equipped with a built-in termination resistor for the RS-485 interface.

Figure 2.119 Location of DIP Switch S2
Table 2.24 MEMOBUS/Modbus Communications Termination Resistor Setting

DIP switch S2 Description
ON The built-in termination resistor is switched ON.
OFF (default setting) The built-in termination resistor is switched OFF.
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2.16 Connect the Drive with a PC

2.16 Connect the Drive with a PC

The drive is equipped with a USB port (type USB mini-B).

The drive can connect to a USB port (type A) on a PC using a USB cable (USB standard 2.0 A: type mini-B).
After connecting the drive to a PC, Yaskawa DriveWizard Industrial software can be used to monitor drive

performance and manage parameter settings.

o0
A O o0
h -“*@f\

I—1 —1x U
=
e —————— / ——
b I S—
B
“@'\

\gﬁ%

A - USB cable (A: type Mini-B) C- Type A

B - Type Mini-B D-PC

Figure 2.120 Connect to a PC (USB)
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2.17 External Interlock

In applications where the system will be negatively impacted if the drive goes down, always create an interlock
between fault relay output (MA, MB, MC) and the DriveReady signal of multi-function digital output.

€ Drive Ready

When the drive is prepared for acceptance of the Run command, or is already operating, the multi-function digital
output terminal to which Drive Ready [H2-xx = 6] is set will enter the ON status.

In any of the following instances, Drive Ready is set to OFF, and Run commands will be ignored.

» when the power supply is shut off
* during a fault

» when there is problem with the control power supply
» when a parameter setting error makes the drive unable to run even if a Run command has been entered
» when a fault such as overvoltage or undervoltage is triggered as soon as the Run command is entered

* when the drive is in the Programming mode and will not accept a Run command even when entered

€ Interlock Circuit Example

Two drives running a single application might interlock with the controller using the Drive Ready and Fault

output signals as shown below.

Terminal Output Signal Parameter settings for Output signal
MA, MB, MC Fault -
M1-M2 Drive Ready H2-01 =06
Drive 1 Controller (upper)
MA A
Relay 1[] 0SA Relay 1
RUN| o Fault | MB Y ,'Xlgxz'so v 1> Fault 1
SN output| e ls
SC Relay 2 ISA Relay 2. ReADY 1
sp Drive M1
o . ’7 M2 I =
peration
ready [
Drive 2 Controller (upper)
MA )
SA Relay 1
RUN| o, Fault | .MB Relay 1 Nax oy 'E» Fault 2
SN output| e o
sC Relay 2 USA Relay 2 READY 2
SP Drive M1
: =
operation r M2 I
ready T

READY1 READY2 Fault1

Fault 2

Drive operation ready

N Operation Drive operation ready
circuit

Stop
N

RUN
I |
Lr

L2

1]

Figure 2.121 Interlock Circuit Example
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2.18 Install Braking Resistor

2.18 Install Braking Resistor

Braking resistor/braking resistor unit (dynamic braking option) helps bring the motor to a smooth and rapid stop
when working with high load inertia. When an attempt is made to decelerate a motor within an amount of time
that is shorter than it would normally take to coast to stop, the motor will rotate faster than the synchronous speed
that corresponds to the frequency that has been set. This will result in the motor becoming an induction generator.
As a result, the inertia energy of the motor and the load will be regenerated to the drive. At this time, the DC bus
capacitor of the drive is charged, and the voltage rises. Once the overvoltage level is surpassed, an ov [DC Bus
Overvoltage] will occur. To prevent these overvoltage faults, a dynamic braking option is necessary.

NOTICE: Review the Braking Unit and Braking Resistor Unit Installation Manual TOBPC72060001 before connecting a
dynamic braking option to the drive. Failure to obey can cause damage to the drive and braking circuit.

Note:
* Properly size the braking circuit to dissipate the power required to decelerate the load in the desired time. Ensure that the braking
circuit can dissipate the energy for the set deceleration time prior to running the drive.

*To install a dynamic braking option, set L8-01 [Internal DB Resistor Protect Sel] = 0.
*Set L3-04 = 0 [Stall Prevention during Decel = Disabled] when using a regenerative converter, regenerative unit, braking unit, braking
resistor, or braking resistor unit. The drive may not stop within the designated deceleration time if L3-04 = 0 [General Purpose].

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

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

To connect a Yaskawa ERF series braking resistor to the drive, set L8-01 = I [Internal DB Resistor Protect Sel =
Provided].

If using a non-ERF type braking resistor, connect a thermal overload relay between the drive and the braking
resistor, and set up a circuit that shuts off power to the drive at the trip contacts of the thermal overload relay.

€ Install a Braking Resistor: ERF Type

Connect the braking resistor as shown in the following figure for drive models 2004 to 2021 and 4002 to 4012.

When using a braking resistor, set L8-01 = 1 [3% ERF DB Resistor Protection = Enabled] and set one of the
MFDO parameters H2-01 to H2-03 [MFDO Function Select] to D [Braking Resistor Fault]. Use a sequence that
shuts the power OFF by using MFDO.

B1

Drive Braking resistor

B2

Figure 2.122 Install a Braking Resistor: ERF Type

€ Installing a Braking Resistor Unit : LKEB Type

Connect the braking resistor unit as shown in the following figure. To install a braking resistor unit, set L8-0/ = 0
[Internal DB Resistor Protect Sel = Not Provided].
Models 2004 to 2138 and 4002 to 4168 have a built-in braking transistor.

To protect the braking resistor unit from overheating, set up a sequence that shuts off the supply of power at the
trip contacts of the thermal overload relay.
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Braking resistor unit
(LKEB type)

B1

P 1
Drive ; Thermal
overload relay
B2 B 2

Figure 2.123 Installing a Braking Resistor Unit: LKEB type (Ex. 2004 to 2138, 4002 to 4168)

€ Installing a Braking Unit Connection: CDBR Type

To install a CDBR type braking unit, connect the terminal +3 of the drive to the terminal + on the braking unit.
Next, wire together the terminal - on the drive and braking unit. The terminal +2 is not used.

Set L8-55 = 0 [Internal DB TransistorProtection = Disable].
Note:

To install a CDBR type braking unit to the drive with a built-in braking transistor (models 2004 to 2138, 4002 to 4168), connect the
drive terminal B1 to the terminal + on the braking unit. Next, wire the terminal - on the drive and braking unit together. Terminal B2 is

not used.
Braking unit Braking resistor unit
(CDBR type) (LKEB type)
®3 @ ®0 P 1
. Thermal
Drive \ overload relay
) © ©0 B 2
3 4
8
Thermal ‘3
overload relay %’
]
Figure 2.124 Installing a Braking Unit: CDBR Type/Braking Resistor Unit: LKEB Type(Ex. 2169 to 2415, 4208 to 4675) g5
(=1
€ Connect Braking Units in Parallel gz

When connecting two or more braking units in parallel, refer to the following figure to determine the wiring and ﬂ
connector selections.

On braking units, there are connectors for selecting master or slave. Select the master side for only the first
braking unit. For the second unit on, select the slave side.
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Braking resistor overheat contacts Braking resistor overheat contacts Braking resistor overheat contacts
(Thermal overload relay) (Thermal overload relay) (Thermal overload relay)

®3 © Braking Braking Braking

resistor resistor resistor

unit unit unit
Drive
1 5 1 5
Braking unit 1 Braking unit 2 Braking unit 3

3~ i4 SI 4I 3I 4i
Cooling fin overheat contact ~ Cooling fin overheat contact ~ Cooling fin overheat contact

(Thermal switch contact) (Thermal switch contact) (Thermal switch contact)

Figure 2.125 Connect Braking Units in Parallel

4 Dynamic Braking Option Overload Protection

When using a dynamic braking option, Set up the sequence to shut off the power at the thermal relay trip contact
on the braking resistor unit as shown in the following figure to protect the braking resistor unit from overheating.

ELCB (MCCB) ¢

R—x ©
200/400V S — OS2

T— TIL3

A o l.
Braking resistor unit MC
(closes upon overheating)

Drive

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

Fault relay

Figure 2.126 Power Supply Interrupt for Overheat Protection (Example)

WARNING! Fire Hazard. When using a braking unit, use a thermal relay on the braking resistors and configure a fault contact
output for the braking resistor unit to disconnect drive main power via an input contactor. Inadequate braking circuit protection
could result in death or serious injury by fire from overheating resistors.
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2.19 Protect Drive Wiring

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

Install a molded-case circuit breaker (MCCB) or a residual current monitor/device (RCM/RCD) for line
protection between the power supply and the main circuit power supply input terminals R/L1, S/L2, and T/L3.
This protects the main circuit and devices wired to the main circuit while also providing overload protection.

The following describes the selection criteria for an MCCB or RCM/RCD, and the precautions that should be
followed when connecting the device.

* The capacity of the MCCB or RCM/RCD should be 1.5 to 2 times the rated output current of the drive. Use an
MCCB or RCM/RCD to keep the drive from faulting out instead of using overheat protection (150% for one
minute at the rated output current).

* If several drives are connected to one MCCB or RCM/RCD that is shared with other equipment, use a sequence
that shuts the power OFF when errors are output by using magnetic contactor (MC) as shown in the following
figure.

A - Power Supply B - Drive

Figure 2.127 Connect a Molded-Case Circuit Breaker

WARNING! Electrical Shock Hazard. Be sure to wire the main circuit terminal only after the power has been shut off using a
Molded-Case Circuit Breaker (MCCB), Residual Current Monitoring/Detection (RCM/RCD) or a Magnetic Contactor (MC).
Failure to obey can cause death or serious injury.

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

High frequency leakage current is generated because the drive’s output performs high-speed switching. To prevent
electric shock accidents or earth leakage fires induced by ground fault protection, install a RCM/RCD.

The RCM/RCD used at the power input side of the drive should be designed specifically for high frequencies, and
each drive should have a cumulative sensitivity amperage of at least 30 mA. Through the use of a specialized
breaker, high-frequency leakage current is eliminated, and only the leakage current from frequency bands harmful
to humans is detected.

Mechanical & Electrical

Installation

A device without a countermeasure against high frequencies can malfunction due to high frequency leakage
current. If a malfunction occurs using a device without a countermeasure, lower the carrier frequency of the drive,
switch to a more capable breaker, or use a RCM/RCD having a cumulative sensitivity amperage of at least 200
mA for each drive.

The following factors can have an effect on leakage current:
* Drive capacity
* Carrier Frequency
» Wiring distance and types of motor cables
* EMI/RFI filter
To protect personnel and drives, select a RCM/RCD that can handle both AC and DC power supplies, and which
are designed specifically to be able to deal with high frequencies.
Note:

Yaskawa recommends the use of the following RCM/RCDs, which were designed to be used with high frequencies.
* Mitsubishi Electric Corporation; NV series

*Schneider Electric; NS series
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2.20 Dynamic Braking Option, Motor Protection

€ Installing an Electromagnetic Contactor (MC) at Input Side of Drive

When the protective functions of the drive have been triggered, or when an emergency stop has occurred, and
according to the sequence, the main circuit power supply is to be shut off, an MC can be used instead of a molded-
case circuit breaker (MCCB). However, caution should be observed, since if an MC on the input side of the drive
(primary side) is used to forcefully stop the drive, regenerative braking will not operate, and a coast to stop will
occur.

NOTICE: Do not connect electromagnetic switches or MCs to the output motor circuits without proper sequencing. Improper
sequencing of output motor circuits could result in damage to the drive.

NOTICE: To extend the service life of the relay contacts and electrolytic capacitors inside the drive, the MC on the power source
side for turning the drive on (run) and off (stop) should be operated a maximum of one time in 30 minutes. Running and stopping
the motor should be done as much as possible via the run and stop operations of the drive. The drive can be run and stopped by
turning it on and off via the MC on the power source side, but if this is done frequently, it may cause the drive to fail. Improper
operation may shorten the service life of the relay contact and electrolytic capacitor.

NOTICE: Use a magnetic contactor (MC) to ensure that power to the drive can be completely shut off when necessary. The MC
should be wired so that it opens when a fault output terminal is triggered.

Note:

* When it is necessary to prevent machinery from restarting after recovery from a momentary power loss that occurred during run, an
MC can be installed at the input side of the drive, and a sequence that does not automatically set the start signal to ON after recovery of
power should be set up.

* When countermeasures for momentary power loss are required, such as when maintaining a circuit experiencing momentary power
loss, use a delayed release MC.

B Protection of Braking Resistor/Braking Resistor Unit

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

WARNING! Fire Hazard. When using a braking unit, use a thermal relay on the braking resistors and configure a fault contact
output for the braking resistor unit to disconnect drive main power via an input contactor. Inadequate braking circuit protection
could result in death or serious injury by fire from overheating resistors.

€ Installing a Thermal Overload Relay on the Drive Output

A thermal overload relays protect the motor by disconnecting power lines to the motor due to a motor overload
condition.

Install a thermal overload relay between the drive and motor in the following situations:

* When operating multiple motors on a single drive.

* When using a power line bypass to operate the motor directly from the power line.

It is not necessary to install a thermal overload relay when operating a single motor from a single drive. The drive
has electronic motor overload protection built into the drive software.

Note:
* When installing a thermal overload relay, set parameter L1-0/ = 0 [Motor Overload Protection Select = Disabled)].

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

B General Precautions When Using Thermal Overload Relays

Consider the following application precautions when using motor thermal overload relays on the output of drives
to prevent nuisance trips or overheat of the motor at low speeds:

* Low speed motor operation

* When operating multiple motors on a single drive.

* Motor cable length

* Nuisance tripping due to a high drive carrier frequency

Low Speed Operation and Thermal Overload Relays

Generally, thermal overload relays are applied on general-purpose motors (standard motors). When general-
purpose motors are driven by drives, the motor current is approximately 5% to 10% greater than if driven by a
commercial power supply. In addition, the cooling capacity of a motor with a shaft-driven fan decreases when
operating at low speeds. Motor overheating may occur even when the load current is within the motor rated value.
For this reason, the electronic thermal protector inside the drive should be set so it is enabled whenever possible.
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Electronic thermal overload protection function: motor is protected by simulating the cooling ability of general-
purpose motors and forced-vented motors based on the relationship between speed and heat characteristics within
the variable speed control range.

When Operating Multiple Motors on a Single Drive

To disable the overload protection function of the electronic thermal protector of the drive, set L1-01 = 0 [Motor
Overload Protection Select = Disabled].

Note:
When operating multiple motors with a single drive, the electronic thermal protector of the drive cannot be applied.

Long Motor Cables

When a high carrier frequency and long motor cables are used, nuisance tripping of the thermal relay may occur
due to increased leakage current. To avoid this, reduce the carrier frequency or increase the tripping level of the
thermal overload relay.

Nuisance Tripping Due to a High Drive Carrier Frequency
Current waveforms generated by high carrier frequency PWM drives tend to 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 there isn't another cause triggering overload before raising the detection level of the
thermal relay. Adjust electrothermal settings only after verifying local ordinances for electrical wiring. Improper wiring may cause
a fire.

YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual 123

Mechanical & Electrical

Installation



2.21 Improving the Power Factor

2.21 Improving the Power Factor

€ Connecting an AC Reactor or DC Reactor

Use an AC reactor or a DC reactor to suppress sudden current surges or harmonic current. By suppressing
harmonic current, an improvement in the power factor at the drive’s input side is also implemented.

Connect an AC reactor or a DC reactor the input side (primary side) in the following situations: An AC reactor
and DC reactor can be used in combination.
* To suppress 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 (over 600 kVA).
Note:

The main circuit terminal block for the drive, and the terminal blocks for the AC and DC reactors come in different shapes. The drive
comes with a European style terminal block, and the AC and DC reactors come with a round terminal block. Take due care when
preparing the ends of the wires.

B Connecting a AC Reactor

Note:

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

o] D
A /_/E\ U N X R/L1
= S VI A Y si2
0 i W| ~~~|Z TL3
A - Power supply C - AC reactor
B - MCCB D - Drive

Figure 2.128 AC Reactor Connection Example

B Connecting a DC Reactor

When installing a DC reactor, remove the jumper between terminals +1 and +2. Do not remove the jumper
between terminals +1 and +2 if a DC reactor will not be connected. Refer to the following figure to wire the DC
reactor.

A

T~

T~

TN

@19 Y@2
PN
D

A - Power supply C - Drive
B - MCCB D - DC reactor

Figure 2.129 DC Reactor Connection Example
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2.22 Prevent Switching Surge

2.22 Prevent Switching Surge

4 Connect a Surge Protective Device

A surge protective device suppresses surge voltage generated from switching an inductive load near the drive.
Inductive loads include magnetic contactors, electromagnetic relays, magnetic valves, solenoids, and magnetic
brakes. With inductive loads, always use a surge protective device or diode.

Note:

Do not connect a surge protective device to the drive output side.
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2.23 Reducing Noise

2.23 Reducing Noise
Note:

The main circuit terminal block for the drive, and terminal block for the noise filter come in different shapes. The drive comes with a

European style terminal block and the noise filter comes with a round terminal block. Take due care when preparing the ends of the
wires.

€ Connecting a Noise Filter to Input Side (Primary Side)

Drive outputs generate noise as a result of high-speed switching. This noise flows from inside the drive back to
the power supply, possibly affecting other equipment. Installing a noise filter to the input side of the drive can

reduce the amount of noise flowing back into the power supply. This also prevents noise from entering the drive
from the power supply.

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

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

filter
Note:
The model of the input side (primary side) noise filter is LNFD-xx.

Figure 2.130 Example of Connection of Noise Filter on Input Side (Primary Side)

€ Connecting a Noise Filter to (Secondary Side)

A noise filter on the output side of the drive reduces inductive noise and radio frequency interference.
The following figure illustrates an example of output-side noise filter wiring.

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

D
M
A - Power supply C - Noise filter on output side
B - Drive (secondary side)
D - Motor
Figure 2.131 Example of Connection of Noise Filter on Output Side (Secondary Side)

Note:
Glossary

Radio frequency interference: Electromagnetic waves radiated from the drive and cables create noise throughout the radio bandwidth
that can affect surrounding devices.

Inductive noise: Noise generated by electromagnetic induction can affect the signal line and may cause the controller to malfunction.
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2.23 Reducing Noise

B Preventing Inductive Noise

In addition to installation of a noise filter, explained above, another way to suppress inductive noise occurring at
the output side is to run all wiring through a grounded metal conduit. Lay the cables at least 30 cm away from the
signal line to prevent induced noise. Ground to metal conduits.

A
T~
T~
N
A - Power supply E - Separate at least 30 cm
B - Drive F - Controller
C - Shielded motor cable G - Signal line

D - Motor

Figure 2.132 Preventing Inductive Noise

B Reducing 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 reduce radio frequency interference.

Note:
The cable running between the drive and motor should be as short as possible.

A - Steel box E - Noise filter

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

D - Drive

Figure 2.133 Reducing Radio Frequency Interference
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2.24 Protect Drive at Failure

2.24 Protect Drive at Failure

€ Factory Recommended Branch Circuit Protection

To maintain compliance with UL61800-5-1, execute branch circuit protection when a short occurs in the internal
circuit. Yaskawa recommends connecting a semiconductor protective type fuses to the input side for branch circuit
protection. Refer to Table 2.25 to Table 2.28 for the recommended fuses.

NOTICE: Do not energize or operate equipment soon after a fuse blows or RCM/RCD trips. Check the condition of cable wiring

and peripheral devices to identify the root cause. If the root cause cannot be determined, do not turn on the power or operate
equipment. Contact Yaskawa Support immediately.

* 200 V class
The drive is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical
Amperes and 240 Vac maximum during short circuit of the power supply, when protected by fuses as specified
in this document.

* 400 V class
The drive is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical
Amperes and 480 Vac during short circuit of the power supply, when protected by fuses as specified in this
document.

The drive built-in short circuit protection does not provide branch circuit protection. Branch circuit protection
must be provided in accordance with the NEC (National Electric Code) the CEC (Canadian Electric Code, Part I),
and any additional local codes.

Table 2.25 Factory Recommended Branch Circuit Protection: 200 V Class (ND)

Drive Model i mran)gml;'lrcr’lua:gmicable Input Current Rating senllllf:: gl;(t:;zrgl:?:::tt on
KW (HP) A Manufgﬁtsusrs‘gnEnATONl
2004 0.75 (0.75) 4.8 FWH-45B
2006 1.1 (1.5) 6.7 FWH-45B
2010 2203) 12.7 FWH-45B
2012 34 17 FWH-100B
2018 3.7(5 20.7 FWH-100B
2021 5.5(7.5) 30 FWH-100B
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
FWH-225A
2082 22 (30) 114 FWHL250A =2
FWH-225A
2110 30 (40) 111 FWVZIQSOSA -
FWH-275A
2138 37 (50) 136 FWIL300A 2
FWH-275A
2169 45 (60) 164 FWIHL3S0A 2
FWH-325A
2211 55(75) 200 FWV;/{-4201 o
2257 75 (100) 271 FWH-600A
2313 90 (125) 324 FWH-800A
2360 *1 110 (150) 394 FWH-1000A
2415 *1 - - -

*1  Approval pending. Contact Yaskawa or your nearest sales representative.
*2  Yaskawa recommends a fuse with a large rated current for applications involving repeated loads.
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2.24 Protect Drive at Failure

Table 2.26 Factory Recommended Branch Circuit Protection: 200 V Class (HD)
Drive Model b mﬁ‘)gml:rgu?gﬂ:icable Input Current Rating Serr;::: tlj?:‘t:;?ir&:?rt::tt on
KW (HP) A Manufgﬁtsusrr(re‘l;nEnATONl
2004 0.55 (0.5) 3.6 FWH-45B
2006 0.75 (1) 4.8 FWH-45B
2010 152 8.9 FWH-45B
2012 22033) 12.7 FWH-100B
2018 3(4) 17 FWH-100B
2021 3.7(5) 20.7 FWH-100B
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 FEV“I/{IZ?)ZA"‘I
2110 22 (30) 82 Ff;ifééiﬁ]
2138 30 (40) 111 FEVV;’{I_{;)Z)SAﬁI
2169 37 (50) 136 FENVIV{IZSSA%
2211 45 (60) 164 FEVV;[{IL?):\*I
2257 55(75) 200 FWH-600A
2313 75 (100) 271 FWH-800A
2360 *2 90 (125) 324 FWH-1000A
2415 *2 110 (150) 394 FWH-1000A
*1  Yaskawa recommends a fuse with a large rated current for applications involving repeated loads.
*2  Approval pending. Contact Yaskawa or your nearest sales representative.
Table 2.27 Factory Recommended Branch Circuit Protection: 400 V Class (ND)
The maximum The maximum Semiconductor
kW (HP) kW (HP) A Manufacturer: EATON/
Input Voltage <460V | 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) 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 55(1.5) 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
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2.24 Protect Drive at Failure

The maximum
applicable motor

The maximum
applicable motor

Input Current Rating

Semiconductor
Protection Fuse Rated

Drive Model output output Current
kW (HP) kW (HP) A Manufacturer: EATON/
Input Voltage <460 V | Input Voltage > 460 V Bussmann
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 FEV“;IHj)?)ZA"‘I
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 %2 200 (250) 220 (300) 373 FWH-800A
4389 %2 220 (300) 260 (350) 410 FWH-1000A
4453 *2 250 (335) 300 (400) 465 FWH-1200A
4568 *2 315 (400) 335 (450) 584 FWH-1200A
4675 2 355 (450) 370 (500) 657 Fl\:V\ZIHlé?)g(/)\A*I
*1  Yaskawa recommends a fuse with a large rated current for applications involving repeated loads.
*2  Approval pending. Contact Yaskawa or your nearest sales representative.
Table 2.28 Factory Recommended Branch Circuit Protection: 400 V Class (HD)
The maximum The maximum Semiconductor
kW (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(2) 1.5(2) 4.7 FWH-50B
4007 2.2(3) 223) 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) 21.2 FWH-90B
4031 11 (15) 11 (15) 30.6 FWH-150B
4038 15 (20) 15 (20) 41.3 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 FI\JN“I/{}_IA‘?;SA{]
4208 90 (125) 90 (125) 170 FWH-500A
4250 110 (150) 110 (150) 207 FWH-600A
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2.24 Protect Drive at Failure

The maximum
applicable motor

The maximum
applicable motor

Input Current Rating

Semiconductor
Protection Fuse Rated

Drive Model output output Current
kW (HP) kW (HP) & Manufacturer: EATON/

Input Voltage <460V | Input Voltage >460 V Bussmann

4296 132 (175) 150 (200) 248 FWH-700A
4371 %2 160 (200) 185 (250) 300 FWH-800A
4389 2 200 (250) 220 (300) 373 FWH-1000A
4453 %2 220 (300) 260 (350) 410 FWH-1200A
4568 *2 250 (335) 300 (400) 465 FWH-1200A
4675 *2 315 (400) 335 (450) 584 FWH-1400A

FWH-1600A */

*1  Yaskawa recommends a fuse with a large rated current for applications involving repeated loads.
*2  Approval pending. Contact Yaskawa or your nearest sales representative.
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2.25 Wiring Checklist

2.25 Wiring Checklist

After wiring the drive, check the following items before doing a test run.

Table 2.29 Power Supply Voltage/Output Voltage

Checked No. Item to Check
1 The power supply voltage should be within the input voltage specification range of the drive.
Table 2.30 Main Circuit Wiring
Checked No. Item to Check
1 The power supply should be passed through a molded-case circuit breaker (MCCB) before being input.
An appropriate molded-case circuit breaker (MCCB) should be connected.
2 Properly wire the power supply to drive terminals R/L1, S/L2, and T/L3.
3 Properly wire the drive and motor together. The motor lines and drive output terminals U/T1, V/T2, and W/T3
should match to produce the desired phase order.
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.
* When the wiring distance between the drive and the motor is long, confirm that the voltage drop in the wire
meets the value calculated as follows:
Motor rated voltage (V) x 0.02 > V3 x wire resistance ((/km) x wiring distance (m) x motor rated current
(A) x 103
* If the cable between the drive and motor exceeds 50 m, lower the carrier frequency using C6-02 [Carrier
Frequency Selection].
6 Properly ground the drive.
7 Tighten main circuit and grounding terminal screws of the drive to their specified torques.
8 Set up overload protection circuits when running multiple motors from a single drive.
A - Power Supply C - MC1-MCn:
B - Drive electromagnetic
contactor
D - oL1 - oLn: thermal
overload relay
Note:
Set HI1-03 = 25 [Terminal S3 Function Selection = External fault (N.C., always detected, coast to stop)].
9 Install an electromagnetic contactor (MC) when using a braking resistor or a braking resistor unit. Properly
install the resistor and ensure that overload protection shuts off the power supply using the electromagnetic
contactor.
10 Verify phase advancing capacitors, input noise filters, or earth leakage circuit breakers are NOT installed on
the output side of the drive.
Table 2.31 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 E (G).
3 For 3-Wire sequence, set parameters for multi-function digital input terminals, and wire control circuits.
4 Properly wire any option cards.
5 Check for any other wiring mistakes.
Only use a multimeter to check wiring.
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2.25 Wiring Checklist

Checked No. Item to Check
6 Tighten the control circuit terminal screws of the drive to their specified torques.
7 Pick up all wire clippings.
8 Ensure that no frayed wires on the terminal block are touching other terminals or connections.
9 Properly separate control circuit wiring and main circuit wiring.
10 Control circuit wiring should not exceed 50 m.

11

Safe Disable input wiring should not exceed 30 m.
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2.26 Motor Application Precautions

2.26 Motor Application Precautions

€ Use with Existing Standard Motors
B Low Speed Range

When a drive is used to operate a standard motor, power loss will increase compared to cases when the motor is
operated using a commercial power supply. In the low speed range, the self-cooling capability of such a motor
decreases with the speed, so the temperature of the motor will tend to rise quickly. Therefore, reduce the load
torque of the motor in the low speed range. The following figure shows the allowable load characteristics for a
Yaskawa standard motor. Use a motor designed specifically for operation with a drive when 100% continuous
torque is needed at low speeds.

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 2.134 Allowable 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 suitable for PWM drives. Failure to comply may cause a short circuit or ground
fault due to insulation deterioration.

B High-Speed Operation

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

B Torque Characteristics

Torque characteristics differ compared to operating the motor directly from line power. The user should have a
full understanding of the load torque characteristics for the application.

B Vibration

Vibrations could occur in the following situations.

* Resonance with the natural frequency of machinery
Take particular caution when adding a variable speed drive to an application running a 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.

* Unbalance of the revolving member itself
Take particular caution when the speed of the motor is increased above 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 experience subsynchronous resonance problems.
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2.26 Motor Application Precautions

B Audible Noise

The audible noise of the motor varies based on the carrier frequency setting. When using a high carrier frequency,
audible noise from the motor is comparable to the motor noise generated when running from line power.
However, unpleasant motor noise is likely to increase when operating at speeds above the rated rotation speed.

€ Use with PM Motors

* Contact Yaskawa or your nearest sales representative if intending to use a PM motor not manufactured by
Yaskawa.

* Motor cannot be operated using a commercial power supply. If it is necessary to achieve operation using
commercial power supply, use an induction motor.

* A multiple number of PM motors cannot be driven using one drive. When such operation is necessary, employ
an induction motor with a variable speed control drive.

* When starting with Open Loop Vector Control for PM motor, the motor may operate in the reverse direction for
up to half turn (electrical angle).

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

* In Open Loop Vector Control for PM motors, braking torque is less than 125% when running between 20% and
100% speed, even with a braking resistor unit. Braking torque drops to less than 50% when running at less than
20% speed.

* In Open Loop Vector Control for PM motors, the allowable load inertia moment is approximately 50 times
higher than the motor inertia moment. Use the Closed Loop Vector Control for PM for applications with a larger
inertia moment.

* When using a holding brake in Open Loop Vector Control for PM motors, release the brake prior to starting the
motor. Failure to set the proper timing can cause speed loss. Note that such configurations must never be used
for applications where heavy loads are handled, such as for conveyors or elevators in particular.

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

To restart a coasting motor rotating below 200 Hz, use the Speed Search function.
If the motor cable is relatively long, stop the motor using Short Circuit Braking.

S
Note: =
The Short Circuit Braking function uses the drive to forcefully produce a short across the wires of the motor, causing it to stop before it
has time to coast to a stop. i
T
* EZ open loop vector control can also be used to operate synchronous reluctance motors (SynRM). Contact S8
Yaskawa or your nearest sales representative for details. g =
» When replacing the encoder of a PM motor due to encoder failure, put the motor in the state where it can rotate = 2

and execute Z Pulse Offset Tuning or PM Rotational Auto-Tuning. ﬂ

* If oC [Overcurrent], STPo [Pull-Out Detection], or LSo [LSo Fault] occur during restart, retry Speed Search
and use the Short Circuit Braking function when starting to adjust the motor.

€ Precautions Concerning Use of Specialized Motors

B Pole Change Motor

The rated current of pole change motors differs from that of standard motors. Check the maximum current of the
motor before selecting a drive. Always stop the motor before switching between the number of motor poles. If the
number of poles is changed while the motor is turning, the motor will coast to stop due to overvoltage from
regeneration or the overcurrent protection circuitry.

B Submersible Motors

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

The motor and the drive must be tested together to be certified as explosion-proof. The same is true even for
existing installations of explosion-proof motors. The drive is not designed for explosion-proof areas. Ensure that
the drive is installed in a safe location.

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 differs depending on the lubricating method and the manufacturer. In particular, in the
case of oil lubrication, continuous operation in the low speed range may cause burnout. Consult with the
manufacturer for the applications that require frequencies in excess of the rated frequency.

B Single-Phase Motors

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

B Motor with Brake

When using a drive to operate a motor with brake, and the brake is connected to the output side of the drive, it
may not release at start due to low voltage levels. Use a motor with brake that has an independent source of power
for the brake. Connect the brake power supply to the power supply side of the drive. Note that motors with built-
in brakes tend to generate a fair amount of noise when running at low speeds.

€ Notes on Power Transmission Mechanism

Take care if continuously operating power transmission machinery at low speed, if such machinery incorporates
gearboxes, transmissions, or reduction gears that use oil for lubrication. At low speeds, oil lubrication systems can
lose their effectiveness. Note also that operation at a frequency exceeding the rated frequency can result in a
variety of problems with the power transmission mechanism, including audible noise and reduced service life and
durability due to centrifugal force. Due caution should be observed.
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Startup Procedure and Test Run

3.1
3.2
3.3
3.4
3.5
3.6
3.7

3.8
3.9
3.10

3.1

The basic steps to follow to start up the drive and perform a test run, and the procedures for
Auto-Tuning and the use of the keypad are explained in the following.

Safety Precautions.........ccncsnsssnns s 138
=17/ o - T S 139
LED Status RiNg.....cccceoiierrcrirsscrscrssssisssesss s s s s sssssesssesssssnssssssssssnssssssssssnsssssns 145
Start-up Procedures ... s 147
Items to Check before Starting Up Drive........ccccensnninnsnsssssessssssssnnnnns 152
Keypad Operation ... oecrecrrcrscsssesssssessessssssess e sssssssssssssssssnssssssssssnsessens 154
Automatic Parameter Settings Optimized for Specific Applications
(Application Selection) ... ————————— 189
AULO-TUNING ..o s s n s n s 191
L= =3 B 2 201
Fine Tuning during Test Runs (Adjustment of Control

FUunctionality) ... 203
Test RUN ChecCkKIist ... 213
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3.1 Safety Precautions

3.1 Safety Precautions

ADANGER

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. To prevent
electric shock, always wait for at least the amount of time indicated on the warning labels. When
all indicators are OFF, remove the covers before measuring for dangerous voltages to make
sure that the drive is safe.

Failure to obey will cause death or serious injury.

AWARNING

Electrical Shock Hazard

Do not operate equipment with covers removed. The diagrams in this section may include
drives without covers or safety shields to illustrate details. Be sure to reinstall covers or shields
before operating the drives and run the drives according to the instructions described in this
manual.

Failure to obey can cause death or serious injury.

Do not remove covers or touch circuit boards while the power is on.

Failure to comply could cause death or serious injury.

Prepare a separate holding brake. Wire the holding brake so when a fault occurs, it is activated
by an external sequence and shuts the power off or triggers an emergency switch.

Failure to comply could result in death or serious injury.

Crush Hazard

Make sure that proper safety measures have been taken in hoist-type application to prevent the
load from falling.

Failure to do so may result in injury.
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3.2 Keypad

‘ Back view

C b1y
LO/RE

Figure 3.1 Keypad

Table 3.1 Keypad: Names and Functions

No. Name Function

[luminates 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 with a frequency reference of 0 Hz, but the drive is not set for zero
speed control.

RUN LED Flashes quickly to show that:
A - * The drive received a Run command from the MFDI terminals and is switching to REMOTE Mode
RUN while the drive is in LOCAL Mode.

* 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 b7-17 = 0 [Run Command at Power Up =
Disregard Existing RUN Command].

Illuminates when the drive detects a fault.
Flashes when the drive detects:

ALM LED
B * Alarm
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 The insertion point for a microSD card.
Insertion Slot
Function Keys The menu shown on the keypad sets the functions for function keys.
F1,F2, F3 The name of each function is in the lower half of the display window.

P s
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3.2 Keypad

No. Name Function
I[lluminated: The keypad controls the Run command (LOCAL Mode).
OFF: The control circuit terminal or serial transmission device controls the Run command (REMOTE
LORELED | Modok
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 5/-0/ and the Run command source selected in b7-02.
Switches drive control for the Run command and frequency reference between the keypad (LOCAL) and
an external source (REMOTE).
Note:
F LO/RE Selection Key * Stop operation to enable the LO/RE Selection Key when in Drive Mode. Set 02-01 = 0 [LO/RE Key
Function Selection = Disabled] to disable when switching from REMOTE to LOCAL will
have a negative effect on system performance.
* The drive will not switch between LOCAL and REMOTE when it is receiving a Run command from
an external source.
Stops drive operation.
Note:
STOP Key
G Uses a stop-priority circuit. Push to stop the motor even when a Run command is active at
MEFDI terminals. Set 02-02 = 0 [STOP Key Function Selection = Disabled] to disable the priority in
Left Arrow Key  |Moves the cursor to the left.
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.
(A
H Right Arrow Key |* Moves the cursor to the right.
(RESET) + Continues to the next screen.
» Restarts the drive to clear a fault.
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 operation in Auto-Tuning Mode.
I Note:
Push on the keypad to set the drive to LOCAL Mode before using the keypad to operate the
motor.
J USB Terminal Insertion point for a mini USB cable. Use the mini USB cable to connect the drive to a PC.
K RJ-45 Connector | Connects the keypad directly to the drive.
Remove it when installing/replacing the clock battery.
Note:
L Clock Battery Cover *Refer to “Replace the Keypad’s Battery” for details on the type of battery required and the installation
procedure.
* The clock battery is not supplied as accessories.

WARNING! Sudden Movement Hazard. Remove all persons and objects from the area around the drive, motor, and machine
area before switching control sources when b1-07 = 1 [LOCAL/REMOTE Run Selection = Accept Existing RUN Command].
Failure to obey can cause death or serious injury.
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3.2 Keypad

€ LCD Display

A B C D

10:00 am FwD Rdy Home

E;ﬁglReﬁsrence (A1) (). ()() g

e wo 0,00

Output Current
U103 A 0.00
130G Menu FWD/REV |

Figure 3.2 LCD Display Indications
Table 3.2 LCD Display Indications and Meaning

Sym _—r
bol Name Description
A |Time display area | Current time is displayed. Time is set in the default settings screen.
Shows direction of motor rotation.
* FWD: Displayed when set to Forward run.
B Eorward - * REV: Displayed when set to Reverse.
everse indication
Note:
FWD or REV will be flashing while DriveWorksEZ is being used.
Ready Rdy is displayed when the drive is ready for operation or is currently running.
D |Mode display area | The name of the currently displayed mode or screen is shown here.
The current frequency reference source is shown here.
* KPD: keypad
E Frequency reference |* Al analog input terminal (terminals Al to A3)
source indication |« COM: MEMOBUS/Modbus communications
* OPT: option card
* RP: pulse train input terminal (terminal RP)
F |Data display area Values set for parameters, current values of monitors, and details of operational results are shown here.
Function keys 1 to 3 | The function names shown here change depending on the screen that is selected. Execute a function by
G . .
(F1to F3) pressing one of the function keys to on the keypad.
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3.2 Keypad

€@ Indicator LEDs and Drive Status

Indicator Display Drive Status
[luminated The drive is operating the motor.
* The drive is decelerating to stop.
. * The drive received a Run command with a frequency reference of 0 Hz, but the drive
Flashing .
is not set for zero speed control.
» The drive received a DC Injection Braking command.
* The drive received a Run command from the MFDI terminals and is switching to
REMOTE Mode while the drive is in LOCAL Mode.
* The drive received a Run command from the MFDI terminals when the drive is not in
RUN LED Drive Mode.
- * The drive received a Fast Stop command.
RUN * The safety function shuts off the drive output.
Flashing Quickly |, The user pushed on the keypad while the drive is operating in REMOTE
Mode.
* The drive is energized with an active Run command and b7-17 = 0 [Run Command at
Power Up = Disregard Existing RUN Command].
* When b7-03 = 3 [Stopping Method Selection = Coast to Stop with Timer], the Run
command is disabled then enabled during the Run wait time.
* The drive received a DC Injection Braking command.
OFF The motor is stopped.
[lluminated The drive detects a fault.
The drive detects:
* Alarm
ALM LED Flashi * An oPE parameter setting error
ashin .
& * Auto-Tuning Errors
Note:
The digital characters shown on the keypad will also flash.
OFF The drive does not detect fault or alarm.
LO/RE LED Illuminated The keypad controls the Run command (LOCAL Mode).
@ OFF The control circuit terminal or serial transmission device controls the Run command
(REMOTE Mode).

B LED Flashing Statuses
Refer to Figure 3.3 for the difference between flashing and flashing quickly.

1s
~ ON ON
Flashing S
ON ON ON ON
Flashing
quickly

Figure 3.3 LED Flashing Statuses

Drive Output Frequency

) " RUN | ! T RUN
/ during zt(')_'p i {STOP ! STOP
z, 1 1 | |
Frequency Setting OHzJ | | l e E
RUN LED | oFf ] ON Flashing.  OFF _[Flashing OFF |

Figure 3.4 Relation between RUN LED and Drive Operation
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3.2 Keypad

€ Keypad Mode and Menu Displays

10:00 am FwD Rdy

Home

Freq Reference (KPD)
U1-01 Hz
output Frequency

uioz bz Y. UY

Output Current

v1-03 A 0.00
J0G Menu FWD/REV

HOME

10:00 am FWD Rdy Menu
@ Parameters

@& User Custom Parameters

iy parameter Backup/Restore
A Modified param / Fault Log
4 Auto-Tuning

Home
10:00 am FwD Menu
3 Monitors
2

@ User Custom Parameters
iy parameter Backup/Restore
A Modified param / Fault Log
4 Auto-Tuning

Home

At

10:00 am FwD
. Monitors
@ Parameters
iy parameter Backup/Restore
A Modified param / Fault Log
44 Auto-Tuning

Home

MY+ D

10:00 am FwD Menu
. Monitors
@ Parameters
@ User Custom Parameters
iy
A Modified param / Fault Log
4 Auto-Tuning
Home

MY+ D

10:00 am FwD Menu
. Monitors
& Parameters
@ User Custom Parameters
iy parameter Backup/Restore
A
& Auto-Tuning
Home

ZSE N AN2

10:00 am FwD Menu
& Parameters
@ User Custom Parameters
Ty parameter Backup/Restore
A Modified param / Fault Log
®
< Initial Setup
Home

SRR N2

Menu

10:00 am FwD Menu

@ User Custom Parameters

y parameter Backup/Restore
A Modified Param / Fault Log
& Auto-Tuning

SAnitial Setup »

i Diagnostic Tools

Home

MY+ D

10:00 am FwD Menu

@ User Custom Parameters

iy parameter Backup/Restore
A Modified param / Fault Log
4 Auto-Tuning

< Initial Setup
:jpiagnostic Tools

Home

Main Menu

10:00 am FwD Rdy Monitor
Standard Monitor »
Custom Monitor Q
> Bar Graph <
Analog Gauge (0]
C— Trend Plot Z
F’I o
Q.
Back H0|:ne )
Monitors
:00 am  FwD Parameters
A Initialization Parameters »
b Application
> C Tuning
d References
E Motor Parameters
F Options
Back Home
Parameters
Parameters
> control Method Selection
in1-02 2 @
Frequency Reference Selection 1
b1-01 1 @
Back Home
User Custom Parameters
[10:00 am _Fwp Backup
Select Items to Backup/Restore
Standard Parameters »
------.»
4‘------
Back Home
Parameter Backup/Restore LY
10:00 am FwD History 8
ifModi fied Parameters » o
A Fault Log 3
— 3
—— >
CF E
7l
Back Home §
Modified Parameters/Fault Log %
10:00 am FwD Auto Tuning
@ Select Auto-Tuning mode
—p
4‘------
Back Home
Auto-Tuning
10:00 am FwD Init Setup
=l anguage Selection 4
(5 Set Date/Time
> < setup wizard
“? show Initial Setup Screen
4‘------
Back Home
Initial Setup
10:00 am FwD Tools
Data Logger »
Backlight
> Drive Information
4‘------
Back Home Setup

Diagnostic Tools

Figure 3.5 Keypad Functions and Display Levels
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3.2 Keypad

Note:
* Energize the drive with factory defaults to show the Initial Setup screen. Push (Home) to show the HOME screen.
—Select [No] from the [Show Initial Setup Screen] setting to not display the Initial Setup screen.

*Push from the Home screen to show drive monitors.

*Push @ to set d1-01 [Reference 1] when the Home screen shows UI-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 51-08 [Run Command Select in PRG
Mode] to accept or reject a Run command from an external source while in Programming Mode.
—Set b1-08 = 0 [Disregard RUN while Programming] to reject the Run command from an external source while in Programming Mode
(default).

—Set b1-08 = 1 [Accept RUN while Programming] to accept the Run command from an external source while in Programming Mode.
—Set b1-08 = 2 [Allow Programming Only at Stop] to prevent changes from Drive Mode to Programming Mode while the drive is

operating.
Table 3.3 Drive Mode Screens and Functions
Mode Keypad Screen Function
Drive Mode |Monitors Sets monitor items to display.
Parameters Changes parameter settings.
User Custom Parameters Shows the User Parameters.
Parameter Backup/Restore Saves parameters to the keypad as backup.
Pro%\r/laoncllrening Modified Parameters/Fault Log Shows modified parameters and fault history.
Auto-Tuning Auto-Tunes the drive.
Initial Setup Changes initial settings.
Diagnostic Tools Sets data logs and backlight.
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3.3 LED Status Ring

3.3 LED Status Ring

The LED Status Ring on the drive cover shows the drive operating status.

a

g
00

=]
()

=g

g,

A - ALM/ERR C - RUN
B - Ready

ao0
0 0

A

\

C
g A
S,
|

B

LED Status Description

Illuminated The drive detects a fault.

The drive detects:

* An Alarm

* An oPE parameter setting error

A ALM/ERR Flashing */ * A fault or error during Auto-Tuning.
Note:

The LED will illuminate to identify a fault if the drive detects a fault and an alarm at the
same time.

OFF No fault or alarm occurs on the drive.

[luminated The drive is operating or is prepared for operation.

Flashing *I The drive is in S7o [Safe Torque OFF] Mode.

Flashin%IQuickly The voltage of the main circuit power supply dropped, and only the external 24 V power

B Ready supply provides the power to the drive.

* The drive detects a fault.

OFF * There is no fault and the drive received a Run command, but the drive cannot operate (such

=
as when in Programming Mode, or when is flashing).

[luminated The drive is in regular operation.

* The drive is decelerating to stop.

* The drive received a Run command with a frequency reference of 0 Hz, but the drive is not
set for zero speed control.

* The drive received a DC Injection Braking command.

Flashing */

* The drive received a Run command from the MFDI terminals and is switching to REMOTE
Mode while the drive is in LOCAL Mode.

¢ 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.

Flashin%]Quickly * 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 b1-17 = 0 [Run Command at
Power Up = Disregard Existing RUN Command].

» The drive is set to coast-to-stop with timer (b1-03 = 3 [Stopping Method Selection = Coast
to Stop with Timer]), and the Run command is disabled then enabled during the Run wait
time.

OFF The motor is stopped.

*1  Refer to Figure 3.6 for the difference between flashing and flashing quickly.
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3.3 LED Status Ring

oN
Flashing !
ON ON
Flashing
quickly

N

ON ON

Figure 3.6 LED Flashing Statuses

Drive Output Frequency | Y " T
during stop RN [STOP | RN sTop
D/ b -
z, 1 ‘ | |
Frequency Setting LbzT i | | e —
RUN LED | oFfF ] ON Flashing.  OFF _[Fiashing OFF |

Figure 3.7 Relation between RUN LED and Drive Operation
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3.4 Start-up Procedures

3.4  Start-up Procedures

The basic steps required to start up the drive are explained in the following. Use the flowcharts to determine the
most appropriate start-up method for a given application. Note that only the most basic settings are introduced
here.

Note:

Refer to the section of A7-06 to set up the drive using one of the Application Presets.

€ Flowchart A (Connect Motor and Run It With Minimal Setting Changes)

Flowchart A describes a basic start-up sequence to connect a motor and get it running with a minimal amount of
setting changes. Settings can slightly vary depending on the application. Use the drive default parameter settings
in simple applications that do not require high precision.

C Start D)
1

( Installation and Wiring )
( Check before Energizing Drive j
1
E 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 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 g
4: Advanced Open Loop Vector Control 7: Closed Loop Vector Control o
for PM S
e
@
o
To To To o
sub-chart sub-chart sub-chart o c
A-1 A-2 A-3 g—é’
53
ne

From sub-charts A-1, A-2, A-3

Application Preset

A1-06 used? YES |
( Set A1-06. )
NO |
( 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 3.8 Basic Steps before Startup
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3.4 Start-up Procedures

€ Sub-Chart A1 (Induction Motor Auto-Tuning and Test Run Procedure)

From
flowchart
A

0: V/f Control
1: Closed Loop V/f Control

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?

Perform S_tatlone_\ryAutc_J-Tunlng for Perform Stationary Auto-Tuning. Perform rotational Auto-Tuning.
only line-to-line resistance. - _
(T1-01 =2) (T1-01=1) (T1-01=0)

l ! |

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?

NO

Will ASR gain Auto-Tuning YES

be performed?

Will the following functions be used?
- Feed Forward control (n5-01)
- MFDI: KEB Ride-Thru 2 (H1-xx = 7A)

Inertia Tuning ASR Gain Auto-Tuning
(T3-00 = 0)*1 (T3-00 = 1)°2

operation and acceleration/deceleration responsiveness.

To flowchart
A

Figure 3.9 Induction Motor Auto-Tuning and Test Run Procedure

*1  Before performing Inertia Tuning, check to make sure that the holding brake is released.

*2  Parameters related to Feed Forward control and KEB Ride-Thru 2 are automatically tuned when ASR Tuning
is selected.

[Operale with an actual load. Check the machinery’s direction ofj
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3.4 Start-up Procedures

€ Sub-Chart A-2 (PM Motor Auto-Tuning and Test Run Procedure)

Sub-Chart A-2 explains the basic steps to follow to start up the drive for a PM motor.

Note:

1. Although parameters for setting speed control with an encoder are also included as part of the settings made during Auto-Tuning,
F1-05 [PG I Rotation Selection] must be set before Auto-Tuning is started.

2. Whenever the encoder has been replaced due to failure or other reasons, make sure to perform Z Pulse Offset Tuning.

WARNING! Crash Hazard. Conduct test operations to make sure that the drive operates safely after writing work is completed
and parameters have been set. Failure to comply may cause injury or damage to equipment.

YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual 149

Startup Procedure and

Test Run



3.4 Start-up Procedures

Motor test report available?
Or, motor data printed on the motor
nameplate available?

Possible for motor to rotate YES

during Auto-Tuning?

NO

PM Motor Parameter Settings™
=0)

[Manually set the motor parameters

-/

PM Stationary Auto-Tuning™ PM Rotational Auto-Tuning
(T2-01=1) (T2-01 = 4)

After Auto-Tuning was
ompleted, at the actual installation site
did the motor cable exceed
50 min length?

YES

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

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 = 7A)

YES

Perform Inertia Tuning. Perform ASR Tuning.
(T3-00 = 0)2 (T3-00 = 1)

operation direction of the machine and

Operate with an actual load. Check the
acceleration/deceleration responsiveness.

Figure 3.10 PM Motor Auto-Tuning and Test Run Procedure

*1  When using a Yaskawa PM motor (SMRA series, SSR1 series, or SST4 series), set E5-01 (Motor Code).
When using a PM motor from another manufacturer, set £5-01 = FFFF.

*2  Before performing Inertia Tuning, check to make sure that the holding brake is released.

*3  Parameters related to Feed Forward control and KEB Ride-Thru 2 are automatically tuned when ASR Tuning
is selected.
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3.4 Start-up Procedures

€ Subchart A-3 (EZ Open Loop Vector Control Test Run Procedure)
Subchart A-3 the setup procedure for running a PM motor in EZ Open Loop Vector Control.

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?

YES

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.

l

C 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 3.11 Procedure for Test Run of EZ Open Loop Vector Control Method
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3.5 Items to Check before Starting Up Drive

3.5

Items to Check before Starting Up Drive

€ Check before Energizing Drive

Before energizing the drive, be sure to check the following items.

Table 3.4 Items to Check before Energizing the Drive

Items to Check

Description

Input Power Supply Voltage

Make sure that the voltage of the input power supply is correct.
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

Securely wire power supply input terminals R/L1, S/L2, T/L3.

Make sure that that the drive and motor are grounded correctly.

Connection between Drive
Output Terminals and Motor
Terminals

Make sure that the drive output terminals (U/T1, V/T2, and W/T3) and the motor terminals (U, V, and
W) are wired correctly and that there are no loose screws.

Wiring of Control Circuit
Terminals

Make sure that the drive control circuit terminals and all devices and switches are wired correctly and
that there are no loose screws.

State of Control Circuit
Terminals

Make sure that the inputs from all devices and switches connected to the drive control circuit terminals
are OFF.

Status of Connection between
Machinery and Motor

Disengage all couplings and belts connecting the motor and machinery.

€ Check after Energizing the Drive

After energizing the drive, be sure to check the following items. The keypad shows the following screens

depending on the drive status.

Table 3.5 Display Status when Energizing the Drive

Status Display Description
10:00 am FwD Init Setup | [* The Initial Setup screen or the HOME screen will be shown on the data display
=l anguage Selection g e o -
(@ Set Date/Time * Energize the drive with factory defaults to show the Initial Setup screen. Select
& i7ard [No] from the [Show Initial Setup Screen] settings to show the HOME screen
N\ Setup W-! zar without showing the Initial Setup screen.
“? Show Initial Setup Screen
Home
During Initial Setup Screen
Normal or
Operati
Peration | 770,00 am  Fwp Rdy Home
Freq Reference (AI)
ot e | 0.00
Output Frequency
o e 0.00
output Current
1-03 4 0.00
10G Menu FWD/REV
HOME Screen
10:00 am FwD The display varies depending on the fault. Refer to “Troubleshooting” to remove the
E F3 cause of the fault. will illuminate.
Wher} Note:
S ;%lgtgsd External Fault (Terminal S3) If a different screen is displayed, perform the following procedure to redisplay
the content of the fault.
*Push from the HOME screen.
RESET Home
*Push (Home) from other than the HOME screen.
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3.5 Items to Check before Starting Up Drive

€ Perform the Initial Settings

The keypad will show the Initial Setup screen when energizing the drive for the first time. Users can set the date
and time or the language to show on the keypad. The Setup Wizard prepares the drive for operation, from setting
the basic parameters to performing Auto-Tuning. Refer to Set Parameters Using Setup Wizard on page 180 for
more information.

Note:

If the keypad does not show the Initial Setup screen, or shows a different screen, select [Initial Setup] from the Main Menu to show the
Initial Setup screen.

1. Perform the initial settings of each item.

10:00 am FwD Init Setup
&Nl anguage Selection — A
@© set pate/Time ———B
& Setup wizard —————1—¢C
? show Initial Setup Screen —— D
Home
A - Language Selection C - Setup Wizard
B - Set Date/Time D - Show Initial Setup Screen

Note:

If select [Yes] from the [Show Initial Setup Screen] setting, the keypad will show the Initial Setup screen every time when
energizing the drive. If select [NO], the keypad will not show the Initial Setup screen from the next time the drive is energized.

2. Push (Home).

10:00 am FwD Init Setup
&l anguage Selection

(@ Set Date/Time

< Setup wizard

“? Show Initial Setup Screen

Home

The HOME screen is shown.
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3.6 Keypad Operation

3.6 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 Home

Freq Reference(AI)
UL-01 Hz O . OO

Output F

aw - 0.00

Output C t

T 0,00
JOG Menu FWD/REV

B View Monitors Shown in Home Screen

A monitor is shown in the data display area of the HOME screen, as shown in the following.
10:00 am FwD Rdy Home

Freq Reference (AI)
B 0.00
Output F .
ww e 0,00 Menter
Ul-03 A 0 . 00

306G Menu FWD/REV_|

* The monitor that is displayed can be changed by changing the setting for 0/-40 [Home display selection].
* When “Custom Monitor” is set for 01-40 [Home display selection], and there are a multiple number of screens,
use or % to switch among screens.

B JOG Operation

so the @ is 1it @@ (JOG) is pushed. Cease from pressing the key, and the motor stops.

B Change Motor between Forward/Reverse Run

The direction of motor rotation can be changed when running the drive from the keypad.[G3 so the @ is lit.
(FWD/REV) to toggle the direction of motor rotation between forward and reverse.

B Show the Standard Monitor

(< to show the standard monitor (Ux-xx).IBZ8 (HOME) to return to the HOME screen.
Note:
When a fault, minor fault, or an error occurs, is pushed to show the content of the fault. If the is then pushed again, the
standard monitor (Ux-xx) is shown.

B Change the Frequency Reference Value

1. @ to access the screen for changing the frequency.
2. or to select the specified digit, then push CAY or to change the value.

3. @ to confirm the changes in the value.

Note:

This function cannot be used when the keypad is not set to be the Run command source (REMOTE), or when UI-01 [Frequency
Reference] is not displayed in the HOME screen.
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3.6 Keypad Operation

B Show the Main Menu

to show the main menu.BlZ® (HOME) to go back to the HOME screen.
10:00 am FwD Rdy Menu

@ Parameters
@ User Custom Parameters
fy parameter Backup/Restore
A Modified param / Fault Log
4 Auto-Tuning

Home

€ Show the Standard Monitor

The following explains how to display the standard monitor (Ux-xx).

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«|f [Home] is not on , push (Back) to show [Home] on =zl
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) 0 00

vi-01 iz~ U.UY

Output Frequency

-0 e 0.00

Output Current

u1l-03 A 0 . 00
JOG Menu FWD/REV

3. Push or Y to select [Monitors], then push @

10:00 am FwD Rdy Menu
& Parameters
@ User Custom Parameters
fy parameter Backup/Restore
A Modified Param / Fault Log
4 Auto-Tuning

Home

4. Push or Vo select [Standard Monitor], then push @

10:00 am FwD Rdy Monitor
Standard Monitor )
Custom Monitor
Bar Graph
Analog Gauge
Trend Plot

Back Home

5. Push or to move the cursor to change the value .
10:00 am FwD Rdy Mon1itor

E;t_e%nke::rence (A1) O . 00

Output Frequency

- b 0.00

Output Current

U1-03 A O . 00
Back Home FWD/REV

6. Push(A)or Vo change the monitor number to show the monitor item.

10:00 am FwD Rdy Monitor

Terminal Al Input Lv

v o 0.0

merminal A2 Input Lv

w4 % | 0.0

Terminal A3 Input Lv

ul-15 % 0 . 0
Back Home FWD/REV
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€ Set Custom Monitors

Users can select and register multiple monitoring items to regularly show on the keypad. Up to 12 monitors can be
registered.

The procedure below shows how to set the motor speed to [Custom Monitor 1].

1.

Note:

Push (Home) to show the HOME screen.

*The keypad will show [Home] in the top right corner when the HOME screen is active.
+If [Home] does not appear on , push (Back) to show [Home] on [ 2}

2,

Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI)
U1-01 Hz 0 . OO

output Frequency

-2 e 0.00

Putput C t

0 A 0.00
JOG Menu FWD/REV

Push (A or to select [Monitors], then push @

10:00 am FwD Rdy Menu
]
& Parameters
@ User Custom Parameters
y parameter Backup/Restore
A Modified Param / Fault Log
4 Auto-Tuning

Home

Push (A or (W to select [Custom Monitor], then push (Setup).

10:00 am FwD Rdy Mon1itor
Standard Monitor

Bar Graph
Analog Gauge
Trend Plot

Back Home Setup

Push (A or to select [Custom Monitor 1], then push @
10:00 am FwD Setup

1
ustom Monitor 2
ustom Monitor 3
ustom Monitor 4
ustom Monitor 5
ustom Monitor 6

| Back Home

Push (A or to select the monitor number to register, then push @
Enter the three digits in “x-xx” part of Ux-xx to indicate which monitor to output. For example, if U1-05 is to
be monitored, set it to “105” as follows.

10:00 am FwD Parameters
Custom Monitor 1

01-24

Frequency Reference
pefault : 101

Back Default

This completes the configuration procedure.

4 Show Custom Monitors

The procedure below shows how to display the registered custom monitors.

156

YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual



3.6 Keypad Operation

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«|f [Home] is not on , push (Back) to show [Home] on [ 2 |
2. Push (Menu).

10:00 am FwD Rdy Home

Freq Reference (AI)
U1-01 Hz 0 L] 00

Output Frequenc

wo e 0.00

Output Current

u1-03 A 0 . 00
710G Menu FWD/REV

3. Push(A)or VJto select [Monitors], then push @

10:00 am FwD Rdy Menu
=)
@ Parameters
@ User Custom Parameters
fy parameter Backup/Restore
A Modified param / Fault Log
44 Auto-Tuning

Home

4. Push or ¥ to select [Custom Monitor], then push @

10:00 am FwD Rdy  Monitor
Standard Monitor

Custom Monitor »
Bar Graph

Analog Gauge

Trend Plot

Back Home Setup

The keypad shows the selected monitor as follows.
10:00 am FwD Rdy Monitor

Motor Speed
U1-05 Hz 20 . OO

Output Power

V08 W 15.0

merminal Al Input Lv

ul-13 % 30 . O
Back Home FWD/REV

* When there are two or more screens, push or ¥ to switch among screens.

* Only one monitor item is shown if you registered only one custom monitor to [Custom Monitor 1]. Only two
monitor items are shown if you registered custom monitors only to [Custom Monitor 1] and [Custom Monitor
2].

€ Set Monitors to be Displayed as Bar Graph

The procedure below shows how to set the monitor to be displayed as a bar graph.
Use this procedure to display the frequency reference in the form of a bar graph.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back) to show [Home] on zE
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2. Push (Menu).

10:00 am FwDp Rdy Home

SifglRezirence (A1) () . ()()

output Frequenc

woe e 0.00

Output Current

U103 A 0.00
J0G Menu FWD/REV

3. PushAlor to select [Monitors], then push @

10:00 am FwDp Rdy Menu
=
& Parameters
@ User Custom Parameters
y parameter Backup/Restore
A Modified param / Fault Log
& Auto-Tuning

Home

4. Push(A)or(Vito select [Bar Graph], then push (Setup).

10:00 am FwD Rdy Moni tor
Standard Monitor

Custom Monitor

Bar Graph

Analog Gauge

Trend Plot

Back Home Setup

5. Push (A or (W10 select the location to store the monitor, then push @

10:00 am FwD Setup
Custom Monitor 1
Custom Monitor 2
Custom Monitor 3

h 4

Back Home
6. Push @
10:00 am Fwp Setup
Custom Monitor 1
Custom Monitor 1
01-24 101 (101)
1st Monitor Area Selection
o0l-41 0 0)
Back Home

7. Push(Alor to select the monitor number to register, then push @
Enter the three digits in “x-xx” part of Ux-xx to indicate which monitor to output. For example, if U1-01
[Frequency Reference] is to be monitored, set it to “101” as follows.

10:00 am FwD Parameters
Custom Monitor 1

01-24

Frequency Reference
pefault : 101

Back Default

This completes the configuration procedure.

€ Display Monitor as Bar Graph
The following explains how to display a specified monitor as a bar graph. Up to three can be displayed.
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1. Press (Home) to display the HOME screen.

Note:
*[Home] appears in the upper right hand corner of the screen when in HOME mode.

«If [Home] is not displayed for , press (Back), and then press to display [Home].
2. Press (Menu).

10:00 am FwD Rdy Home

Freq Reference (AI)
U1-01 Hz 0 L] 00

Output Frequenc

wo e 0.00

Output Current

u1-03 A 0 . 00
710G Menu FWD/REV

3. Press (A)or(VJio select [Display Monitor], and press @

10:00 am FwD Rdy Menu
=)
@ Parameters
@ User Custom Parameters
fy parameter Backup/Restore
A Modified param / Fault Log
44 Auto-Tuning

Home

4. Press(Alor to select [Display Bar Graph], and press @

10:00 am FwD Rdy  Monitor
Standard Monitor

Custom Monitor

Analog Gauge

Trend Plot

Back Home Setup

It will be displayed as follows.

10:00 am FwD Rdy Monitor
V-0l N
40.00Hz -100% 0% 100

V-0
40.00Hz -100% 0% 100%
U1-03 | || |
3.0 -100% 0% 100%
Back Home FWD/REV

€ Set the Monitoring Items to Display as an Analog Gauge
The following explains how to set the monitor so that the data is displayed with an analog gauge.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«|f [Home] is not on , push (Back) to show [Home] on =z
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) 0 00

v1-01 vz~ U.UY

Output Frequency

v e 0.00

output Current

u1-03 A 0 . 00
JOG Menu FWD/REV
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3. Push (A or Wt select [Monitors], then push @

10:00 am FwD Rdy Menu
=
@ Parameters
@ User Custom Parameters
iy parameter Backup/Restore
A Modified param / Fault Log
& Auto-Tuning

Home

4. Push(Aor to select [Analog Gauge], then push (Setup).

10:00 am FwD Rdy Monitor
Standard Monitor
Custom Monitor

Bar Graph
Trend Plot
Back Home Setup
5. Push @
10:00 am FwD Setup

Analog Gauge
Custom Monitor 1
01-24 101 (101)

Analog Gauge Area Selection
01-55 1 ®

Back Home

6. Push(A)or VJto select the monitor number to register, then push @
When the U Parameters appear as Ux-xx, the “x-xx” are the variables that the user can set. For example,
if U7-01 is to be monitored, set it to “101” as shown in the following.

10:00 am FwD Parameters
Custom Monitor 1

01-24

Frequency Reference
pefault : 101

Back Default

This completes the settings procedure.

4 Display Monitors as an Analog Gauge
The following explains how to display the contents selected for a monitor as an analog gauge.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

+If [Home] is not on , push (Back) to show [Home] on =za
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) () ()()

u1-01 vz~ U.UY

output Frequency

v e 0.00

Output Current

U1-03 A 0.00
JOG Menu FWD/REV
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3. Push or Vo select [Monitors], then push @

10:00 am FwD Rdy Menu
=}
& Parameters
@ User Custom Parameters
fy parameter Backup/Restore
A Modified param / Fault Log
4 Auto-Tuning

Home

4. Push or W to select [Analog Gauge], then push @

10:00 am FwD Rdy Moni tor
Standard Monitor
Custom Monitor

Bar Graph
Analog Gauge 4
mrend Plot

Back Home Setup

It will be displayed as follows.

10:00 am FwD Rdy Moni tor
Output Frequency

50.0
0.0 60.0Hz 100.0
Back Home FWD/REV

€ Set Monitoring Items to be Displayed as a Trend Plot

The following items are required to be set.

A B
10:00 am | FWwD Rdy | Monitor
% —ul-01 _ —ul-02 % |
100.0 100.0
E /T UD C
I-100.0 -100.0]
[0s _ HoTd(ENTER) 300s|— D
Back Home FWD/REV
A - Monitor Parameter 1 (set with D - Trend Plot Time Scale
[Custom Monitor 1]) E - Trend Plot 1 Scale Maximum/
B - Monitor Parameter 2 (set with Minimum Value

[Custom Monitor 2])

C - Trend Plot 2 Scale Maximum/
Minimum Value

B Select Monitor Items to Display as a Trend Plot

The procedure below shows how to set monitor items shown on the trend plot monitor.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«|f [Home] is not on , push (Back) to show [Home] on L 2 |
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) () ()()

vi-01 Wz U CAYAY)

Output Frequency

- v 0.00

Output Current

U1-03 A O . 00
JOG Menu FWD/REV
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3. Push (A or Wt select [Monitors], then push @

10:00 am FwD Rdy Menu
=
@ Parameters
@ User Custom Parameters
iy parameter Backup/Restore
A Modified param / Fault Log
& Auto-Tuning

Home

4. Push(Aor to select [Trend Plot], then push (Setup).

10:00 am FwD Rdy Monitor
Standard Monitor
Custom Monitor
Bar Graph
Analog Gauge

Back Home Setup

5. PushAor to select [Custom Monitor 1], then push @
10:00 am FwD Setup

Custom Monitor 1 M

Custom Monitor 2

mrend Plot Time Scale Setting
Back Home

6. Push @
10:00 am FwD Setup

Custom Monitor 1

Custom Monitor 1

01-24 101 (101)

mrend Plot 1 Scale Minimum Value

01-47 -100.0 (-100.0)%
Back Home

7. Push(A) or(™¥Jto select the monitor number to register, then push @
Enter the three digits in “x-xx” part of Ux-xx to indicate which monitor to output. For example, if U1-01
[Frequency Reference] is to be monitored, set it to “101” as follows.

10:00 am FwD Parameters
Custom Monitor 1

01-24

Frequency Reference
pefault : 101

Back Default

8. PushAor to select [Trend Plot 1 Scale Minimum Value], then push @

10:00 am FwD Setup
Custom Monitor 1
rend Plot 1 Scale Minimum Valuej

01-47 -100.0 (-100.0)%
mrend PTlot 1 Scale Maximum value
01-48 100.0 ( 100.0)%

Back Home
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9. Push or to select the specified digit, then push or to select the correct number.

10:00 am FwD Parameters
mrend Plot 1 Scale Minimum value

-1 B100.0 %

Default : -100.0%
Range  : -300.0~ 99.9
Back Default Min/Max

« Push (Default) to set the parameters to the factory default.
* Push (Min/Max) to move between the minimum value and maximum value.

10. Push @ to keep the changes.

10:00 am FwD Parameters
mrend Plot 1 Scale Minimum value

70000 %

Default : -100.0%
Range : -300.0~ 99.9
Back Default Min/Max

11. Push or Vto select [Trend Plot 1 Scale Maximum Value], then push @

10:00 am FwD Setup
Custom Monitor 1
Trend PTot 1 Scale Minimum Value|
01-47 100.0 (-100.0)%

rend Plot 1 Scale Maximum Value

01-48 100.0 ( 100.0)%

Back Home

12. Push or to select the specified digit, then push or to select the correct number.

10:00 am FwD Parameters
mrend Plot 1 Scale Maximum Value

-5 1100.0 %

Default : 100.0%
Range : 20.1~ 300.0
Back Default Min/Max

« Push (Default) to set the parameters to the factory default.
* Push (Min/Max) to move between the minimum value and maximum value.

13. Push @ to keep the changes.

10:00 am FwD Parameters
mrend Plot 1 Scale Maximum Value

45 00800 %

Default : 100.0%
Range : 20.1~ 300.0
Back Default Min/Max

14. Push (Back).

Set [Custom Monitor 2] in the same manner as necessary.

B Set the Time Scale for the Trend Plot Monitor

The following section describes the procedure to set the time scale for the trend plot monitor.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back) to show [Home] on [ 2}
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2. Push (Menu).

10:00 am FwDp Rdy Home

SifglRezirence (A1) () . ()()

output Frequenc

woe e 0.00

Output Current

U103 A 0.00
J0G Menu FWD/REV

3. PushAlor to select [Monitors], then push @

10:00 am FwDp Rdy Menu
=
& Parameters
@ User Custom Parameters
y parameter Backup/Restore
A Modified param / Fault Log
& Auto-Tuning

Home

4. Push(A)or(Vito select [Trend Plot], then push (Setup).

10:00 am FwD Rdy Moni tor
Standard Monitor

Custom Monitor

Bar Graph

Analog Gauge

rend Plot

Back Home Setup

5. Push (A or 1o select [Trend Plot Time Scale Setting], then push @

10:00 am Fwp Setup
1st Monitor Setting
2nd Monitor Setting

rend Plot Time Scale Setting )|

Back Home
6. Push or to select the specified digit, then push or Y to select the correct number.
10:00 am FwD Parameters

Trend Plot Time Scale Setting

"t {1300 sec

Default : 300sec
Range  : 1~3600
Back Default Min/Max

* Push (Default) to set the parameters to the factory default.
* Push (Min/Max) to move between the minimum value and maximum value.

7. Push @ to keep the changes.

10:00 am FwD Parameters
Trend Plot Time Scale Setting

st 1300 sec

pefault : 300sec
Range : 1~3600
Back Default Min/Max

This completes the configuration procedure.

€ Display Monitor Items as a Trend Plot

The procedure below shows how to show the selected monitor data as a trend plot.

164 YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual



3.6 Keypad Operation

1. Push (Home) to show the HOME screen.
Note:

*The keypad will show [Home] in the top right corner when the HOME screen is active.

«|f [Home] is not on , push (Back) to show [Home] on [ 2 |
2. Push (Menu).

10:00 am FwD Rdy Home

Freq Reference (AI)
U1-01 Hz 0 L] 00

Output Frequenc

wo e 0.00

Output Current

u1-03 A 0 . 00
710G Menu FWD/REV

3. Push(A)or VJto select [Monitors], then push @

10:00 am FwD Rdy Menu
=)
@ Parameters
@ User Custom Parameters
fy parameter Backup/Restore
A Modified param / Fault Log
44 Auto-Tuning

Home

4. Push or ¥ to select [Trend Plot], then push @

10:00 am FwD Rdy  Monitor
Standard Monitor
Custom Monitor

Bar Graph
Analog Gauge
rend Plot »
Back Home Setup

The information appears as follows.

10:00 am FwD Rdy Monitor
% —U1-01 —Uul-02 %
100.0 100.0

_U—U_tll

-100.0 -100.0
0s  Hold(ENTER) 300s
Back Home FWD/REV

Note:

Push @ (Hold) to switch between Pause and Restart for the monitor display. The “Hold (ENTER)"message flashes while monitoring is

paused.

€ Change Parameter Settings

The procedure below shows how to change the C1-01 [Acceleration Time 1] setting. Use this procedure to set

parameters for other applications

1. Push (Home) to show the HOME screen.
Note:

*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back).
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) 0 00

v1-01 vz U, « VU

Output Frequency

v v 0.00

Output current

ul-03 A 0 . 00
306 Menu FWD/REV
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3. Push (A or Wt select [Parameters], then push @

10:00 am FwD Menu
. Monitors
0

@ User Custom Parameters
iy parameter Backup/Restore
A Modified param / Fault Log
& Auto-Tuning

Home

4. Push(Alor to select [C Tuning], then push @

10:00 am FwD Parameters
A Initialization Parameters
b Application
C Tuning
d References
E Motor Parameters
F Options
Back Home

5. PushAor to select [C1 Accel & Decel Time], then push @

10:00 am FwD Parameters
C1 Accel & Decel Time
C2 S-Curve Characteristics
3 sTip Compensation
C4 Torque Compensation
C6 Duty & Carrier Frequency

h 4

Back Home
6. Push(Alor to select C7-01, then push @
10:00 am FwD Parameters
Acceleration Time 1
C1-01 10.0 (10.0)sec
Deceleration Time 1
C1-02 10.0  (10.0)sec
Acceleration Time 2
€1-03 10.0 (10.0)sec
Back Home
7. Push or to select the specified digit, then push or ¥ to select the correct number.
10:00 am FwD Parameters

Acceleration Time 1

-1 1010. 0sec

pefault : 10.0sec
Range : 0.0~6000.0
Back Default Min/Max

* Push [Default] to set the parameters to the factory default.
* Push [Min/Max] to move between the minimum value and maximum value.

8. Push @ to keep the changes.

10:00 am FwD Parameters
Acceleration Time 1

- O0H0.0 sec

pefault : 10.0 sec
Range : 0.0~6000.0
Back Default Min/Max

9. Continue to set parameters or push [Back] to go back to the HOME screen.

€ Check User Custom Parameters

Shows the parameters set in 42-01 to A2-32 [User Parameter 1 to User Parameter 32]. This allows users to
quickly access and change any parameter settings that have been set.
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Note:

Always shows A1-06 [Application Selection] at the top of the list. A2-01 to A2-32 settings vary depending on the value selected for A17-

06 making it easy to set and reference the required parameter settings.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back) to show [Home] on =zl
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) O 00

vi-01 iz~ U.UY

Output Frequency

- v 0.00

Output Current

U1-03 A 0 . 00
JOG Menu FWD/REV

3. Push or Vo select [User Custom Parameters], then push @

10:00 am FwD Menu
L Monitors
@ Parameters
4
fy parameter Backup/Restore
A Modified Param / Fault Log
4 Auto-Tuning
Home

4. Push or I to show the parameter to check.

10:00 am FwD
Application Preset

Parameters

Al-06 0 (0)
Control Method Selection
A1-02 2 @
Frequency Reference Selection 1
h1-01 1 (@D)]

Back Home

5. To change the parameter settings, push (A or Vo select the parameter, then push @

10:00 am FwD Parameters
Application Preset
A1-06 0 (0)
Control Method Selection
A1-02 2 (@3)
Frequency Reference Selection 1
b1-01 1 (@D)]

Back Home

6. Push or to select the digit, then push or to change the value.

10:00 am FwD Parameters
Control Method Selection
A1-02 2

Open Loop Vector Control
pefault : 2

Back Default

7. When done changing the value, push @

10:00 am FwD Parameters
Control Method Selection
n1-02

/f Control
pefault : 2

Back Default

This completes the parameter setting procedure.
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€ Save the Backup of Parameters

A backup of the drive parameters can be saved to the keypad. The parameter setting values for 4 drives can be
stored in separate storage areas. Creating backups of the parameter settings can save your time to set parameters
again after replacing a drive. Additionally, when setting up multiple drives, the parameter settings for a drive that
has already completed a test run can be copied to another drive.

Note:

* Always stop the motor before making a backup of the parameters.

» While creating a backup, the drive will not accept Run commands.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

+If [Home] is not on , push (Back) to show [Home] on =za
2. Push (Menu).

10:00 am FwD Rdy Home

SifglRezirence (A1) 0 . OO

output Frequenc

noe e 0.00

Output current

U103 A 0.00
J0G Menu FWD/REV

3. PushAJor to select [Parameter Backup/Restore], then push @

10:00 am FwD Menu
&1 Monitors
& Parameters
@ User Custom Parameters
fly
A Modified param / Fault Log
& Auto-Tuning

Home

4. Push(Aor to select the items to back up, then push @

10:00 am Fwp Backup
Select Items to Backup/Restore
Standard Parameters

Back Home

5. Push(A)or Vo select [Backup (drive — keypad)], then push @

10:00 am FwD Backup
Select Desired Action

Restore (keypad - drive)
Verify (check for mismatch)

Back Home

6. Push(Ador to select a memory location, then push @

10:00 am FwD Backup
Select Backup/Restore Location
#2 No Data
#3 No Data
#4 No Data

Back Home

The keypad shows “End” when the backup procedure completes successfully.
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€ Write Backed-up Parameters to the Drive

Users can write the parameters backed up on the keypad to another drive.

Note:
* Always stop the drive before starting the restoration procedure for parameter backups.

* The drive rejects a Run command while restoring parameters.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back) to show [Home] on zE
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) 0 00

v1-01 vz U, « VU

Output Frequency

v we 0.00

output Current

u1-03 A 0 . 00
JOG Menu FWD/REV

3. Push or Vo select [Parameter Backup/Restore], then push @

10:00 am FwD Menu
Cd Monitors
@ Parameters
@ User Custom Parameters
fiy
A Modified Param / Fault Log
£ Auto-Tuning

Home

4. Push or W to select the item to restore, then push @

10:00 am FwD Backup
Select Items to Backup/Restore

Standard parameters »

Back Home

5. Push or Wto select [Restore (keypad — drive)], then push @

10:00 am FwD Backup
Select Desired Action

Backup (drive - keypad)
Restore (keypad - drive) »

erify (check for mismatch)

Back Home

6. Push(A)or Vo select the backed-up parameter data, then push @

10:00 am FwD Backup
Select Backup/Restore Location
#1 2016/01/01 13:00 0-62 4
#2 No Data
#3 No Data
#4 No Data

Back Home

The keypad will show the “End” message when the write process has completed successfully.
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Note:
The keypad display differs depending on settings and conditions.
11
10:00 am FwD Backup
Select Backup/Restore Locatign
1 12016/01/01 14:10 _Jl0b62( 1 |
#2|2016/01/01 02:10pm|1-62| *
e #3[——-/ /- - |22 [«
p—_#4 No Data

Back Home

A - A1-02 [Control Method Selection] D - Parameter backup data is not

settings registered

B - 02-04 [Drive Model (KVA) E - Backup data does not contain the
Selection] settings (2 or 3 digits) date Information

C - Presence of DriveWorksEZ F - Backup date

parameter backup

€ Verify Keypad Parameters and Drive Parameters
Verifies whether the parameter setting values backed up in the keypad match the parameter setting values in the
drive.

Note:
* Always stop the drive before starting the verification procedure for parameters.

* The drive does not accept Run commands while verifying parameters.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

+If [Home] is not on , push (Back) to show [Home] on =za
2. Push (Menu).

10:00 am FwD Rdy Home

SifglRezirence (A1) 0 . OO

Output Frequenc

no e 0.00

Output Current

1103 A 0.00
106G Menu FWD/REV

3. PushAlor to select [Parameter Backup/Restore], then push @

10:00 am FwD Menu
&1 Monitors
& Parameters
@ User Custom Parameters
fly
A Modified Param / Fault Log
& Auto-Tuning

Home

4. Push(Aor to select the item to verify, then push @

10:00 am Fwp Backup
Select Items to Backup/Restore

Standard Parameters

Back Home
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5. Push or Y to select [Verify (check for mismatch)], then push )

6. Push or Y to select the data to verify, then push @

10:00 am FwD Backup

erify (check for mismatch) »

select desired action. |

Backup (drive - keypad)
Restore (keypad - drive)

Erase (backup data of keypad)

Back Home

10:00 am FwD Backup
Select Backup/Restore Location
#1 2016/01/01 13:00 0-62 »
#2 No Data
#3 No Data
#4 No Data

Back Home

The keypad shows “End” when the parameter settings backed up in the keypad match the parameter settings

copied to the drive.
Note:

The keypad shows vFyE [Parameters do not Match] when the parameter settings backed up in the keypad do not match the parameter
settings copied to the drive. Push any key to return to the screen in Step 6.

€ Delete Parameters Backed Up to the Keypad
Delete parameters backed up to the keypad.
1. Push (Home) to show the HOME screen.

Note:

*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back) to show [Home] on [ 2}

2. Push (Menu).

3. Push or Vo select [Parameter Backup/Restore], then push @

4. Push or W to select the item to delete, then push @

10:00 am FwD Rdy Home

Freq Reference (AI)
U1-01 Hz 0 . 00

Output Frequency

v we 0.00

output Current

1103 A 0.00
JOG Menu FWD/REV

10:00 am FwD Menu
Cd Monitors
@ Parameters
@ User Custom Parameters
fy
A Modified param / Fault Log
4 Auto-Tuning

Home

10:00 am FwD Backup
Select Items to Backup/Restore

Standard Parameters »

Back Home
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5. Push (A or 1o select [Delete], then push @

10:00 am FwD Backup
select desired action. |
Backup (drive - keypad)

Restore (keypad - drive)

Verify (check for mismatch)

Erase (backup data of keypad)

Back Home

6. Push(Alor to select the data to delete, then push @

10:00 am Fwp Backup
Select Backup/Restore Location
#2 2016/01/01 02:10pm 1-62

#3 ----/--/-- --1--  2-62

#4 No Data

Back Home

The keypad will show the “End” message when the write process has completed successfully.

€ Check Modified Parameters

All parameters changed from their factory defaults as the result of Auto-Tuning or setting changes will be
displayed. This helps determine which settings have been changed, and is particularly useful when replacing a
drive when replacing a drive. If there are no parameters that have been changed, the keypad will show “0
Parameters”. This allows users to quickly access and re-edit any parameter settings that have been changed.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

*|f [Home] is not on , push (Back) to show [Home] on [ 2 |
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) O OO

v1-01 Wz U « VY

Output Frequency

- 0.00

Output Current

U1-03 A O . OO
JOG Menu FWD/REV

3. Push(A)or Vo select [Modified Param / Fault Log], then prush @

10:00 am FwD Menu
&I Monitors
@ Parameters
@ User Custom Parameters
iy parameter Backup/Restore
A
& Auto-Tuning
Home

4. Push(A) or VMo select [Modified Parameters], then push @
10:00 am FwD History

iCWModified Parameters

A Fault Log

Back Home
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7.

Push @

Push or W to show the para

10:00 am FwD Modified

User Modified Parameters
Standard parameters
2 Parameters

A4

Back Home

meter to check.

10:00 am FWD Modified
Acceleration Time 1
C1-01 20.0 (10.0)sec
Motor Rated Current (FLA)
E2-01 97.2  (77.2)A
Back Home

To re-edit a parameter, push or VJ select the parameter to revise, then push @

Push or to select the digi

When done changing the value, pu

10:00 am FwD Modified
Acceleration Time 1

C1-01 20.0  (10.0)sec

Motor Rated Current (FLA)
E2-01 97.2  (77.2)A
Back Home

t, then push or to change the value.

10:00 am FwD Parameters

Acceleration Time 1

@ 0020.0 sec

pefault : 10.0sec
Range : 0.0~6000.0
Back Default Min/Max
sh @
10:00 am FwD Parameters

Acceleration Time 1

% 00f0.0 sec

Default : 10.0sec
Range : 0.0~6000.0

Back Default Min/Max

This completes the parameter revision procedure.

Push (Home) to show the HOME screen.

«|f [Home] is not on , push (Back) to show [Home] on (2 ]

YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual

€ Restore Factory Defaults for Modified Parameters

All parameters modified as the result of Auto-Tuning, setting changes, or other reasons will be reset to their
default settings.

1.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.
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2. Push (Menu).

10:00 am FwDp Rdy Home

SifglRezirence (A1) () . ()()

output Frequenc

woe e 0.00

Output Current

U103 A 0.00
J0G Menu FWD/REV

3. PushAlor to select [Modified Param / Fault Log], then prush @

10:00 am FwD Menu

&I Monitors

¢ Parameters

@ User Custom Parameters

y parameter Backup/Restore

A

4 Auto-Tuning
Home

4. Push(Aor to select [Modified Parameters], then push @

10:00 am FwD History
(fWModified Parameters
A Fault Log
Back Home
5. Push @

10:00 am FwD Modified
User Modified Parameters
Standard Parameters )

2 Parameters

Back Home

6. Push(A)or Mto select the parameters to return to their default settings, then push @

10:00 am FwD Modified
Acceleration Time 1

20.0  (10.0)sec
otor Rated Current (FLA)

E2-01 97.2  (77.2)A
Back Home
7. Push (Default).
10:00 am FwD Parameters

Acceleration Time 1

- 1020.0 sec

Pefault : 10.0sec
Range : 0.0~6000.0
Back Default Min/Max

8. Push @

10:00 am FwD Parameters
Acceleration Time 1

@ 0)010.0 sec

Pefault : 10.0sec
Range : 0.0~6000.0
Back Default Min/Max
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The parameters are returned to their default settings.

€ Display Fault History
The fault code and date and time of faults that occurred in the past can be checked. Up to a maximum of 10 past
fault events can be checked.

Note:
*To keep a record of the date and time of fault events, the date and time need to be set beforehand.

«If the clock-use battery has not been installed in the keypad, the date and time will need to be set when the drive is energized again
after it was de-energized.

1. Press (Home) to display the HOME screen.

Note:
*[Home] appears in the upper right hand corner of the screen when in HOME mode.

«If [Home] is not displayed for , press (Back), and then press to display [Home].
2. Press (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) O 00

ui-01 Wz U AYAY

Output Frequency

R 0.00

Output Current

U1-03 A O . 00
J0G Menu FWD/REV

3. Press(Aor to select [Modified Parameters/Fault History], and press @

10:00 am FwD Menu

&J Monitors

& Parameters

@ User Custom Parameters

y parameter Backup/Restore

A

4 Auto-Tuning
Home

4. Press(A) or(MJto select [Fault History], and press @

10:00 am FwD History
M{ Modified parameters

A ET

Back Home

5. Press(Aor to display the fault history to be checked.

10:00 am FwD History
Fault History Log
(Y 2016/01/01 14:00
overvoltage
02 oc 2016/01/01 14:00
overcurrent
Back Home

€ Perform Auto-Tuning

Parameters are automatically set based on the motor characteristics when Auto-Tuning is executed.
Refer to the motor nameplate or the motor test report regarding information required for Auto-Tuning.
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ﬂ\m

SPEED
3-PHASE PERMANENT MAGNET MOTOR

TYPE SST4- POLES E5-04
PROTECTION COOLING
KW v Hz [RATING | A [r/min _r, | E505
E5-02 | E1-05 E5-03 [E1-04.06 _Ld | E5-06
e) g | 6507 O
Ke | E5-09
TNS.__COOLANT TENP. °C_ALTITUDE mw _ _AG| E5-11
STD WASS ke AG
BRG NO Do w Ki
SER NO YEAR Kt |
Q\SKAWA ELECTRIC CORPORATTON s _Si | J

Figure 3.12 Motor Nameplate (Example)

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. High voltage will be supplied to the motor when Stationary Auto-Tuning is performed even
with the motor stopped. Do not touch the motor until Auto-Tuning has been completed. Failure to comply may result in injury or
death from electrical shock.

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

NOTICE: Never perform Rotational Auto-Tuning with the load connected to the motor. Make sure that the load is uncoupled
from the motor. Failing to do so may result in erroneous operation. The drive cannot accurately calculate motor parameters if
the load is left connected to the motor while performing Rotational Auto-Tuning, and will not be able to operate the motor
correctly.

The procedure below shows how to perform Rotational Auto-Tuning.

1. Push (Home) to show the HOME screen.

Note:
* The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back) to show [Home] on [ 2}
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) () ()()

v1-01 Wz U (AYAY

Output Frequency

- 0.00

Output Current

U1-03 A O . OO
J0G Menu FWD/REV

3. Push (A or Wto select [Auto-Tuning], then push @

10:00 am FwD Menu
@ Parameters
@ User Custom Parameters
fy parameter Backup/Restore
A Modified Param / Fault Log
(=RAUtO-Tuning
< Initial Setup

Home

4. Push @

10:00 am FwD Auto Tuning
Select Auto-Tuning mode

otor Parameter Tuning

Back Home

5. Push(Aor to select [Rotational Auto-Tuning], then push @

10:00 am FwD Auto Tuning
Select Auto-Tuning method

Rotational Auto-Tuning

Stationary Auto-Tuning
Stationary Line-Line Resistance

Back Home
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6. Follow along with the messages displayed on the keypad to input the data required for Auto-Tuning.
Example: Push or to select the specified digit,and push or to change the number, then,

push @ to save the changes and continue to the next entry field.

10:00 am FwD Auto Tuning
Enter motor rated power in kW

007.50 kw

Range  : 0.00~650.00
Back Home

7. Follow the messages displayed on the keypad to carry out the steps that follow.

8. When the keypad shows the auto-tuning start screen, push .

Auto-Tuning begins.

10:00 am FwD Auto Tuning
Auto-Tuning

Comfirm motor status and verify
motor is safe to rotate.

Press "Run” to proceed.
Back Home

If Rotational Auto-Tuning is performed, the motor will remain stopped for approximately one minute with
power energized and then the motor will start to rotate.

9. When the keypad shows the following screen after completion of Auto-Tuning after 1 or 2 minutes, push

@) or >,

10:00 am FwD Auto Tuning

End

Home

A list of the parameters that were changed as the result of Auto-Tuning will be displayed.
10. Push or MJin the parameter change confirmation screen to check the changed parameters, then,

select [Auto-Tuning Successful] at the bottom of the screen and push .

10:00 am FwD Auto Tuning
Tuning Result

Frequency Reference Selection 1

b1-01 0 (1)
4
Back Home

To change a parameter again, push or to select the parameter to modify, then push @ to show

Parameter setting screen.

Auto-Tuning is now complete.
Note:

If @sToP

is pushed before completion or an error is detected, Auto-Tuning will be interrupted and an error code will appear on the

keypad. The keypad shows an “Endx” error when Auto-Tuning has successfully completed with discrepancies in the calculations. Check
the cause of the error and perform Auto-Tuning again after fixing the cause, or set the motor parameters manually. The drive may be
used in the application if no cause can be identified despite the existence of an “Endx” error. The keypad shows Er-xx when Auto-Tuning
has not completed successfully. Check for the cause of the error and perform Auto-Tuning again after fixing the cause.

10:00 am FwD

Auto Tuning 10:00 am FwD

E

ndl

Auto Tuning

Home

Er-12

Current Detection Error

Help RESET

Home
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€ Select Language of Display for Keypad
The following explains how to select the language displayed on the keypad.

1. Press (Home) to display the HOME screen.

Note:
*[Home] appears in the upper right hand corner of the screen when in HOME mode.

«If [Home] is not displayed for , press (Back), and then press to display [Home].
2. Press (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) 0 OO

vi-01 Wz U.UU

output Frequency

e ke 0.00

Output Current

U1-03 A 0.00

306 Menu  FWD/REV

3. Press or to select [Initial Settings], and press @

10:00 am Fwp Menu

@ User Custom Parameters

iy Parameter Backup/Restore
A Modified Param / Fault Log
< Auto-Tuning
Diagnostic Tools

| Home

-

4. Press or to select [Language Selection], and press @

10:00 am FwD
= anguage Selection
™ Set Date/Time
<< Setup wizard
“? Show Initial Setup Screen

Init Setup

h 4

Back Home
5. Press or to select the language, and press @
10:00 am Fwp Init Setup
Lanﬁuaﬁe Selection
Dapanese
Deutsch
Frangais
Ttaliano
Back Home

This completes the procedure for selecting the language.

@ Set the Date and Time

The procedure below shows how to set the date and time.

Note:

*Refer to “Replace the Keypad Battery” for details on the battery installation procedure.
To set the drive to detect an alarm when the battery is dead or when the clock has not been set, set 04-24 = 1 [bAT Detection selection
= Enable (Alarm Detected)] after installing the battery.

«If the clock battery has not been installed in the keypad, it is required to set the date and time when the drive is energized again after it
was de-energized.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

*|f [Home] is not on , push (Back) to show [Home] on [ 2 |
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2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI)
U1-01 Hz O L] 00

Output Frequenc

wwe e 0.00

Output Current

U103 A 0.00
710G Menu FWD/REV

3. Push or Y to select [Initial Setup], then push @

10:00 am FwD Menu
@ User Custom Parameters

My Parameter Backup/Restore
A Modified Param / Fault Log
<& Auto-Tuning

SBTnitial Setup >
# Diagnostic Tools
\ Home

4. Push or Wto select [Set Date/Time], and push @

10:00 am FwD Init Setup
=) Language Selection

Clset Date/Time )|
< Setup wizard

“? Show Initial Setup Screen

Back Home

5. Push (A)or V1o select the format of date display, then push @

10:00 am FwD Init Setup
/MM/DD (2016/01/01) »

DD/MM/YYYY (01/01/2016)

MM/DD/YYYY (01/01/2016)

Back Home

6. Push or W to select the format of time display, then push @

10:00 am FwD Init Setup
24 hour clock (00:00)

12 hour EA clock (00:00 am) »

12 hour JP clock (00:00 am)

Back Home
7. Push or to select a number from Year/Month/Day, then push or to change the value.
10:00 am FwD Init Setup

20i3/01/01

Year Month Day

v
YYY/MM/DD
Back Home

8. When done changing the value, push @
10:00 am FwD Init Setup

2016/[/01

Year Month Day

v

YYY/MM/DD
Back Home
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9. Push or to select the hour or minute, then push or Vo change the value.
10:00 am Fwp Init Setup

@:OO am

Hours Minutes
v

12 hour 1P clock
Back Home

10. Once the time has been set, push @
10:00 am Fwp Init Setup

09: am

Hours Minutes
v
12 hour JP clock
Back Home

This completes the procedure for setting the date and time.

€ Set Parameters Using Setup Wizard

The Setup Wizard allows the users to set the following basic parameters just by operating the keypad according to
the messages shown on the keypad.

Frequency reference source

Input signal level

Run command source

Duty Rating

Motor type

Control method

Maximum frequency

Input/output settings

Note:

When using the Setup Wizard function to set parameters, the drive first initializes all parameters, and then sets the basic parameters.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

+If [Home] is not on , push (Back) to show [Home] on =za
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI)
U1-01 Hz 0 . OO

Output Frequency

-2 e 0.00

Output C t

0o 4 0.00
JOG Menu FWD/REV

3. Push (A or V1o select [Initial Setup], then push @

10:00 am FwD Menu
@ User Custom Parameters
iy Parameter Backup/Restore
A Modified param / Fault Log
<8 Auto-Tuning
<
B Diagnostic Tools
Home
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4. Push or ¥ to select [Setup Wizard], then push @

10:00 am FwD Init Setup
=) Language Selection
(@ Set Date/Time

Slisetup Wizard )

“? Show Initial Setup Screen

Back Home

5. Push or Y to select [Yes], then push @

Note:
This operation will initialize all parameters.

10:00 am FwD wizard
An initialization will be
performed prior to continuing

es

Back Home

6. Push or Y to select the item to set, then push @

10:00 am FwD Wizard
Select speed reference source

Analog Input
Memobus/Modbus Communications
Option PCB

Back Home

7. Follow the instructions shown by the keypad for the steps that follow, until the “Parameter Change
Confirmation Screen” is displayed.

10:00 am FwD wizard
Pending Parameter Changes

Control Method Selection
A1-02 0 (2)

Frequency Reference Selection 1
b1-01 0 (€]
Back Home

8. Inthe parameter change confirmation screen, push (A or Y to check the changed parameter, then

select [Apply of each parameter] at the bottom of the screen and push )

10:00 am FwD Wizard
Pending Parameter Changes

Frequency Reference Selection 1

h1-01 0 @
Apply of each parameter
3
Back Home

Note:

To change a parameter again, push or to select the parameter to revise, then push @ The parameter setting
screen appears.

9. Push or Vo select [Yes], then push @

10:00 am FwD Wizard
Should the parameter settings
be applied ?

es

Back Home

This completes the procedure for using the Setup Wizard to make settings.
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€ Disable the Initial Setup Screen

Refer to the following procedures to stop the initial start-up screen from being displayed when the drive is
energized.
1. Press (Home) to display the HOME screen.

Note:
*[Home] appears in the upper right hand corner of the screen when in HOME mode.

+If [Home] is not displayed for , push (Back), and then push to display [Homel].
2. Push (MENU).

10:00 am FwD Rdy Home
Freq Reference (AI) O OO

u1-01 vz~ U.UU |

output Frequency

v w2 0.00]

Output current

U1-03 A 0.00
306 Menu  FWD/REV

3. Push(A)/ (Mt select [Initial Setup], and press @

10:00 am FwD Menu
@ User Custom Parameters
iy Parameter Backup/Restore
A Modified param / Fault Log
<8 Auto-Tuning
<
# Diagnostic Tools
Home

4. Push (A (Vto select [Show Initial Setup Screen], and press @

10:00 am Fwp Init Setup
< Language Selection

(@ Set Date/Time

< Setup wizard

ralshow Initial Setup Screen

Back Home

5. Push(A)/ (V¥ to select [No], and push @

10:00 am FwD Init Setup
Show Initial Setup Screen

Back Home

* [No]: Start-up screen is not displayed on keypad when the drive starts up.
* [Yes]: Start-up screen is displayed on keypad when the drive starts up.

€ Start Data Logging

The data log function keeps a record of the status of the drive. Monitor Ux-xx is made the target of data logging.
The procedure below shows how to start the logging of data.

Up to 10 monitors can be recorded.
1. Make sure that a microSD card is inserted in the keypad.

2. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back) to show [Home] on [ 2}
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3. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) O 00

v1-01 vz U.UY

output Frequency

v e 0.00

OUtpUt current

U1-03 A 0.00
706 Menu FWD/REV

4. Push or Vo select [Diagnostic Tools], then push @

10:00 am FwD Menu
@ User Custom Parameters

My Parameter Backup/Restore
A Modified Param / Fault Log
48 Auto-Tuning

£ Initial Setup

EliDiagnostic Tools
Home

5. Push or Wto select [Data Logger], then push @

10:00 am FwD Tools
Data Logger

Backlight

Drive Information

Back Home Setup

6. Push(A)or VJto select [Yes] or [No], then push @

10:00 am FwD Tools
Begin Data Logging?

No

Back Home

* [Yes]: Data logging starts.
* [No]: No data logging.

If the drive has already started logging data, the keypad shows as follows.

10:00 am FwD Tools
End Data Logging?

No

Start Time : 2016/01/01 00:00
Period : 00:10:00
Back Home

€ SetDatato Log
B Set Monitor to Log

The procedure below shows how to set the monitor for which data is to be logged.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«|f [Home] is not on , push (Back) to show [Home] on (2 ]
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2. Push (Menu).

10:00 am FwDp Rdy Home

SifglRezirence (A1) () . ()()

output Frequenc

woe e 0.00

Output Current

U103 A 0.00
J0G Menu FWD/REV

3. PushAlor to select [Diagnostic Tools], then push @

10:00 am FwD Menu
@ User Custom Parameters

My Parameter Backup/Restore
A Modified param / Fault Log
Auto-Tuning

Initial Setup

=
°

ElDiagnostic Tools
Home

4. Push(A)or Mo select [Data Logger], then push (Setup).

10:00 am FwD Tools
Data Logger
Backlight
Drive Information

Back Home Setup

5. Push (A or 1o select [Log Monitor], then push @

10:00 am FwD Setup
Log Monitor
Log Sampling Interval

Back Home

6. Push(Alor to select the save-destination monitor parameter, then push @

10:00 am Fwp Setup
Log Monitor

Log Monitor Data 1
05-03 101 (101)

Log Monitor Data 2
05-04 102 (102)
Back Home

7. Push(Alor to select the monitor number to be logged, then push @

10:00 am FwD Parameters
Log Monitor Data 1

05-03

Freq Reference
pefault : 101

Back Default

This completes the settings procedure.

B Set the Sampling Time
The procedure below shows how to set the sampling time for data logging.

1. Push (Home) to show the HOME screen.

Note:
* The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back) to show [Home] on =za
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3.6 Keypad Operation

2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI)
U1-01 Hz O L] 00

Output Frequenc

wwe e 0.00

Output Current

U103 A 0.00
710G Menu FWD/REV

3. Push or Vo select [Diagnostic Tools], then push @

10:00 am FwD Menu
@ User Custom Parameters

My Parameter Backup/Restore
A Modified Param / Fault Log
48 Auto-Tuning

£ Initial Setup

EliDiagnostic Tools
Home

4. Push(A)or Mto select [Data Logger], then push (Setup).

10:00 am FwD Tools
Data Logger
Backlight
Prive Information

Back Home Setup

5. Push or M to select [Log Sampling Interval], then push @

10:00 am FwD Setup
Log Monitor
Log Sampling Interval »
Back Home
6. Push or to select the digit, then push or WJto change the value.
10:00 am FwD Parameters

Log Sampling Interval

#1000 ms

Default : 1000ms
Range  : 100~60000
Back Default Min/Max

7. When done changing the value, push @

10:00 am FwD Parameters
Log Sampling Interval

#2  2M000 ms

pefault : 1000ms
Range  : 100~60000
Back Default Min/Max

This completes the procedure for setting the sampling time.

€ Set Backlight to be Automatically OFF

Users can set the keypad screen backlight to turn OFF automatically after a set period of time has passed since the
last key operation on the keypad. The procedure below shows how to illuminate and turn OFF the backlight.
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3.6 Keypad Operation

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

*|f [Home] is not on , push (Back) to show [Home] on =z
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) () ()()

v-ot w2 0,00

output Frequency

-2 we 0.00

Output current

Ul-03 A 0 . 00
306 Menu FWD/REV

3. Push(A)or Vo select [Diagnostic Tools], then push @

10:00 am FwD Menu
@ User Custom Parameters

My Parameter Backup/Restore
A Modified param / Fault Log
‘& Auto-Tuning
= Initial Setup
fiDiagnostic Tools

Home

4. Push(A)orVJto select [Backlight], then push @

10:00 am FwD Tools
Data Logger
Backlight

Drive Information

Back Home Setup

5. Push (A or V1o select [ON] or [OFF], then push @),

10:00 am FwD Tools
LCD backlight ON/OFF Selection

Back Home

* [ON]: Backlight illuminates constantly.
» [OFF]: Backlight switches OFF after set period of time passes.

6. Push (Setup).

10:00 am FwD Tools
Data Logger
Backlight

Drive Information

Back Home Setup

7. Push @

10:00 am FwD Setup
Energy Saving
ime to turn off LCD backlight
01-38 60 (60)sec

Back Home
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8. Push or to select the digit, then push or to change the value.

9. When done changing the value, pu

This completes setting backlight to turn OF

10:00 am FwD Parameters
Time to turn off LCD backlight

% 60 sec

Default : 60sec
Range : 10~300
Back Default Min/Max

sh @

10:00 am FwD Parameters
Time to turn off LCD backlight

% 0f0 sec

Default : 60sec
Range : 10~300
Back Default Min/Max

F automatically.

€ Display Drive Information

Displays the drive model, maximum applicable motor output (HD/ND), rated output current (HD/ND), software

version, and the serial number.

1. Push (Home) to show the HOME screen.

Note:

*The keypad will show [Home] in the top right corner when the HOME screen is active.

«|f [Home] is not on , push (Back) to show [Home] on [ 2 |

2. Push (Menu).

3. Push(A)orMto select [Diagno

4. Push or Vto select [Drive Information], then push @

10:00 am FwD Rdy Home
Freq Reference (AI)
ui-01 iz V.UY
Output Frequency
U1-02 Hz

Output Current
ul-03 A 0 . 00

306G Menu FWD/REV

stic Tools], then push @

10:00 am FwD Menu
@ User Custom Parameters

M Parameter Backup/Restore
A Modified Param / Fault Log
48 Auto-Tuning

£ Initial Setup

EliDiagnostic Tools
Home

10:00 am FwD Tools
Data Logger

Backlight

Drive Information »

Back Home

The keypad will show the drive information as follows.
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3.6 Keypad Operation

10:00 am FwD Tools

GA700———— A

200v,22.0/30.0kw. — B

88.00/110.0A———+—C

<VSAA01010>——— D

S/N:30065F575310100 — E

Back Home
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

Parameters automatically backed up to the keypad connected to a drive are written to a different drive in
accordance with the configuration of 03-06 [Auto Parameter Backup Selection] and 03-07 [Period setting of auto
backup].

Note:

* Configure the destination drive such that 03-06 = I [Auto Parameter Backup Selection = Enabled].

* This operation cannot be performed when the parameters automatically backed up to a keypad and the parameters on a different drive
are configured the same.

1. Connect the keypad to the drive.
2. Push(Alor to select [Yes] and then push @

10:00 am FwD Backup
Drive and Keypad mismatch.
Should the parameters be
restored?

3. PushAor to select [Yes] and then push @

10:00 am FwD Backup
Starting restore.

Are you sure you want to
start?

The keypad will show the “End” message when the write process has completed successfully.
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3.7 Automatic Parameter Settings Optimized for Specific
Applications (Application Selection)

The drive comes with the following application presets. Parameters required for the selected application will be
set automatically to the optimum values. Check the parameter settings automatically changed as the result of
executing the application selection function with 47-06 from [User Custom Parameters] on the Main menu.

Note:

Be sure to set A1-03 = 2220, 3330 [Initialize Parameters = 2-Wire Initialization, 3-Wire Initialization] to initialize parameters before
setting 41-06.

The procedure is shown below.

1. Push (Home) to show the HOME screen.

Note:
*The keypad will show [Home] in the top right corner when the HOME screen is active.

«If [Home] is not on , push (Back) to show [Home] on [ 2}
2. Push (Menu).

10:00 am FwD Rdy Home
Freq Reference (AI) 0 00

v1-01 vz~ U.UY

Output Frequency

v e 0.00

Output Current

ul-03 A 0 . 00
JOG Menu FWD/REV

3. Push or Vo select [Parameters], then push @

10:00 am FwD Menu
Cd Monitors
o

@ User Custom Parameters
fy parameter Backup/Restore
A Modified Param / Fault Log
4 Auto-Tuning

Home

4. Push or Vo select [A Initialization Parameters], then push @

10:00 am FwD Parameters
A Initialization Parameters
b Application
C Tuning
d References
E Motor Parameters
F Options
Back Home

5. Push or Vo select [A1 Initialization], then push @

10:00 am FwD Parameters
Al Initialization
A2 User Parameters

Back Home

6. Push(A)or(Vto select A1-06, then push @

10:00 am FwD Parameters
Password
A1-04 0 0)
AppTlication Preset
AL-06 1 ()

DriveWorksez Function Selection
pn1-07 0 0)
Back Home
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3.7 Automatic Parameter Settings Optimized for Specific Applications (Application Selection)

7. Push(A)orWVlio change the value, then push @

10:00 am FwD Parameters
Application Preset
AL-06 3

Exhaust fan
pefault : 0

Back Default

This completes the parameter setting procedure.
Note:
*Be sure to perform Auto-Tuning after setting 47-06 for a hoist application.

«It is not possible to change the value set in 47-06. To select another application preset, set 47-03 = 2220 to initialize parameters first
and then make another selection to 47-06. It is not necessary to change settings if initializing all parameters will cause a problem.

* Parameters automatically registered to 42-17 to A2-32 [User Parameters 17 to 32] by setting A2-33 = 1 [User Parameter Auto
Selection = Enabled: Auto Save Recent Parms] will be reset when changing the A1-06 setting.
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3.8  Auto-Tuning

Auto-Tuning automatically measures the motor characteristics needed for vector control and sets the drive
accordingly. Select the optimum Auto-Tuning method after carefully considering the type of motor being used, the
drive control method and the motor installation environment.

The keypad will show the messages prompting the input for necessary parameters. This will be in accordance with
the selected Auto-Tuning method and the control method setting that has been made for 47-02.
WARNING! Crush Hazard. When performing Rotational Auto-Tuning, the motor rotates 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 surrounding area. Failure to obey
can cause death or serious injury and damage to machinery.

€ Auto-Tuning for Induction Motors

The following explains the method of Auto-Tuning for induction motors. Set the following parameters for Auto-
Tuning.
* Motor parameters E1-xx, E2-xx (for motor 2 E3-xx, E4-xx)
* Speed feedback detection-use F/-xx (only with Closed Loop Vector Control)
Note:

Stationary Auto-Tuning is used as a replacement measure when Rotational Auto-Tuning cannot be carried out. Consequently, a large
discrepancy between the measured results and the motor characteristics could be observed when the Auto-Tuning is complete. After
performing Stationary Auto-Tuning, check the parameters for the measured motor characteristics.

Table 3.6 Types of Auto-Tuning for Induction Motors

Applicable Control Methods
(A1-02 Settings)

Vi |CL-V/f| OLV | CLV |AOLV
© | ™ 2 G | @

Parame
Mode g:rt Application Conditions and Benefits
tings

* When motor can be decoupled from machinery and
rotate freely while Auto-Tuning is performed

* When running motors having fixed output

. characteristics
Rotational Auto- T1-01 =

Tuning 0 * When using motors requiring high-precision control X X X X X

Rotational Auto-Tuning gives the most accurate
results, and is recommended if possible.

* When motor and load cannot be decoupled but the
motor load is below 30%

* When motor and load cannot be decoupled and the
motor load is greater than 30%

* When information from the motor test report or
nameplate is not available
With Stationary Auto-Tuning, the drive remains
stopped while it is energized for about 1 minute.
Stationary Auto- T1-01 = During this time the necessary motor parameters are
Tuning 1 1 automatically measured.

* When operating the motor with a light load after
Auto-Tuning
It is possible to have the drive automatically calculate
the motor parameter settings needed for torque
control. Set T1-12 = I [Test Mode Selection = Yes] to
perform the test run after Auto-Tuning.

* After Auto-Tuning was carried out, the wiring
distance between the drive and motor changed by 50

L L T1.01 m or more.
ne-to-Line 0=, . . . .
Resistance 5 When the wiring distance is 50 m or more in the V/f X X X X X

Control mode

* When the motor output and drive capacity are
different

B Input Data for Induction Motor Auto-Tuning

To perform Auto-Tuning, input data for the items marked with “x” in the following chart. Before starting Auto-
Tuning, prepare the motor test report or nameplate to check.
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3.8 Auto-Tuning

Table 3.7 Input Data for Induction Motor Auto-Tuning

Auto-Tuning Mode
(T1-01 Settings)
Input Data Parameters Unit Rotational Auto- | Stationary Auto- | Stationary Line-
Tuning Tuning 1 Line Resistance
(0) (1) (2)

Motor Rated Power T1-02 kW X X X
Motor Rated Voltage T1-03 \% X X -
Motor Rated Current T1-04 A X X X
%/Iotor Base T1-05 Hz X X -

requency
Number of Poles T1-06 - X X -
Motor Base Speed T1-07 min-! X X -
Encoder Pulse Count " .
(PPR) T1-08 - X *1 X *1 -
Ié/[otor No-Load T1-09 A ) X )

urrent
%/Iotor Rated Slip T1-10 Hz ) X 2 )

requency
Motor Iron Loss T1-11 AW X *3 - -
;Ffst Mode Selection T1-12 _ _ X *5 _
No-Load Voltage T1-13 A% X *6 X *6 -

*1  Input this value when 41-02 = 3 [Control Method Selection = Closed Loop Vector].

*2 0 Hzis displayed as the initial value. Leave the setting at 0 Hz if the Motor Rated Slip Frequency is not known.

*3  Input this value when the drive is set A7-02 = 0 or 1 [Control Method Selection = V/f Control or V/f Control w/ PG].

*4  IfTi1-12 = 1 [Test Mode Selection = Yes], the drive will automatically set £2-02 [Motor Rated Slip] and E2-03 [Motor No-Load
Current] when first running the motor in the Drive Mode after the Auto-Tuning.

*S  Select this when T'1-10 [Motor Rated Slip Frequency] = 0 Hz.

*6  Set the same value to No-Load Voltage as T1-03 [Motor Rated Voltage] to get the same characteristics using Yaskawa 1000-Series
drives or earlier models.

€ Auto-Tuning for PM Motors

The following explains the method of Auto-Tuning for PM motors. Set the following parameters for Auto-Tuning.

* Motor parameters E/-xx, E5-xx
» Speed feedback detection-use F'/-xx (only with Closed Loop Vector Control method for PM)

Table 3.8 Auto-Tuning for PM Motors

Applicable Control Methods
(Value set in A1-02)
Method Psa;?t?:‘et: r Applicable When/Advantages
9 OLV/IPM AOLV/PM CLV/PM
(5 (6) U
* When information from the motor’s test report or
nameplate is available.
PM Motor P t
Settingos of rarameter T2-01=0 * Rotational/Stationary Auto-Tuning that X X X
energizes the motor is not carried out. Manually
input the necessary motor parameters.
* When information from the motor’s test report or
nameplate is not available.
PM Stationary Auto- T2-01 =1 N(?te: . . . .
Tuning V= With Stationary Auto-Tuning, the drive remains X X X
stopped while it is energized for about 1 minute.
During this time the necessary motor
parameters are automatically measured.

192 YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual
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Applicable Control Methods
(Value set in A1-02)
Method ngt?:‘etg r Applicable When/Advantages
g OLV/PM AOLV/PM CLV/PM
(5 (6) 7

After Auto-Tuning was carried out, the wiring
PM Stationary Auto- distance between the drive and motor changed
Tuning for Stator T2-01 =2 by 50 m or more. X X X
Resistance When the motor output and drive capacity are

different.

When the encoder Z-pulse offset is unknown.

When encoder was replaced
Z Pulse Offset _ Deviation from Z phase (A0) is compensated for.
Tuni T2-01=3 - - X

uning Note:

Motor rotates slowly while encoder base

position is measured.

When information from the motor’s test report or

nameplate is not available.
PM Rotational Auto- T2-01 = 4 Motor can be decoupled from machinery and X < X
Tuning rotate freely while Auto-Tuning is performed.

Values measured during Auto-Tuning are

automatically set to the motor parameters.

B Input Data for PM Motor Auto-Tuning

To perform Auto-Tuning, input data for the items marked with “x” in the following chart. Before starting Auto-
Tuning, the motor’s test report or nameplate should be available for ready reference.

Table 3.9 Input Data for PM Motor Auto-Tuning

Auto-Tuning Method
(Value set in T2-01)

PM
Station
Input Data Parame Unit A?J%- PuZIse
pu ters : PM Motor Parameter | PM Stationary Tuning | Offset PM Rotational Auto-
Settings Auto-Tuning . 9 Tun Tuning
(0) (1) Stator | ing
Resist 3)
ance
(2)
Contiel A1-02 - |s567| 5 | 67 | 5 |67]|567]| 7 5 7
method ] 3 ’ ]
Motor
code
PM Motor of
Code T2-02 - Yaska |FFFF *2| FFFF *2 - - = c -
Selection wa
motor
*]
E;M Motor T2-03 - - - - X X - X X
ype
PM Motor
Rated Power T2-04 kW - X X X X - X X
PM Motor
Rated Voltage T2-05 \'% - X X X X - X X
PM Motor
Rated Current T2-06 A - X X X X - X X
PM Motor
Base T2-07 Hz - X - X - - X -
Frequency
Number of PM
Motor Poles T2-08 - - X X X X - X X
PM Motor .
Base Speed T2-09 min-! - - X - X - - X
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Auto-Tuning Method
(Value set in T2-01)
PM
Station
InputData | Parame | ypj¢ At | Purse
pu ters PM Motor Parameter | PM Stationary Tunina | Offset PM Rotational Auto-
Settings Auto-Tuning f g Tuning
or Tun
(0) (1) Stator | ing (4)
Resist (3)
ance
(2)

Control
) A1-02 - 5,6,7 5 6,7 5 6,7 56,7 7 5 6 7

Motor

code
PM Motor of
Code T2-02 - Yaska |FFFF *2| FFFF =2 - - - - = o -
Selection wa

mg’or
PM Motor
Stator T2-10 Q X X X - - - - - - -
Resistance
PM Motor d-
Axis T2-11 mH X X X - - - - - - -
Inductance
PM Motor g-
Axis T2-12 mH X X X - - - - - - -
Inductance
InducedVolt
age Const Unit T2-13 - X X X - - - - - - -
Select
PM Motor
Induced T2-14 *3 X X X - - - - - - -
Voltage Const
Pull-
InCurrentLv
forPM Motor T2-15 % - } - X X - - X X X
Tun
PGNumO{fPul
ses/Rev X X X
forPMMotor T2-16 B / - / B 4 - - - - X
Tun
Encoder Z-
Pulse Offset T2-17 Degrees *4 - *4 - *4 - - - - -
for PM Motor

*1  When using a Yaskawa PM motor, set the motor code.

*2  When using a PM motor from another manufacturer, set the motor code to FFFF.

*3  Varies depending on a value set in 72-13.

*4  Set this when using a setting of 41-02 = 7 [Control Method Selection = PM Closed Loop Vector Control].

€ EZ Tuning

The following explains the Auto-Tuning mode used for EZ Open Loop Vector Control. £9-xx are set when Auto-
Tuning is performed.
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Table 3.10 EZ Tuning Mode Selection

When the motor output and drive capacity are
different.

Parameter Sy L . Applicable Control Methods
Mode : Application Conditions and Benefits .
Settings PP (A1-02 Setting)
When using the control method for induction
motors and PM motors. To achieve efficient
g/gt)ttionr Parameter T4-01 =0 drive of a motor with easy steps. EZOLV
8 For derating torque applications such as fans and (8)
pumps.
After Auto-Tuning was carried out, the wiring
. . distance between the drive and motor changed
Line-to-Line T4-01 =1 by 50 m or more. EzOLV
Resistance (8)

B Input Data for EZ Tuning

To perform Auto-Tuning, input data for the items marked with “x” in the following chart. Before starting Auto-
Tuning, prepare the motor test report or nameplate to check.

Table 3.11 Input Data for EZ Tuning

Auto-Tuning Mode
(Value set in T4-01)
Input Data Parameters Unit Motor Parameter |  Line-to-Line
Setting Resistance
(0) (1)
Motor Type Selection T4-02 - X -
Motor Max Revolutions T4-03 min-! X -
Motor Rated Revolutions T4-04 min-! X -
Motor Rated Frequency T4-05 Hz X -
Motor Rated Voltage T4-06 v X -
Motor Rated Current T4-07 A X X
Motor Rated Capacity T4-08 kW X -
Number of Poles T4-09 - X -

€ Control Tuning

To enhance the drive responsiveness and prevent hunting, use Auto-Tuning, which automatically adjusts the
control-related parameters.

The following types of Auto-Tuning are available for the control system:

* Inertia Tuning

* ASR Tuning

* Deceleration Rate Tuning

* KEB Tuning
Note:

When performing Auto-Tuning for the control system, H1-xx = 16 [Motor 2 Selection] cannot be used. Do not perform Control Tuning
for applications that switch between motor 1 and motor 2.
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Table 3.12 Control Loop Tuning Selection
Applicable Control Methods (A1-02 Setting)

OLV/ [AOLV/| CLV/ | EZOL
PM PM PM \'

G | © | @ | ®

Application Conditions

T3-00 and Benefits

Mode CL-VIf

(1)

oLV
(2

cLv
@)

AOLV
(4)

i
(0)

¢ To Perform Feed Forward
Control

* Whensetto L2-29 =]
[Kinetic Energy Backup
Method = Single Drive - - - X - - - X -
KEB Ride-Thru 2].

¢ When set to MFDI H]-xx =
74 [KEB Ride-Thru 2
Activate (N.C.)].

Inertia 0
Tuning

To automatically adjust the
ASR gain based on the set
response frequency (including
Inertia Tuning)

ASR Tuning 1

To automatically adjust the
deceleration rate to prevent an X X X X X X X X X
ov [Overvoltage]

Deceleration 2
Rate Tuning

To automatically adjust
parameter settings to prevent
an ov [Overvoltage] fault
when using the KEB Ride- X X X X X X X X X
Thru function or when L3-11
= 1 [Overvoltage Suppression
Select = Enabled].

KEB Tuning 3

Table 3.13 Input Data for Control Tuning

Auto-Tuning Mode
(T3-00 Setting)
Input Data Parameters Unit .
Inertia ASR (Speed Dec Rate KEB Tuning
Tuning Regulator) Tuning 3
(0) (1) (2) )

Test Signal Frequency T3-01 Hz X X - -
Test Signal Amplitude T3-02 Rad X X - -
Motor Inertia T3-03 Kg'm? X X - -
System Response T3-04 Hz ) X ) )
Frequency

B Inertia Tuning

Inertia Tuning estimates the system inertia based on the motor speed and torque reference and automatically sets
the drive parameters related to the inertia ratio of the machinery and motor. Inertia Tuning is used when carrying
out Feed Forward control or when set to H1-xx = 74 [MFDI Function Select = KEB Ride-Thru 2 Activate (N.C.)].

Through identification of load inertia and optimization of speed loop gain and feed-forward gain, even higher
level control capabilities can be achieved. Moreover, speed response can be set without regard to the load, so
accuracy when synchronizing multiple drives is enhanced. Since motor operation can continue without
interruption even if power outages occur, the deceleration curve for features such as the KEB Ride-Thru function,
which produces a ramp to stop, can be maintained in an optimal way.

B ASR Tuning

ASR Tuning estimates the motor load inertia and automatically sets the parameters as well as Inertia Tuning.
Additionally, an automatic adjustment is carried out after calculating the proportional gain of speed control
(ASR), based on the measured load inertia value.

B Deceleration Rate Tuning

Deceleration Rate Tuning automatically sets the deceleration rate so that an ov [Overvoltage] fault does not occur
during motor deceleration. Set CI-11 [Accel/Decel Time Switchover Freq] first to automatically set parameters
C1-02 [Deceleration Time 1] (high speed range) and C1-08 [Deceleration Time 4] (low speed range).
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B KEB Tuning

KEB Tuning automatically sets parameters used for the KEB Ride-Thru function and for the overvoltage
suppression function, namely L2-06 [Kinetic Energy Backup Decel Time] and L3-25 [Load Inertia Ratio].

Note:

1. If L2-29 = 0 [Kinetic Energy Backup Method = Single Drive KEB Ride-Thru 1], the drive will automatically adjust C1-09 [Fast Stop
Time] instead of L2-06 [Kinetic Energy Backup Decel Time]. Do not execute KEB Tuning if you do not want to change the Fast Stop
Time.

2. IfL2-29 = 1, 2, or 3 [Kinetic Energy Backup Method = Single Drive KEB Ride-Thru 2, System KEB Ride-Thru 1, System KEB Ride-
Thru 2], the drive will automatically adjust L2-06 [Kinetic Energy Backup Decel Time].

Control Tuning automatically sets the following parameters to the optimal values.

Parameters : : : Deceleration Rate :

Automatically Set Inertia Tuning ASR Tuning Tuning KEB Tuning
C1-02 [Deceleration Time ) ) X )
1]
C1-08 [Deceleration Time %]
4] - - X -
C1-09 [Fast Stop Time] - - - X %2
C5-01 [ASR Proportional
Gain 1] - X - -
C5-17 [Motor Inertia] X X - -
C5-37 [Motor 2 Inertia] X X - -
C5-18 [Load Inertia X X ) )
Ratio]
C5-38 [Motor 2 Load
Inertia Ratio] X X B B
L2-06 [Kinetic Energy ) ) . X %3
Backup Decel Time]
L3-24 [Motor Accel Time X X ) )
@ Rated Torque]
L3-25 [Load Inertia X X ) X
Ratio]
n5-02 [Motor Inertia
Acceleration Time] X X ) )
n5-03 [Feed Forward X X ) )
Control Gain]

*1  The drive automatically sets C1-08 [Deceleration Time 4] only when CI-11 [Accel/Decel Time Switchover Freq] # 0.

*2  If L2-29 = 0 [Kinetic Energy Backup Method = Single Drive KEB Ride-Thru 1], the drive will automatically adjust C/-09 [Fast Stop
Time]. Do not execute KEB Tuning if you do not want to change the Fast Stop Time.

*3  When L2-29 = [, 2, or 3 [Kinetic Energy Backup Method = Single Drive KEB Ride-Thru 2, System KEB Ride-Thru 1, or System
KEB Ride-Thru 2]

€ Precautions to Note before Auto-Tuning
Check the following points before starting Auto-Tuning.

B Basic Auto-Tuning Preparations

* Auto-Tuning requires the user to input data from the motor nameplate or motor test report. Make sure this data
is available before Auto-Tuning the drive.

* For best performance, the drive input supply voltage must be at least equal to or greater than the motor rated
voltage.

Note:

Better performance is possible when using a motor with a base voltage that is lower than the input supply voltage (20 V for 200 V class
models, and 40 V for 400 V class models). This is particularly important when operating the motor above 90% of base speed, where
high torque precision is required. If the input power supply is equal to the motor rated voltage, the drive output voltage will be deficient,
making it difficult to obtain better performance.

* Push on the keypad to cancel Auto-Tuning.
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3.8 Auto-Tuning

* If a Safe Disable input signal is input to the drive during Auto-Tuning, Auto-Tuning measurements cannot be
completed successfully. In such cases, cancel the Auto-Tuning, then execute it again.

* Table 3.14 describes digital input and output terminal operation during Auto-Tuning.

Table 3.14 Status of Input/Output Terminals during Auto-Tuning

Auto-Tuning Type Mode Digital Input Digital Output */
. . . . Functions the same as
Rotational Rotational Auto-Tuning | Disabled during normal operation.
. . . . Maintains the status at the
Ilpuc}ﬁ;tglon Motor Auto- Stationary Auto-Tuning |Disabled start of Auto-Tuning,
Stationary . .
Stationary Auto-Tuning . Maintains the status at the
for Line-to-Line Disabled £ Auto-Tuni
Resistance start of Auto-Tuning.
. . Maintains the status at the
Z-Pulse Offset Tuning Disabled start of Auto-Tuning.
Rotational
PM Rotational Auto- Disabled Functions the same as
Tuning during normal operation.
PM Motor Parameter . .
PM Motor Auto-Tuning Settings Disabled Disabled
PM Stationary Auto- Disabled Maintains the status at the
Stationary Tuning start of Auto-Tuning.
PM Stationary Auto- s
Tuning for Stator Disabled Mamtz%l/r;s theTs tatus at the
Resistance start of Auto-Tuning.
Motor Parameter Setting | Disabled Disabled
EZ Tuning Stationary Stationary Auto-Tuning Maintains the status at the
for Line-to-Line Disabled it of Auto-Tuni
Resistance start of Auto-Tuning.
Inertia Tuning Disabled guqctlons the same as
uring normal operation.
ASR Tuning Disabled Functions the same as
uring normal operation.
ASR and Inertia Tuning |Rotational
. . . Functions the same as
Deceleration Rate Tuning |Disabled during normal operation.
KEB Tuning Disabled guqctlons the same as
uring normal operation.

*1 A terminal to which H2-xx = E [MFDO Function Select = Fault] is assigned functions the same as during normal operation.

WARNING! Crush Hazard. Make sure that the holding break does not open during Auto-Tuning when only performing
Stationary Auto-Tuning for Line-to-Line Resistance with the machine connected to the motor. The sequence should be wired so
that a multi-function output terminal does not cause the holding brake to be released during Auto-Tuning. Failure to do so may
result in damage to the machine or personal injury.

WARNING! Sudden Movement Hazard. Disconnect the load from the motor when performing Rotational Auto-Tuning. Failure to
comply could cause death or serious injury and damage machinery.

WARNING! Crush Hazard. When performing Rotational Auto-Tuning, the motor rotates 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 surrounding area. Failure to obey
can cause death or serious injury and damage to machinery.

NOTICE: Crush Hazard. When executing PM Rotational Auto-Tuning, voltage is applied to the motor before the motor rotates.
Do not touch the motor until Auto-Tuning is completed. 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. Failure to comply could
result in serious injury.

B Precautions to Note before Rotational Auto-Tuning

WARNING! Electrical Shock Hazard. When executing Rotational Auto-Tuning, voltage is applied to the motor before the motor
rotate. Do not touch the motor until Auto-Tuning is completed. Failure to comply may result in injury or death from electrical
shock.

* To execute Rotational Auto-Tuning, be sure that the drive is uncoupled from the motor. Otherwise, the drive
may malfunction. If Rotational Auto-Tuning is carried out with respect to a motor that is connected to a load,
the motor parameters will not be correctly calculated, and the motor could behave abnormally.

* However, if the load is 30% or less of the motor’s duty rating, Auto-Tuning can be carried out while the motor is
connected to the load. If Rotational Auto-Tuning is carried out while connected to a load that is greater than
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30%, not only will the correct acquisition of motor parameters be impossible, but it can be dangerous because
the motor may rotate abnormally.

* Check to make sure that the motor’s magnetic brake is released.
* Make sure that external force from the machinery will not cause the motor to rotate.

B Precautions to Note before Stationary Auto-Tuning

* Confirm that the motor’s magnetic brake is not open.
* Make sure that external force from the machinery will not cause the motor to rotate.

WARNING! Electrical Shock Hazard. When executing Stationary 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 cause electrical shock

Automatically Setting E2-02 [Motor Rated Slip] and E2-03 [Motor No-Load Current]

IfT1-12 = 1 [Test Mode Selection = Yes] is set when selecting the Stationary Auto-Tuning, motor parameters £2-
02 [Motor Rated Slip] and E2-03 [Motor No-Load Current] are set automatically when using the motor for the
first time in Drive Mode after Auto-Tuning has been performed.

After performing Stationary Auto-Tuning, use the following procedures to perform the operation in test mode:

1. Check the £2-02 and E2-03 values on the “Modified Parameters/Fault Log” screen or the “Parameters” screen.
2. Operate the motor in Drive Mode with the following 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 should be 30% of the rated load.
* Maintain a constant speed of 30% of E1-06 [Base Frequency] (default value = maximum frequency) or
higher for 1 s or longer.
3. After the motor is stopped, recheck the £2-02 and E2-03 values on the “Modified Parameters/Fault Log”
screen or the “Parameters” screen.

4. Make sure that the input data is correct.
If the settings in £2-02 and E2-03 are different from the measurement taken in step 1, then the values were set
automatically by the drive.

Note:

* When the conditions in step 2 cannot be met for the first test run, then the following problems may occur if the values set in £2-02 and
E2-03 are significantly different from 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 618.

—Motor vibrations, hunting

—Insufficient torque
—Overcurrent

Particularly when used in an elevator, there is the risk of the cage dropping and personal injury. Take one of the following measures to
reduce risk.
—After performing Stationary Auto-Tuning, operate the drive according to the conditions and procedure listed above.

—Set T1-12 = 0 [Test Mode Selection = No].
—Perform Rotational Auto-Tuning.
«If the drive is initialized after completing step 1, then go back and repeat from step 1 again.

* When using a general-purpose motor, the target value for £2-02 should be 1 Hz to 3 Hz, and the target rated current for £2-03 should
be 30% to 65%. Generally, larger capacity motor 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 618 for details.

B Precautions to Note before Stationary Auto-Tuning for Line-to-Line Resistance and
Stator Resistance Auto-Tuning

Even when V/f Control is selected, if the motor cable is long (50 m or longer), Stationary Auto-Tuning for Line-
to-Line Resistance should be carried out.

WARNING! Electrical Shock Hazard. When executing Stationary 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 cause electrical shock

B Precautions to Note before Inertia Tuning and ASR Tuning

Before performing Inertia Tuning or ASR Tuning, make sure that the following things are carried out.

WARNING! Electrical Shock Hazard. When executing Rotational Auto-Tuning, voltage is applied to the motor before the motor
rotate. Do not touch the motor until Auto-Tuning is completed. Failure to comply may result in injury or death from electrical
shock.

* Either perform rotational motor parameter tuning, or look at the motor’s test report or nameplate and input the
values manually.
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Check to make sure that the motor’s magnetic brake is released.
Connect the motor and load.
Make sure that external force from the machinery will not cause the motor to rotate.

Make sure that the machinery is not of the type for which reverse rotation is prohibited. Inertia Tuning and ASR
Tuning cannot be carried out with machinery for which reverse rotation is prohibited.

If it is all right for the motor to rotate during Auto-Tuning, check in the vicinity of the drive, motor, and
machinery to make sure that there are no issues related to safety.

Note:
If there are gears between the machinery and motor shaft, the use of Inertia Tuning and ASR Tuning may not be appropriate.

B Precautions before Using Deceleration Rate Tuning and KEB Tuning

Make sure of the following before performing Deceleration Rate Tuning or KEB Tuning.

Note:
*Do not use Deceleration Rate Tuning if also using a braking resistor unit or a regenerative converter.

* Perform Deceleration Rate Tuning and KEB Tuning with the load attached to the motor.

* Do not use the Deceleration Rate Tuning or KEB Tuning with the following applications. When performing Deceleration Rate Tuning
and KEB Tuning, the drive will automatically rotate the motor forward, and repeatedly accelerate and decelerate the motor.
—Machine where the motor cannot rotate forwards

—Applications with a limited range of operation (trolleys and other such applications that can only move linearly)
—Elevator
—Applications that cannot handle sudden acceleration and sudden deceleration

* To perform KEB Tuning while external main circuit capacitors are connected to the drive, first set L3-26 [Additional DC Bus
Capacitors], and then execute KEB Tuning.

* Do not perform KEB Tuning or Deceleration Rate Tuning if the drive is set to use HI-xx = 16 [MFDI Function Select = Motor 2
Selection]. Failure to obey can cause an ov [Overvoltage] fault.
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3.9 Test Run

After using the Setup Wizard to make settings for the basic parameters, and Auto-Tuning of the motor has been
completed, the next step is to perform a test run.

WARNING! Crash Hazard. Conduct test operations to make sure that the drive operates safely after writing work is completed
and parameters have been set. Failure to comply may cause injury or damage to equipment.

€ No-Load Test Run

Before connecting the motor with machinery, check the operation status of the motor.

B Precautions to Note before Operation
Before rotating the motor, check the following items.

* Make sure there are no issues related to safety around the motor and machinery.
* Ensure that all emergency stop circuits and machine safety mechanisms are functioning correctly.

B Items to Check before Operation
Before operation check the following items:

* Is the motor rotating in the forward direction?
* Is the motor rotating smoothly (no abnormal sounds or abnormal vibrations)?
* Does the motor accelerate/decelerate smoothly?

€ Perform a No-Load Test Run
The basic steps to follow to perform a no-load test run are explained in the following.

1. Energize the drive, or press (Home) to display the HOME screen.

If [Home] is not displayed for BEZIM, press (Back), and then press to display (Home).
Press so the LOCAL/REMOTE indicator is lit.

Press @ to display d71-01 [Reference 1], and set to 6.00 Hz.

4. Press A,
The RUN indicator lights, and the motor runs at 6.00 Hz in the forward direction.

5. Confirm that the motor is rotating in the correct direction and that there are no faults indicated by the drive.
If any faults were detected, eliminate their cause.

A - Forward Rotation of Motor (Counter Clockwise Direction as Seen from
Load Shaft)

6. Raisethe frequency reference value by pressing (A,
Change the setting value in increments of 10 Hz if needed while evaluating the response.
7. Check the drive’s output current using U7-03 [Output Current] each time the setting value is raised.

The status is normal if the output current of the drive does not exceed the motor rated current.
Ex..6 Hz - 20 Hz - 30 Hz - 40 Hz — 50 Hz — 60 Hz

8. After confirming that the motor rotates normally, press .
The RUN indicator will be flashing. Then, when the motor is completely stopped, it will go out.

€ Actual-Load Test Run

After testing operation without a load, connect the motor and machinery to perform a test run.

B Precautions before Operation

* Make sure there are no issues related to safety around the motor and machinery.
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* Make sure the motor has stopped completely.

* Connect the motor with the machinery.
Make sure that no installation screws are loose and ensure that motor load shafts and machine junctions are
correctly secured.

* As a precautionary safety measure in case of abnormal operation, make sure of the keypad is at hand and
can be pushed immediately.
B Checklist before Operation

» Whether the direction of the machine operation is correct (whether the motor rotate in the correct direction).
* Whether the motor accelerate and decelerate smoothly.

€ Perform an Actual-Load Test Run

Once the motor and machinery have been connected, a test run should be carried out in accord with the same
procedure that was used when performing a no-load test run.

* Confirm that UI-03 [Output Current] is not excessive.
1. Energize the drive, or press (Home) to display the HOME screen.
If [Home] is not displayed for [ 2} press (Back), and then press to display (Home).

2. Setd1-01 [Reference 1]to 6.00 Hz.
3. Press so the LOCAL/REMOTE indicator is lit.

4. Press .
The RUN indicator lights, and the motor runs at 6.00 Hz in the forward direction.

5. Confirm that the motor is rotating in the correct direction and that there are no faults indicated by the drive.
If any faults were detected, eliminate their cause.

6. Raise the frequency reference value by pressing (A
Change the setting value in increments of 10 Hz if needed while evaluating the response.

7. Check the drive’s output current using U7-03 [Output Current] each time the setting value is raised.

The status is normal if the output current of the drive does not exceed the motor rated current.
Ex.: 6 Hz - 20 Hz — 30 Hz — 40 Hz — 50 Hz — 60 Hz

8. After confirming that the motor rotates normally, press S4d.
The RUN indicator will be flashing. Then, when the motor is completely stopped, it will go out.

9. Change the frequency reference and direction of motor rotation, and check to see if there are any
abnormal sounds or vibrations.

10. If errors such as hunting or oscillation attributable to control functionality occur, adjust accordingly.
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3.10 Fine Tuning during Test Runs (Adjustment of Control
Functionality)

The following explains the adjustment procedures to follow when issues such as hunting or oscillation attributable
to control functionality occur during a test run. Adjust the relevant parameters appearing in the chart, in

accordance with the control method being used and the drive’s status.

Note:

In this section, only the parameters that are frequently adjusted are listed. Please consult with a Yaskawa representative if adjustments
having a higher degree of precision are required.

€ V/f Control and Closed Loop V/f Control
Table 3.15 Parameters for Fine Tuning the Drive (V/f Control and Closed Loop V/f Control Methods)

* Hunting, oscillation

occurs with light loads,
reduce the setting
value.

Issue Parameter Number Solution Default Setting Suggested Setting
Reduce setting value
when torque is
insufficient with heavy
loads.
If hunting, oscillation
Hunting, oscillation at occurs with light loads,
middle-range speeds (10 31_02 [tH ungng Setti mclrease the setting 1.00 0.10-2.00
Hz to 40 H) revention Gain Setting] value.
If hunting occurs with a
low-inductance motor,
such as a motor with a
larger frame size or a
high-frequency motor,
lower the setting value.
Raise the carrier
* The motor excitation frequency if the motor
sound is significant. excitation sound is
* Hunting, oscillation at i : significant. o
low speeds (10 Hz or ggleoczti([)%l rrier Frequency |, Lower the carrier 1(2 kHz) *1 1 to upper limit value
lower), or at middle- frequency if hunting or
range speeds (10 Hz to oscillation occurs at
40 Hz) low or middle-range
speeds.
Reduce setting value
* Torque, speed response |C4-02 [Torque r;lslegntserc%lslz,lggveed
is slow. Compensation Delay P . o 200 ms *2 100 - 1000 ms
* Hunting, oscillation Time] If hunting, oscillation
? occurs, increase the
setting value.
Increase setting value
when torque is
* Insufficient torque at insufficient at low
low speeds (10 Hzor | C4-01 [Torque speeds.
lower). Compensation Gain] If hunting, oscillation 1.00 0.50-1.50

* Insufficient torque at
low speeds (10 Hz or
lower).

* Significant shock upon
startup.

» E1-08 [Mid Point A
Voltage]

* E1-10 [Minimum
Output Voltage]

Increase setting value
when torque is
insufficient at low
speeds.

Reduce setting value if
there is marked shock
upon drive startup.

* E1-08:15.0 V *3
* E1-10: 9.0 V *3

Default setting +/- 5 V *4
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3.10 Fine Tuning during Test Runs (Adjustment of Control Functionality)

Issue

Parameter Number

Solution

Default Setting

Suggested Setting

Speed accuracy is poor.
(When using V/f Control
Method)

C3-01 [Slip
Compensation Gain]

After setting £2-01
[Motor Rated Current],
E2-02 [Motor Rated Slip]
and E£2-03 [Motor No-
Load Current], adjust C3-
01.

0.0 (no slip compensation)

05-1.5

Speed accuracy is poor.
(When using Closed Loop
V/f Control Method)

e C5-01 [ASR
Proportional Gain 1
(P

* C5-02 [ASR Integral
Time 1 (I)] *5

Adjust C5-01, C5-02.

e C5-01:0.20
e (C5-02:0.200 s

* Proportional gain =
0.10 to 1.00

* Integral time = 0.100 to
2.000 s

*1  Differs depending on settings for 02-04 [Drive Model Selection] and C6-01 [Normal / Heavy Duty Selection], when at default

settings.
*2
*3
*4
*5

setting cannot be made.

Differs depending on settings for 471-02 [Control Method Selection] and 02-04 [Drive Model Selection], when at default settings.
Differs depending on settings for 41-02 [Control Method Selection] and E1-03 [V/f Pattern Selection], when at default settings.

Suggested settings are for 200 V class drives. Voltage is double for 400 V class drives.
When using Closed Loop V/f Control, ASR controls only the output frequency, so unlike Closed Loop Vector Control, a high-gain

€ Open Loop Vector Control Method

With Open Loop Vector Control method, C4-01 [Torque Compensation Gain] should be left at its default setting
(1.00). Do not adjust it.

If speed accuracy cannot be obtained during regeneration when using Open Loop Vector Control method, set C3-

04 = 1 [Slip Compensation @ Regen Select = Enabled above 6 Hz].
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Table 3.16 Parameters for Fine Tuning the Drive (Open Loop Vector Control Method)

Issue

Parameter Number

Solution

Default Setting

Suggested Setting

* Torque, speed response
is slow.

* Hunting, oscillation at
middle-range speeds
(10 Hz to 40 Hz)

n2-01
[SpdFeedbackDetectCtr
(AFR) Gain]

To improve the torque,
speed responsiveness,
reduce the setting value
in increments of 0.05.

* [f hunting, oscillation

occurs, increase the
setting value in
increments of 0.05.

1.00

0.50 - 2.00

n2-02
[SpdFeedbackDetCtr
(AFR)TimeConst1]

To improve the torque,
speed responsiveness,
reduce the value in
increments of 10 ms
while evaluating the
response.

If hunting, oscillation
occurs, or if load inertia
is excessive, raise the
value in increments of
50 ms while evaluating
the response.

Note:

Always set this so that
n2-02 <n2-03
[SpdFeedbackDetCtr
(AFR)TimeConst2]
holds true.

Whenever n2-02 is
adjusted, the value set
for C4-02 [Torque
Compensation Delay
Time] must also be
increased according to
the same ratio.

50 ms

50 -2000 ms
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3.10 Fine Tuning during Test Runs (Adjustment of Control Functionality)

Issue Parameter Number Solution Default Setting Suggested Setting

* When ov occurs, raise
the value in increments
of 50 ms while
evaluating the response.

* Ifthe response is
deficient, reduce the
value in increments of
10 ms while evaluating
the response.

Note:

n2-03 SpdFeedbackDetCtr .

(AFR)TimeConst2 nAZIYg}yS set this so that |750 ms 750 - 2000 ms
[SpdFeedbackDetCtr

(AFR)TimeConstl] <
n2-03 holds true.
Whenever n2-03 is
adjusted, the value set
for C4-06 [Motor 2
Torque Comp Delay
Time] must also be

tolr [overvl()lt{age] tf)ccurs at increased according to
e completion o the same ratio.

acceleration, the
beginning of deceleration, * When ov occurs, raise
or when the load changes the value in increments
radically. of 10 ms while
evaluating the response.

If the response is
deficient, reduce the
value in increments of 2
ms while evaluating the
response.

Note:

C4-06 [Motor 2 Torque Always set this so that |50 ms 150 - 750 ms
Comp Delay Time] C4-02 [Torque
Compensation Delay
Time] < C4-06.
Whenever C4-06 is
adjusted, the value set
for n2-03
[SpdFeedbackDetCtr
(AFR)TimeConst2]
must also be increased
according to the same
ratio.

* Reduce setting value in
increments of 2 ms
when torque, speed
response is slow.

* If hunting, oscillation
occurs, increase the
setting value in
increments of 10 ms.

Note:
* Torque, speed response | C4-02 [Torque .

is slow. Compensation Delay é}zv;u Zy s<sgt4t_l;)16s ;&g}?}, 20 ms */ 20 - 100 ms */
* Hunting, oscillation Time] 2 Torqu_e Comp Delay
Time].
Whenever C4-02 is
adjusted, the value set
for n2-02
[SpdFeedbackDetCtr
(AFR)TimeConstl]
must also be increased
according to the same
ratio.

* Reduce setting value in
increments of 10 ms

. is slow. | C3-02 [Slip when speed response is
. Speej ?esponse]: STow Compensation Delay slow. 200 ms *! 100 - 500 ms
peed is not stable. Time] * Increase setting value in

increments of 10 ms if
speed is not stable.
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low speeds (10 Hz or
lower)

Selection]

* Lower the carrier
frequency if hunting or
oscillation occurs at
low speeds.

Issue Parameter Number Solution Default Setting Suggested Setting
* Increase setting value in
increments of 0.1 if
. C3-01 [Slip speed is slow.
Speed accuracy is poor. Compensation Gain] + Reduce setting value in 1.0 *2 05-1.5
increments of 0.1 if
speed is fast.
* Raise the carrier
* The motor excitation frequency if theamotor
sound is significant. . e_xcq?_tlgntsoun s
- significant.
+ Hunting, oscillation at C6-02 [Carrier Frequency g 1(2 kHz) *3 0 to upper limit value

* Insufficient torque at
low speeds.

* Speed response is slow.

* Significant shock upon
drive startup.

* E1-08 [Mid Point A
Voltage]

* E1-10 [Minimum
Output Voltage]

* Increase setting value
when torque, speed
response is slow.

* Reduce setting value if
there is marked shock
upon drive startup.

Note:

If the setting value is
set too high, a large
torque reference may
be output even with
light loads.

* E1-08:11.0 *2
e EI1-10:2.0 %

Default setting +/-2 V *4

*1  Differs depending on settings for A7-02 [Control Method Selection] and 02-04 [Drive Model Selection], when at default settings.
*2  Differs depending on settings for A1-02 [Control Method Selection] and E1-03 [V/f Pattern Selection], when at default settings.
*3  Differs depending on settings for 02-04 [Drive Model Selection] and C6-01 [Normal / Heavy Duty Selection], when at default

settings.

*4  Suggested settings are for 200 V class drives. Voltage is double for 400 V class drives.

€ Closed Loop Vector Control Method

Table 3.17 Parameters for Fine Tuning the Drive (Closed Loop Vector Control Method)

established for low speed
or high speed.

Switchover Frequency] */

accordance with the
output frequency.

Issue Parameter Number Solution Default Setting Suggested Setting
' Ig;g_g]SIEZeSR * Increase setting value in
Proportional Gain 1 increments of 5.00
()] when torque, speed
CL d response is slow. 20.00 10.00 - 50.00
C(;YB;I)[ZSSR  If hunting, oscillation
* Torque, speed response | Proportional Gain 2 oceurs, reduce the
is slow. (PY] *1 setting value.
* Hunting, oscillation - -
* High speed * Reduce setting value
C5-02 [ASR Integral when torque, speed
Time 1 (I)] response is slow.
. o 0.500 0.300 to 1.000 d
* Low speed  If hunting, oscillation s © seconds
C5-04 [ASR Integral occurs, increase the
Time 2 (I)] *1 setting value.
ASR proportional gain or Cr};arl)grfi(t)lzlealA i}}n and
integral time cannot be C5-07 [ASR Gain %Slg integralgtime in 0.0 Hz 0.0 Hz to maximum

output frequency
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3.10 Fine Tuning during Test Runs (Adjustment of Control Functionality)

Issue

Parameter Number

Solution

Default Setting

Suggested Setting

Hunting, oscillation

*CIS-O6 [ASR Delay Time]

* Reduce setting value in
increments of 0.010
when torque, speed
response is slow.

* Raise setting value
when vibration is likely
to occur due to poor
machine rigidity.

0.004 s

0.004 to 0.020 seconds

* The motor excitation
sound is significant.

* Hunting, oscillation at

low speeds (3 Hz or
lower)

C6-02 [Carrier Frequency
Selection]

* Raise the carrier
frequency if the motor
excitation sound is
significant.

* Lower the carrier
frequency if hunting or
oscillation occurs at
low speeds.

1(2.0 kHz) *2

2.0 kHz to upper limit
value

*1  For details on speed control (ASR), see the section where the C5 parameter is explained.
*2  Differs depending on settings for 02-04 [Drive Model Selection] and C6-01 [Normal / Heavy Duty Selection], when at default

settings.

€ Advanced Open Loop Vector Control Method
Table 3.18 Parameters for Fine Tuning the Drive (Advanced Open Loop Vector Control Method)

Issue

Parameter Number

Solution

Default Setting

Suggested Setting

* 0S8 [Overspeed] occurs.

* Hunting, oscillation
occurs.

T1-01 [Auto-Tuning
Mode Selection]

* Confirm that the output
of the drive and the
motor are connected
properly.

* Perform Rotational
Auto-Tuning for the
motor by itself.

The motor excitation

C6-02 [Carrier Frequency

Raise the carrier
frequency if the motor

Proportional Gain 2
(P)]*3

occurs, increase the
setting value.

sound is significant. Selection] excitation sound is 12 kHiz) *I L to upper limit value
significant.
* Decouple the motor
and machinery and
perform Rotational
Auto-Tuning.
* If the actual motor
speed is slow, increase Adjust the value of £2-02
the value of £2-02 in that was automatically set
Improve speed accuracy | E2-02 [Motor Rated Slip] gggrgifrgf?‘%ltsf(&i %2 f;&%iﬂ;ﬁgﬂiﬁﬁﬁz‘mal
default setting value). range of +5% of the
« If the actual motor current value.
speed is fast, reduce the
value of £2-02 in tiny
increments (by approx.
0.1% of the default
setting value).
: g;%g IS]E/e%eSdR * Increase setting value
: . in increments of 5.00
Proportional Gain 1 when torque, speed
(®)] response is slow. 20.00 10.00 - 50.00
: Ié(gvs(/);p[iegR * If hunting, oscillation
el . occurs, reduce the
+ Torque, speed response | Proportional Gain 2 setting value.
is slow. (P13
* Hunting, oscillation + High speed .
CS-02 [ASR Integral | [oduce setting vaue
Time 1 ()] response is slow.
+ Low speed . Ifhunti lati 0.500 s 0.300 to 1.000 seconds
C5-04 [ASR unting, oscillation
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3.10 Fine Tuning during Test Runs (Adjustment of Control Functionality)

Issue Parameter Number Solution Default Setting Suggested Setting
* C5-07 [ASR Gain
§4witchover Frequency]
* High speed
C5-01 [ASR
Proportional Gain 1 Change the ASR
Speed response cannot be P)] proportional gain and 0.0 to maximum output
secured for low speed or C5-02 [ASR Integral | ASR integral time in 0.0 Hz frequenc P
high speed. Time 1 (D] accordance with the q y
+ Low speed output frequency.
C5-03 [ASR
Proportional Gain 2
(P)] *5
C5-04 [ASR Integral
Time 2 (I)]
* Reduce setting value in
increments of 0.010
when torque, speed
Hunting, oscillation C5-06 [ASR Delay Time] | - Tesponse s slow: 0.004 s 0.004 to 0.020 seconds
* Raise setting value
when vibration is likely
to occur due to poor
machine rigidity.

*1  Differs depending on settings for 02-04 [Drive Model Selection] and C6-01 [Normal / Heavy Duty Selection], when at default

settings.

*2  Differs depending on setting for 02-04 [Drive Model Selection], when at default settings.
*3  For details on speed control (ASR), see the section where the C5 parameter is explained.
*4  The optimal values for a no-load operation can differ from the optimal values for actual loading operation.

€ Fine-Tuning Open Loop Vector Control for PM Motors

Table 3.19 Parameters for Fine-Tuning Performance in OLV/PM

Problem

Parameter No.

Corrective Action

Default

Suggested Setting

Undesirable motor
performance

E1 parameters, ES
parameters

* Check the settings for
E1-06, E1-04 [Base
Frequency, Maximum
Output Frequency].

* Check the £S5
parameters and make
sure that all motor data
has been set correctly.

Note:

Do not set £5-05 [PM
Motor Resistance
(ohms/phase)] to a
line-to-line resistance
value.

* Perform Auto-Tuning.

Poor motor torque and
speed response

n8-55 [Motor to Load

Adjust to meet the load

Close to the actual load

: : inerti tio of th 1 0 : - .
Inertia Ratio] g:l%r rlrallarc%}ge? ¢ motor inertia ratio.
n8-45 [Speed Feedback | Decrease the setting 0.80 Decrease in increments of
Detection Gain] value. : 0.05.
Adjust the setting value.
Note:
C4-01 [Torque Setting this value too | 0.00 1.00

Compensation Gain]

high can cause
overcompensation and
motor oscillation.
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3.10 Fine Tuning during Test Runs (Adjustment of Control Functionality)

Problem

Parameter No.

Corrective Action

Default

Suggested Setting

* Oscillation at start.
* Motor stalls.

n8-51 [Pull-in Current @
Accel/Decel]

Increase the setting value.

50%

Increase in increments of
5%.

* b2-02 [DC Injection
Braking Current]

* b2-03 [DC Inject
Braking Time at Start]

Use DC Injection Braking
at start.

Note:

This may cause a short
reverse rotation (for
about 1/8 of a turn) at
start.

* b2-02: 50%
* b2-03:0.0s

* b2-02: Adjust as
necessary.

* b2-03:0.5s

n8-55 [Motor to Load
Inertia Ratio]

Increase the setting value.
Note:

When running a single
motor or with a
minimum amount of
inertia, setting this
value too high can
cause motor
oscillation.

Close to the actual load
inertia ratio.

There is excessive current
during deceleration.

n8-79 [Pull-in Current at
Deceleration]

Set n8-79 lower than n8-
51.

0%
Note:
If n8-79 = 0, the drive
will apply n8-51
setting to the pull-in
current during

Decrease in increments of
5%.

deceleration.
n8-47 [Pull-in Current Decrease the setting 505 Decrease in increments of
Comp Filter Time] value. : 0.2s.
?g—él?rgel’lllltl]lqn/hght Load Increase the setting value. |30% gr(l)/corease in increments of
Stalling or oscillation Increase the setting value.
occur when load is Note:
applied during constant . .
speed When running a single
n8-55 [Motor to Load motor or with a 0 Close to the actual load
Inertia Ratio] minimum amount of inertia ratio.
inertia, setting this
value too high can
cause motor
oscillation.
Hunting, oscillation %i_tiztgsgeégirl:]e edback Increase the setting value. |0.80 g)n(c)gease in increments of
* Yaskawa motor
* Adjust the setting Input the motor code
STPo [Motor Step-Out |+ ES-09 [PM Back-EMF | V2 e e Totor
Detected] fault trips when | Vpeak (mV/(rad/s))] * Check the motor code || . )
the load is not excessively |+ E5-24 [PM Back-EMF on the motor nameplate * Motor from another
high. L-L Vrms (mV/rpm)] or the data sheet, then manufacturer
input correct values for Input the values
E5-09 or E5-24. described on the test
report.
Stalling or STPo [Motor
Step-Out Detected] occurs Set lower value thanthe  |. 2000V
at high speed as the output 58_6.2 [Output Voltage actual input voltage to this ' Set lower than the actual
imit Level] e 400.0V input voltage.
voltage becomes parameter.
saturated.
*1  The factory default differs depending on settings for £5-01 [Motor Code Selection] and 02-04 [Drive Model (KVA) Selection].
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3.10 Fine Tuning during Test Runs (Adjustment of Control Functionality)

4 Advanced Open Loop Vector Control Method for PM
Table 3.20 Parameters for Fine Tuning the Drive (Advanced Open Loop Vector Control Method for PM)

due to poor machine
rigidity.

Issue Parameter Number Solution Default Setting Suggested Setting
' Igggg ISIEZeSdR * Increase setting value in
g . increments of 5.00
Proportional Gain 1
)] when torque, speed
response is slow. 10.00 5.00 - 30.00 */
* Low speed « Ifhunti Tlati
C5-03 [ASR unting, oscillation
* Torque, speed response Proportional Gain 2 oceurs, reduce the
is slow. ()] setting value.
* Hunting, oscillation - )
* High speed * Reduce setting value
C5-02 [ASR Integral when torque, speed
Time 1 (I is slow.
me 1 (D] reSPOMSE IS STOW: 10,5005 0.300 to 1.000 seconds *I
* Low speed  [f hunting, oscillation
C5-04 [ASR Integral occurs, increase the
Time 2 (I)] setting value.
ASR proportional gain or Crl:)alz)gliigrlf;lAii and
integral time cannot be C5-07 [ASR Gain pASlg inte ralgtime in 0.0 % 0.0% to maximum
established for low speed |Switchover Frequency] d gra 1 th th e rotation speed
or high speed. accordance with the
output frequency.
Raise setting value in
increments of 0.010 when
Hunting, oscillation C5-06 [ASR Delay Time] |vibration is likely to occur [0.016 s 0.016 to 0.035 seconds */

Step-out

E1 parameter, ES
parameter

Refer to the motor’s test
report or nameplate and
set E-xx or E5-xx
correctly.

*1  The optimal values for a no-load operation can differ from the optimal values for actual loading operation.

€ Closed Loop Vector Control Method for PM

Table 3.21 Parameters for Fine Tuning the Drive (Closed Loop Vector Control Method for PM)
Issue Parameter Number Solution Default Setting Suggested Setting
: Elggglsrfzest ¢ Increase setting value in
Proportional Gain 1 increments of 5.00
(P)]p when torque, speed
CL d response is slow. 20.00 10.00 - 50.00 */
C(;%;I)[G:SR o If hunting(,ioscil}llation
* Torque, speed response Proportional Gain 2 occurs, reduce the
is slow. (P)] setting value.
* Hunting, oscillation . .
* High speed * Reduce setting value
C5-02 [ASR Integral when torque, speed
Time 1 (I is slow.
ime 1 (D] TESPORSE IS STOW- - 10,500 5 0.300 to 1.000 seconds *I
* Low speed * If hunting, oscillation
C5-04 [ASR Integral occurs, increase the
Time 2 (1)] setting value.
* C5-07 [ASR Gain
Switchover Frequency]
* High speed
C5-01 [ASR
gg)]pomonal Gain 1 Change the ASR
Speed response cannot be C5-02 [ASR Integral proportional gain and . 0.0% to maximum
secured for low speed or h ASR integral time in 0.0 % .
high speed. Time 1 (D) accordance with the rotation speed
* Low speed output frequency.
C5-03 [ASR

Proportional Gain 2
(P)]

C5-04 [ASR Integral
Time 2 (I)]
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3.10 Fine Tuning during Test Runs (Adjustment of Control Functionality)

Issue

Parameter Number

Solution

Default Setting

Suggested Setting

Hunting, oscillation

C5-06 [ASR Delay Time]

Raise setting value in
increments of 0.010 when
vibration is likely to occur
due to poor machine
rigidity.

0.004 s

0.004 to 0.020 seconds */

Step-out

E1 parameter, ES
parameter

Refer to the motor’s test
report or nameplate and
set E1-xx or E5-xx
correctly.

*1  The optimal values for a no-load operation can differ from the optimal values for actual loading operation.

€ EZ Open Loop Vector Control Method
Table 3.22 Parameters for Fine Tuning the Drive (EZ Open Loop Vector Control Method)

Issue

Parameter Number

Solution

Default Setting

Suggested Setting

* High speed
C5-01 [ASR
Proportional Gain 1

()]

* Increase setting value in
increments of 5.00
when torque, speed

Limit]

response is slow. 10.00 10.00 - 50.00 */
* Low speed . o
C5-03 [ASR * If hunting, oscillation
* Torque, speed response | Proportional Gain 2 oceurs, reduce the
is slow. ()] setting value.
* Hunting, oscillation : I
* High speed * Reduce setting value
C5-02 [ASR Integral when torque, speed
Time 1 (I is slow.
fme 1 (D] TESPOMSE IS SOW: 105005 0.300 to 1.000 seconds */
* Low speed * If hunting, oscillation
C5-04 [ASR Integral occurs, increase the
Time 2 ()] setting value.
ASR proportional gain or Cr}(l)arg’;?ig;zlA Salfn and
integral time cannot be C5-07 [ASR Gain propo gain al o 0.0% to maximum
established for low speed |Switchover Frequency] ASR integral time in 0.0% rotation speed
. P q Y accordance with the P
or high speed.
output frequency.
Raise setting value in
increments of 0.010 when
Hunting, oscillation C5-06 [ASR Delay Time] |vibration is likely to occur [0.004 s 0.004 to 0.020 seconds *I
due to poor machine
rigidity.
Refer to the motor’s test
Step-out E9 parameter report or nameplate and - -
set £9-xx correctly.
Oscillation occurs when  |n8-51 [Accel / Decel Pull- Increase setting value 80% Increase in increments of
motor starts. In Current] & ’ ° 5%.
Motor stalls. L7-01 to L7-04 [Torque Increase setting value. 200% Increase in increments of

10%.

*1  The optimal values for a no-load operation can differ from the optimal values for actual loading operation.
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3.11 Test Run Checklist

3.11

Test Run Checklist

Review the following checklist and check each item before performing a test run.

Check No. Description
1 Thoroughly read this manual before performing a test run.
2 Check the “Wiring Checklist”.
3 Energize the drive.
4 Set the voltage for the power supply to E1-01 [Input AC Supply Voltage].

Check the items that correspond to the control method being used.

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 3.23 V/f Control [A1-02 = 0] and Closed Loop V/f Control [A1-02 = 1]

Check No. Description
Select the best V/f pattern according to the application and motor characteristics.
5 Example: if you use a motor with a rated frequency of 60 Hz, set E1-03 = 1 [V/f Pattern Selection = Const Trq,
60Hz base, 60Hz max] as a standard V/f pattern.
Table 3.24 Closed Loop V/f Control [A1-02 = 1]
Check No. Description
6 Set F1-01 [Encoder 1 Pulse Count (PPR)] correctly and make sure the encoder pulse counting direction is
correct.
7 Set C5-01 [ASR Proportional Gain 1] and C5-02 [ASR Integral Time 1].
Table 3.25 Open Loop Vector Control [A1-02 = 2] or Closed Loop Vector Control [A1-02 = 3]
Check No. Description
8 Perform Rotational Auto-Tuning.
9 Decouple motor shafts and machines when performing Rotational Auto-Tuning.
When performing Rotational Auto-Tuning, set the following data correctly according to the information listed on
the motor nameplate:
* Motor rated power (kW) to 71-02
* Motor rated voltage (V) to 77-03
10 * Motor rated current (A) to T1-04
* Motor base frequency (Hz) to 77-05
* Number of motor poles to 77-06
* Motor base speed (min!) to 77-07
Table 3.26 Closed Loop Vector Control [A1-02 = 3]
Check No. Description
11 Set F1-01 [Encoder I Pulse Count (PPR)] and F1-05 [Encoder I Rotation Selection].
12 Set C5-01 [ASR Proportional Gain 1] and C5-02 [ASR Integral Time 1].
Table 3.27 PM Open Loop Vector Control [A1-02 = 5]
Check No. Description
13 Set E5-01 to E5-24 [PM Motor Settings].
Table 3.28 PM Advanced Open Loop Vector [A1-02 = 6]
Check No. Description
14 Set E5-01 to E5-24 [PM Motor Settings].
15 Set C5-01 [ASR Proportional Gain 1] and C5-02 [ASR Integral Time 1].
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3.11 Test Run Checklist

Table 3.29 PM Closed Loop Vector Control [A1-02 = 7]

Check No. Description
16 Set E£5-01 to E5-24 [PM Motor Settings].
17 Set C5-01 [ASR Proportional Gain 1] and C5-02 [ASR Integral Time 1].
18 Set F1-01 [Encoder 1 Pulse Count (PPR)] and F1-05 [Encoder 1 Rotation Selection].
19 Set E5-11 [Encoder Z-Pulse Offset].
After checking No. 5 to 19, check the following items.
Check No. Description
20 The keypad should show “Rdy” after starting to operate the motor.
21 To give a Run command and frequency reference from the keypad, push to set to LOCAL Mode (when in
LOCAL Mode, the LO/RE LED illuminates).
22 If the motor rotates in the opposite direction during test run, switch two of U/T1, V/T2, W/T3.
23 Set Heavy Duty or Normal Duty mode using C6-01 [Normal / Heavy Duty Selection] in accordance with load
condition.
24 Set E2-01 [Motor Rated Current (FLA)] and L1-01 [Motor Overload Protection Select] correctly for motor
thermal protection.
25 Set the drive for REMOTE Mode when control circuit terminals provide the Run command and frequency
reference(when in REMOTE Mode, the LO/RE LED turns OFF).
When terminal A1 is used for the frequency reference
* Voltage input
— Set DIP Switch S1-1 on the drive to “V”.
— Set H3-01 = 0, 1 [Terminal Al Signal Level Select = 0 to 10V (Lower Limit at 0), -10 to +10V (Bipolar
Reference)].
26 — Set H3-02 = 0 [Terminal Al Function Selection = Frequency Reference].
* Current input
— Set DIP Switch S1-1 on the drive to “T".
— Set H3-01 = 2, 3 [Terminal A1 Signal Level Select = 4 to 20 m4, 0 to 20 mA].
— Set H3-02 = 0 [Terminal Al Function Selection = Frequency Reference].
When terminal A2 is used for the frequency reference
* Voltage input
— Set DIP Switch S1-2 on the drive to “V.
— Set H3-09 = 0, I [Terminal A2 Signal Level Select = 0 to 10V (Lower Limit at 0), -10 to +10V (Bipolar
Reference)].
27 — Set H3-10 = 0 [Terminal A2 Function Selection = Frequency Reference].
* Current input
— Set DIP Switch S1-2 on the drive to “T".
— Set H3-09 = 2, 3 [Terminal A2 Signal Level Select = 4 to 20 mA, 0 to 20 mA].
— Set H3-10 = 0 [Terminal A2 Function Selection = Frequency Reference].
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Check

No.

Description

28

When terminal A3 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 [Terminal A3 Signal Level Select = 0 to 10V (Lower Limit at (), -10 to +10V (Bipolar
Reference)].

— Set H3-06 = 0 [Terminal A3 Function Selection = Frequency Reference].
 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 [Terminal A3 Signal Level Select = 4 to 20 mA, 0 to 20 mA].

— Set H3-06 = 0 [Terminal A3 Function Selection = Frequency Reference].

29

Make sure that the frequency reference reaches the desired minimum and maximum values.
Make the following adjustments if the drive does not operate as expected:

Gain adjustment: Set the maximum voltage and current values, then adjust the analog input gain until the
frequency reference reaches the desired value. (For terminal Al input: H3-03, for terminal A2 input: H3-11, for
terminal A3 input: H3-07)

Bias adjustment: Set the maximum voltage/current values, then adjust the analog input bias until the frequency
reference reaches the desired minimum value. (For terminal A1 input:H3-04, for terminal A2 input:H3-12, for
terminal A3 input: H3-08)
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41
4.2
4.3
4.4
4.5
4.6

This chapter describes the guidelines for machines and devices incorporating this product to
comply with the European standard and UL standard.

General Safety ... —————————— 218
European Standards............ccvrrciriernrnrnsersesrsesssess s sssss e ss s ssssssssssssssssnsssnns 220
UL Standards.......cccoooremrnmmnersmsssssssssssssssssssssssssssssssssssssssssssasssssssssnssnssnssassssssssnsas 254
China ROHS ComPplianCe. ... smsssnsns 281
FF BRI EIROHSIE T cueureeressessessssessessessessessessessesssssssssssssssssssessessessessessessesssssssssssees 282
Safe Disable INPUL ... e s 283

YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual 217



4.1 General Safety

4.1 General Safety

ADANGER

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. To prevent
electric shock, always wait for at least the amount of time indicated on the warning labels. When
all indicators are OFF, remove the covers before measuring for dangerous voltages to make
sure that the drive is safe.

Failure to obey will cause death or serious injury.

AWARNING

Electrical Shock Hazard

Do not operate equipment with covers removed. The diagrams in this section may include
drives without covers or safety shields to illustrate details. Be sure to reinstall covers or shields
before operating the drives and run the drives according to the instructions described in this
manual.

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 the circuit boards while the power is on.
Failure to comply could cause death or serious injury.
Do not touch components while power is flowing through the device. 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 comply may result in injury or death from electrical shock.

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. 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 described in this manual.
Tightening screws at an angle outside of the specified range may damage the terminal block or start a fire if the
connection is loose.

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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4.1 General Safety

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.

Crush Hazard

Do not perform work on the drive without eye protection. Wear eye protection before beginning
work on the drive.

Failure to comply could result in serious injury.

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.

Review the Braking Unit and Braking Resistor Unit Installation Manual TOBPC72060001 before
connecting a dynamic braking option to the drive.

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

Do not modify the drive circuitry.

Failure to comply could cause damage to the drive and will void warranty. Yaskawa is not responsible for any
modification of the product made by the user.

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

Failure to obey can cause damage to the drive.

Do not energize or operate equipment soon after a fuse blows or RCM/RCD trips. Check the
condition of cable wiring and peripheral devices to identify the root cause. If the root cause
cannot be determined, do not turn on the power or operate equipment. Contact Yaskawa
Support immediately.
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4.2 European Standards

C€

Figure 4.1 CE Mark

The CE Mark indicates that the product meets environmental and safety standards in the European Union.
Products manufactured, sold, or imported within the European Union are required to 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 4.1 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

* ENISO 13849-1/AC:2009 (PL e (Cat.III))
Machinery Directive * IEC 62061/A1:2012 (SIL CL 3)
2006/42/EC * EN 62061/A1:2013 (SIL CL 3)

» IEC/EN 61800-5-2:2007 (SIL3)

*1  Approval pending for models 2360 to 2415, 4371 to 4675.
Note:

Indicates that the device or machine containing this product is covered by the CE Mark.

The customer is responsible for displaying the CE Mark on the final device containing this product. Customers must verify themselves
that the final device is compliant with EU standards.

220 YASKAWA ELECTRIC SIEP C710617 05D YASKAWA AC Drive GA700 Technical Manual
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€ EU Declaration of Conformity

EU Declaration of Conformity YASKAWA

Original Ref.No. VKOHIN-51604-01

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products

GA700 Series AC Drive

Model: CIPR-GA70 0000 00O 0 O - 000000

Directive of the European Parliament and Council:

Low Voltage Directive (LVD) : 2014/35/EU

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU

Mag:hine Directive (MD) : 2006/42/EC

Applied harmonized Standards: EN ISO13849-1:2008/AC:2009
(Cat.3, PL &)

EN 62061:2005/A1:2013(SILCL3)
EN 61800-3:2004/A1:2012

EN €1800-5-1:2007

EN 61800-5-2:2007(SIL3)

EN 61000-6-2:2005

EN 61000-6-4:2007/A1:2011

n Standards Compliance

Place / Date

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukucka Pref., 824-8511 Japan

% | j Drives Division

20.04.2016 ﬁ j\ / General Manager
(4

O x Ny

Michihiko Zenke
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4.2 European Standards

EU Declaration of Conformity YASKAWA

Translation — German | French | Italian | Spanish | Portugese Ref.No. VKOHIN-S1604-01

EG-Konformitatserklérung | Déclaratione de conformiteé CE
Dichiarazione di conformita CE | Declaraciéon de Conformidad de la CE
Declaracédo de Conformidade CE

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products
erklart in alleiniger Verantwortung die Konformitét fiir folgende Produkte

déclare, sous sa seule responsabilité, que-les produits

dichiara sotto la propria esciusiva 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

GA700 Series AC Drive

Model: CIPR-GA70 00 00000 0O - 000000

Directive of the European Parliament and Council

Richtlinie des Europaischen Parlamentes und Rates / Directive du Parlement européen et du Conseil
Direttiva del Parlamento europeo e del Consiglio / Directiva del Parlamento Europeo y de! 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 Tenséo"

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 Maguinas / Directiva de maquinas

Applied harmonized Standards: EN 1SO13849-1:2008/AC:2009
{Cat.3, PL e)
EN 62061:2005/A1:2013(SILCL3)
EN 61800-3:2004/A1:2012
EN 61800-5-1:2007
EN 61800-5-2:2007(SIL3)
EN 61000-6-2:2005
EN 61000-6-4:2007/A1:2011

Place |/ Date

Ort, Datum / Lieu et date / Luogo, data / Lugar, Fecha / Local, data

YASKAWA ELECTRIC CORPORATION

2-13-1 Nishimiyaichi Yukuhashi City

Fukuoka Pref., 824-8511 Japan

Drives Division

20.04.2016 General Manager

A
/\%f/;/

Michihiko Zenke
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EU Declaration of Conformity YASKAWA

Translation — Dutch | Irish | Greek | Bulgarian | Romanian Ref.No. VKOHIN-S1604-01

EG-conformiteitsverklaring | Dearbhi Comhréireachta AE
AfAwon Zupudpewong EK | EO-[leknapauuns 3a CbOTBETCTBUE
Declaratie de conformitate CE

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

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

€MIRERAILdVEI, HE ATTOKAEITTIKI} TOU €UBOV, TN CURHOPPWON TWV AKSAOUBWY TTPOIOVTWY
Aeknapupa Ha cobcTBEHa OTrOBOPHOCT CbOTBETCTBNETO Ha CNEAHNA NPOAYKT

declara pe raspunderea sa exclusivd conformitatea urmatoarelor produse

GA700 Series AC Drive
Model: CIPR-GA70 00 00000 00 - 000000

Directive of the European Parliament and Council

Richtlijn van het Europese Parlement en de Europese Raad

Treoir 6 Pharlaimint na hEorpa agus 6n gComhairle / O8nyia Tou EupwTrdikol KoivoBouAiou kai Tou ZupBouAiou
[NvpekTuBa Ha EBponelickusA napnameHT n Creeta / Directiva Parlamentului European si a Consiliului

Low Voltage Directive (LVD) : 2014/35/EU
Laagspanningsrichtlijn / Treoir maidir le hisealvoltas

Odnyia yia 1 xaunArj 1éon / lupekTueaTta sa HUCKO HanpexeHue

Directive voltaj scazut

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
EMC-richtlijn / Treoir maidir le Comhoiritinacht Leictreamaighnéadach

Odnyia nAekTpopayvnTikiig cupBaréinrag (EMC) / fipekTusa 3a enekTpomMarHutHa CbBMECTUMOCT
Directive CEM

Machine Directive (MD) : 2006/42/EC
Machinerichtlijn / Treoir maidir le hinnill (MD)
Odnyia yia 1a unxavijsara / Qupektusa Mawunm (M) / Directive masinarie

Applied harmonized Standards: EN 1S013849-1:2008/AC:2009
(Cat.3,PLe)
EN 62061:2005/A1:2013(SIL.CL3)
EN 61800-3:2004/A1:2012
EN 61800-5-1:2007
EN 61800-5-2:2007(SIL-3)
EN 61000-6-2:2005
EN 61000-6-4:2007/A1:2011

Place / Date

Plaats, Datum / Ait, Data / Témog, nuepounvia / Mscto, [lata / Locul, data
YASKAWA ELECTRIC CORPORATION

2-13-1 Nishimiyaichi Yukuhashi City

Fukuoka Pref., 824-8511 Japan

\ Drives Division
20.April.2016 % 7. é\ X% General Manager
20 Th< pa

S 7 Michihiko Zenke

N\
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4.2 European Standards

224

EU Declaratioh of Conformity YASKAWA

Translation — Polish | Lithuanian | Czech | Slovak | Hungarian . Ref.No. VKOHIN-S1604-01

Deklaracja zgodnosci WE | EB atitikties deklaracija
ES ProhlaSeni o shodé | Vyhlasenie o zhode ES
EK megfeleléségi nyilatkozat

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products

os$wiadcza z wytgczng odpowiedzialnoscia, ze nizej wymienione wyroby sa zgodne z odpowiednimi przepisami unijnymi
prisiimdama atsakomybe patvirtina toliau nurodyty gaminiy afitiktj

Prohlasuje na svou vyhradni odpovédnost shodu niZze uvedenych vyrobkd

potvrdzuje vyluéni zodpovednost za zhodu pre nasledujice vyrobky

. sajat kizardlagos feleldsségére kijelenti, hogy a kévetkezd termékek megfelelnek az aldbbiakban megfogalmazott kévetelményeknek

GA700 Series AC Drive

Model: CIPR-GA70 0 0 000 00 0O 0O - 000000

Directive of the European Parliament and Council

Dyrektywa Parlamentu Europejskiego i Rady / Europos Parlamento ir Tarybos direktyva
Smémice Evropského parlamentu a Rady / Smernice Eurdpskeho parlamentu a Rady
Az Eurépai Parlament és az Eurépai Tanacs iranyelve

Low Voltage Directive (LVD) : 2014/35/EU
Dyrektywa dot. niskich napigé / Zemos jtampos direktyva

Smémice o zafizenich nizkého napéti / Smernica o nizkom napati

Kisfeszltségrél szol6 iranyelv

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
Dyrektywa EMC / EMS direktyva / Smérnice o elektromagnetické kompatibilité
Smemica EMC / Elektromagneses dsszeférhetéségrol sz616 iranyelv

Machine Directive (MD) : 2006/42/EC
Dyrektywa w sprawie maszyn / Direktyva dél masiny -
Smémice o strojnich zafizenich / Smernica o strojovych zariadeniach / Gépekrd! sz6l6 iranyelv

Applied harmonized Standards: EN 1SO13849-1:2008/AC:2009
(Cat.3, PL e)
EN 62061:2005/A1:2013(SILCL3)
EN 61800-3:2004/A1:2012
EN 61800-5-1:2007
EN 61800-5-2:2007(SIL3)
EN 61000-6-2:2005
EN 61000-6-4:2007/A1:2011

Place / Date

Miejscowosé, data / Vieta, data / Misto, datum / Miesto, datum / Hely, datum
YASKAWA ELECTRIC CORPORATION

2-13-1 Nishimiyaichi Yukuhashi City

Fukuoka Pref., 824-8511 Japan

Drives Division
20.04.2016 % é és } , General Manager
N - AV @/}

Michihiko Zenke
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EU Declaration of Conformity YASKAWA

Translation - Danish | Swedish | Finnish | Latvian | Estonian Ref.No. VKOHIN-S1604-01

EF-overensstemmelseserklzering | EG-férsékran om éverensstdmmelse
EY-vaatimustenmukaisuusvakuutus | EK atbilstibas deklaracija
EU vastavusdeklaratsioon

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products
erkleerer som eneste ansvarlig overensstemmelsen for falgende produkter

forsékrar pa eget ansvar att féljande produkter uppfyller kraven pa dverensstdmmelse
vakuuttaa yksinomaisella vastuullaan seuraavien tuotteiden vaatimustenmukaisuuden

uz savu atbildibu pazino par talak minéto izstradajumu atbilstibu

deklareerib ainuvastutusel jargmiste toodete vastavust

GA700 Series AC Drive

Model: CIPR-GA70 0 0 000 0 0 0O O - 000000

Directive of the European Parliament and Council
Europa-Parlamentets og Radets direktiv / EU-direktiv / Euroopan parlamentin ja neuvoston direktiivi
Eiropas Parlamenta un Padomes Direktiva / Euroopa Parlamendi ja néukogu direktiiv

Low Voltage Directive (LVD) : 2014/35/EU
Lavspaendingsdirektivet / Lagspanningsdirektivet / Pienjannitedirektiivi
Zemsprieguma direktiva / Madalpingedirektiiv

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
EMC-direktivet / EMC-direktivet / EMC-direktiivi
EMS direktiva / Elektromagnetilise {thilduvuse direktiiv

Machine Directive (MD) : 2006/42/EC
Maskindirektivet / Maskindirektivet / Konedirektiivi
MasTnu direktiva / Masinadirektiiv

Applied harmonized Standards: EN [SO13849-1:2008/AC:2009
(Cat.3, PL e)
EN 62061:2005/A1:2013(SILCL3)
EN 61800-3:2004/A1:2012
EN 61800-5-1:2007
EN 61800-5-2:2007(SIL3)
EN 61000-6-2:2005
EN 61000-6-4:2007/A1:2011

Place | Date

By, dato / Ort och datum / Paikka, pvm/ Vieta, datums / Koht, kuupéev
YASKAWA ELECTRIC CORPORATION

2-13-1 Nishimiyaichi Yukuhashi City

Fukucka Pref., 824-8511 Japan

~ A Drives Division

? % General Manager
o Ny

20.04.2016

Michihiko Zenke
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4.2 European Standards

EU Declaration of Conformity YASKAWA

Translation - Croatian | Slovene | Maltese Ref.No. VKOHIN-$1604-01

EZ Izjava o sukladnosti | Deklaracija o skiadnosti ES
Dikjarazzjoni tal-KE dwar il-Konformita

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products
pod iskljugivom odgovornoséu izjavijuje sukiadnost sljedecih proizvoda

na lastno odgovornost potrjuje skladnost naslednjih izdelkov

tiddikjara taht ir-responsabbilta unika taghha I-konformita tal-prodotti li gejjin

GA700 Series AC Drive
Model: CIPR-GA70 0 0 000 000 0O - 000000

Directive of the European Parliament and Council

Direktiva Europskog parlamenta i Vijeéa / Direktiva Evropskega parlamenta in Sveta
Eiropas Parlamenta un Padomes Direktiva / Euroopa Parlamendi ja ndukogu 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 elekiromagnetskoj kompatibilnosti (EMC) / EMC direktiva
Direttiva dwar [-FEMC

Machine Directive (MD) : 2006/42/EC
Direktiva o strojevima / Direktiva o strojih
Direttiva dwar il-Makkinarju (MD)

Applied harmonized Standards: : EN 1SO13849-1:2008/AC:2009
(Cat.3, PL e)
EN 62061:2005/A1:2013(SILCL3)
EN 61800-3:2004/A1:2012
EN 61800-5-1:2007
EN 61800-5-2:2007(SIL3)
EN 61000-6-2:2005
EN 61000-6-4:2007/A1:2011

Place / Date
Mjesto, datum / Kraj, datum / Post, Data
YASKAWA ELECTRIC CORPORATION

2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

A Drives Division
20.04.2016 ' } } General Manager

7 Michihiko Zenke

€ CE Low Voltage Directive Compliance

It has been confirmed that this product complies with the CE Low Voltage Directive by conducting a test
according to IEC/EN 61800-5-1:2007.
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4.2 European Standards

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 III and pollution degree 2 or less which are defined by
IEC/EN 60664.

B Guarding against Debris

When installing IP20 enclosure drives (model: 2xxxxB, 4xxxxB), use an enclosure that prevents foreign material
from entering the drive from above or below.

B Wiring Diagram

Refer to Figure 4.2 for an example of a drive that is wired for compliance with the CE Low Voltage Directive.
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Main

Three-phase R—SWItCh

power supply § —

2000400V 1 _ =
50/60 Hz =

Control Circuit

Option card
connector

Forward Run / Stop S1 . DIP Switch S4
| Q@ [Z| /A3 Analog/PTC
R Ri !
everse Run / Stop 1 S2 &j@ g g O Input Sel [AI]
External fault | S3 :H DIP Switch S1-3
! Al B PTC| / A3 Volt/Curr. Sel [V]
Fault reset | S4
T :k DIP Switch S1-2
. . | V IO
(I;/Ilglltglﬂljr?gﬂtc;n Multi-speed step 1 | S5 3 _ A2 Volt/Curr. Sel []
: ' DIP Switch S1-1
[default setting] | | Multi-speed step2 | 1 1]sg & A1 Volt/Curr. Sel [V]
! V IO Off ™1 On
Jog speed ; S7 &@ ‘ ‘ ””‘“
I I ]
External Baseblock ! S8 DIP Switch S2 ! !
i &@ Term. Res. On/Off ;EE?Y
i OFF |
0 8 [OFF] foxel
24 Vo power supply { 1 iﬂ’;‘;ﬁgmtor FMAM
outpu
24 Vdc, max. 150 mA Volt./Curr. —————

-
+24 Vdc

Selection [V]

E (G)

*3

*
~

Fault relay output
250 Vac, max. 1A
30 Vdc, max. 1A

"
it i
o Shield ground terminal E: H a0 A
Pulse train input RP Pulse Train Input (max. 32 kHz) :E i (min. ¢, 10 mA)
1
+V Power supply 10.5 Vdc, max. 20 mA " M1 i Multi-function relay output [During Run]
0-10Vdc H 1 1250 Vac, max. 1A
A1 Analog Input1 [Frequency Reference] T } ’
2 kgg 202210 Ve (20 k)0 10 Ve (20 k) M2 1 J30 Vdc, max. 1A
- 0- 20mA (250 Q)/4 - 20 mA (250 ©) ! { (min. 5 Vdc, 10 mA)
Frequency 4-20mA n ! ) )
reference -0 m, A2 Analog Input 2 [Frequency Reference Bias]}i 3|1 y Multi-function relay output [Zero Speed]
I -10 - +10 Vdc (20 kQ2)/0 - 10 Vdc (20 kQ) ::z. }250 Vac, max. 1A
| 0 - 20mA (250 Q)/4 - 20 mA (250 Q) nl M4l J30 vde, max. 1A
0-10 Vdc | t ' (min. 5 Vdc, 10 mA)
i A3 Analog Input 3/PTC Input i: !
| [/i\gx.ﬂegij/znc(égelfg;gce% Vide (20 k) H ﬁ"éi }Multi-function relay output
! -10 - c - c |
1 0- 20mA (250 Q)/4 - 20 mA (250 Q) i:m 1 J [Speed Agree 1]
1 h ! 250 Vac, max. 1A
! " 130 Vdc, max. 1A
w i 1 (min. 5Vdc, 10 mA)
R T o— i
24 Vdc control power . _V Power supply, -10.5 Vdc, max. 20 mA ‘r**VMP E Multi-function pulse train output
L o ’ ’ i i [Output frequenc
24 Vdc 700 mA I E— PS External Power Input 24 Vdc | %E]: EJ - 3% kHz ?2 kQ)y]
oV |
MEMOBUS/Modbus /A ' Termination resistor | lEM | .
RS-485 i ; (120 O, 172 W) | e "EP;\ Multi-function analog output 1
max. 115.2 kbps w DIP Switch S2 1 I | f €M [?g‘pﬁgfl%ujﬁgcqo va
f itch | Vo P -10 - c/J - c
o etySS;Nltc ‘ A 4-20mA
,,,,,,,,,,,,,,, 1 1 I 1 R
! ! ! li{'\CA o *lf}l:—ém Multi-function analog output 2
st I [ SIS @‘ [Output current]
o 1 oV | 210 - +10 Vdc/0 - 10 Vdc
¥ Feedback loop - ov —Q ! ‘"Ei(G) | 4-20 mA
Open (restart = _ (R4, AP SR IS w /;T('JI
permission) !
HC -
Sonirdller | [EDM (Safety “=t-oo-o- SN | = shielded line

'Electronic Device Monitor)

i Connect to z twisted-pair shielded line
Multi-function O control circuit terminal
Relay Output © main circuit terminal

Figure 4.2 Wiring Diagram for CE Low Voltage Directive Compliance

*1  Use terminals -, +1, +2, B1, and B2 to connect options to the drive. Do not connect an AC power supply
lines to these terminals.

*2  For circuit protection, the main circuit is separated from the surface case that would otherwise come into
contact with the main circuit.

*3  The control circuit is a Safety Extra-Low Voltage circuit that must be separated from other circuits by
reinforced insulation. Ensure that the Safety Extra-Low Voltage circuit is connected as required.

*4 Reinforced insulation separates the output terminals from other circuits. Users may 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 max.
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B Main Circuit Wire Gauges and Tightening Torques

Note:
* The recommended wire gauges based on drive continuous current ratings using 75 °C (167 °F) 600 V class 2 heat resistant indoor PVC
wire. Assume the following usage conditions:
—Ambient temperature: 40 °C (104 °F) or lower
—Wiring distance: 100 m (3281 ft.) or shorter
—Rated current (ND) value

*Use terminals +1, +2, +3, -, B1, and B2 to connect peripheral options such as a DC reactor or a braking resistor. Do not connect
anything other than optional devices.

* Refer to the specific instruction manual of each device for wire gauges when connecting peripheral devices or options to terminals +1,
+2, 43, -, B1, and B2. Contact Yaskawa or your nearest sales representative if the recommended wire gauges for the peripheral devices
or options are out of the range of the applicable gauge for the drive.

Three-Phase 200 V Class

Applicable Terminal Screw
Recommen Gauge Wire Tightening
. (1P20 Stripping
Model Terminals ded Gauge : * Torque
Applicable Length *2 i h ;
mm?2 st o Size Shape N‘m (Ib.-in.)
mm?2
25-10 15-1.7
R/L1, S/L2, T/L3 2.5 @5-10) 10 M4 Slot (-) (135 - 15)
2.5-10 1.5-1.7
U/T1, V/T2, W/T3 2.5 @5-10) 10 M4 Slot (-) (135-15)
2.5-16 23-25
S P ) lot (-
2004 ,+, +2 25 (2.5-16) 18 M3 Slot () (19.8-22) %3
25.4 15-1.7
B1, B2 25 25-4) 10 M4 Slot (-) (13.5-15)
. 25-10 Phillips/slot 12-15
@ 2.5 %4 0 - M4 combo (10.6 - 13.3)
2.5-10 1.5-1.7
R/L1, S/L2, T