¥ YASKAWA

GENERAL-PURPOSE INVERTER
WITH ADVANCED VECTOR CONTROL

Varispeed G7

200 V CLASS 0.4 TO 110 kW (1.2 TO 160 kVA)
400 V CLASS 0.4 TO 300 kW (1.4 TO 460 kVA)
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It's Common Sense
Introducing the New Global Standard: 3-Level Control

YASKAWA Electric is proud to announce the Varispeed G7,
the first general-purpose inverter in the world to feature

the 3-level control method.

This new control technique solves the problem of microsurges,
and makes it possible to use the Varispeed G7 on existing motors.
The high performance and functionality provided by current vector control means powerful
and high-precision operation for a diverse range of equipment and machinery.

The Varispeed G7 not only lowers your initial cost, but will dramatically slash your running

costs through energy-saving control performance.
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F EATURES

An inverter designed for all the usage environments of the world

The Varispeed G7 has significantly reduced possible side effects on
motors and power supplies. All of the complexities of switching to an
inverter have been resolved, making it possible to quickly and easily
upgrade your equipment.

It's compliant with major international standards and networks, so !,t
can be used anywhere.

© The solution to 400V class inverter drive problem .-".' 4~
i r e - AT
 Global specifications b
0 Gentle on the environment
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High-performance inverters designed for ease of use

The Varispeed G7 offers high performance and powe
The extensive software library hanc
and the entire system is desig

iy,

through mai ce. | "\

o Highﬁntrol perfor Y
O User-friendly '
O Easy to make exclusive i




PPLICATIONS

Industrial machinery

2
High-speed, high-precision newspaper  High-precision speed and torque control
rotary presses on winding machines

Quick response and high-precision
positioning in stacker cranes

" - For intelligent buildings
High-efficiency pump flow control (air conditioners, elevator doors, etc.) For machining center spindles

Consumer equipment

Mediczl
acjuiomzanii

X-ray equipment requiring quiet,
smooth motion

e

Commercial washing machine Improving quality with high torque in filling machines

Living
2nvironms

Safe, smooth monorail transport




Bl The solution to 400V class inverter drive problems

The first 400V class general-purpose inverter in the world to use the 3-level control method, to approach sine wave
output voltage. It provides the solution to problems like motor insulation damage to surge voltage, and electrolytic
corrosion of motor bearings due to shaft voltage. Existing general-purpose motors can be used even without surge
suppression filters. The noise and leakage current are greatly reduced (halved in in-house comparison).

~_ Features of the 3-level control method )

1 Low surge voltage
Suppresses surge voltage to the motor, eliminating
the need for surge voltage protection for the motor.

2 Low electrical noise
Significantly reduces conduction (power supply)
noise and radiated noise caused by inverter drives,
minimizing effects on peripheral devices.

3 Low acoustic noise
Provides low acoustic noise, difficult to achieve with
conventional designs.
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2-level Control Method
(conventional technology)

Line Voltage

3-level Control Method
(new technology)

n Gentle on the environment

_ Extensive energy-saving control )

- Countermeasures to minimize harmonics current |

The energy-saving control approaches the maximum
efficiency. High-efficient, energy-saving operations are
achieved for any application either in vector control or
V/f control.

Maximum Running Efficiency

Efficiency during Standard Operation (60 Hz)

Effect of
Energy Savings

Motor Efficiency

All models of 18.5 kW or more come equipped with DC
reactors to improve the power factor, and support 12-
pulse input (Note).

6-pulse input without AC reactor | ||! |
(conventional model) = 11 I
Current distortion factor: 88% /1

‘ | "

12-pulse input with optical transformer
with a dual star-delta secondary
Current distortion factor: 12%

Note: For 12-pulse input, a transformer with
a star-delta secondary is required for

c Input Current Waveforms
the input power supply.



Varispeed G7

n Global Specifications

© Supporting global field networks )

All models are fully compliant with RS-422/485
(MEMOBUS/Modbus protocol) standards. The networks
are available by using communications option cards.
Now you can connect to hosts and PLC, implement
centralized management of production equipment and
reduce wiring easily.

Models

MECHATROLINK-II SI-T

SI-N1

SI-C

SI-P1

PROFIBUS-DP

SI-J

Field buses

SI-S1

Standard equipment
(RS-422/485)

L

Varispeed G7 + Communications option cards

¢

J

:’QDigitaI operator with support for seven languages )

The LCD panel digital operator that is included as
standard equipment supports seven languages: Japanese
(katakana), English, German, French, ltalian, Spanish,
and Portuguese.

" Global standards )

Certification received: UL/cUL, CE marking, and KC marking

€

~_ Various power supplies )

(UL )us
LISTED

Meets a variety of world power supply

Three-phase 200 V series (200 to 240 V)
Three-phase 400 V series (380 to 480 V)

DC power supplies such as common converters are also available.

_ Global service )

Our service networks cover U.S.A., Europe, China, South
East Asia, and other parts of the world, and provide
support for your business abroad.

* 1 DeviceNet is a registered trademark of Open DeviceNet Vendors Association.
*2 LONWORKS is a registered trademark of Echelon Corp.



U High-level control performance

{ J Outstanding torque characteristics )

- The new observer (patent pending) improves torque
characteristics (150%/0.3 Hz for open loop vector
control 2) to provide high power for every machine.
With PG, more than 150% high-torque operation is
possible even at zero speed.

200

Torque (%)

100

{(
0 0.3 7 10

15 3
Operation Frequency (Hz)

High torque from 1/200 speed
(Dynamic auto-tuning, open loop vector control)
[speed control range 1:200 with PG 1:1000]

" Proven responsiveness )

- The model tracking control assures fast response
even without PG (doubled in in-house comparison).

- With a PG you can make use of our unique high-
speed current vector control, rapidly responses speed
reference changes (speed response 40 Hz/motor
unit). Speed keeps constant even if load fluctuates.

960min-1 Motor Speed
L 450min-! 8min-!

Motor Speed 100%

900min-1
Torque Reference

100%
Motor Current 27A

Torque Reference
1 1
50ms 1 WL |I| 250ms
«— PN

Quick response to
reference changes
(Speed reference step response)

") Simple auto-tuning

Handles sudden load fluctuations

(Speed recovery characteristics
upon load surges,

)

- In addition to conventional dynamic auto-tuning, a
new static auto-tuning is available to draw out peak
performance from the motors of the world.

J Accurate torque control )

- The precision torque limit function allows accurate
control of the output torque, protecting your
machines from sudden load fluctuations.

Motor Speed |
1760min-1

Load Torque Reference

Torque Reference

Torque Control (Torque limit set at 150%)

~_ High-speed search (patent pending) )

- The high-speed search function reduces the recovery time
after momentary power loss (halved in in-house comparison).

- Recovery is possible regardless of direction of rotation.

T
Input Voltage h
(400V/div)

-
il

Frequency Reference =
(30Hz/div)

Rotation Speed e
(12Hz/div)

Output Frequency Lot
(12Hz/div)

Output Voltage Reference Ao
(40Vv/div)

Phase U Output Current
(25A/div) [ueshain

Quick, shockless start
(Continued operation after momentary power loss)

~_ Safety and protection functions )

- High-speed, high-precision current control functions support
continuous operation by suppressing overcurrent trips, restart
after momentary power loss, stall prevention and fault retry.

- The PTC thermistor in the motor helps protect it

against overheating.



Varispeed‘lw

nUser—friendIy

~_ Simple operation )

- The b-line LCD display operator makes it simple to check
necessary information. And the copy function simplifies constant
upload and download.

- Easy to setup with the quick program mode.
- Changed constants can be checked at once by the verify mode.
- With the optional extension cable, remote operation is available.

- An LED display operator is available for option.

) Easy maintenance and inspection )

- Detachable terminals make it easy to exchange units fully wired.

- The one-touch detachable cooling fan life is extended with the
on/off control function.

- The accumulated operation time and the cooling fan operation
time can be recorded and displayed.

- A support tool using a PC is also available. All constants of each
inverter can be managed by a PC.

~_ Various /0 interfaces )

- In addition to analog command input and analog monitor output,
it also supports pulse train command input and pulse train monitor
output.

- Offers 10 multi-function inputs and 5 multi-function outputs.

- Input terminal logic can be switched to NPN/PNP type. A +24V
external power supply is also available for selecting the signal
input.

B Easy to make exclusive inverter

Multi-function _

Input

E

+24V 8mA

' E(G)  Shielded Wire
Connection Terminal
1

2

External

'
|
'
|
'
|
CN5 (NPN Setting) i
1
|
Ll
|
1

>¢ RP Pulse Train Input @—? Pulse Train Output

IAc {i?

Frequency Reference | ov

- The Varispeed G7 lets you make your exclusive inverters with custom software equipping the special

functions for your specific machines.

- The rich software library, based on our extensive drive expertise* helps you upgrade your equipment.

* Crane control, elevator control, energy-saving control (max. motor operation efficiency), PID control, etc.



Digital Operator

Digital Operator Functions

Mode Display

DRIVE : LED lights at Drive
Mode.

QUICK : LED lights at Quick
Programming
Mode.

ADV . LED lights at
Advanced
Programming
Mode.

VERIFY : LED lights at Verify
Mode.

A. TUNE: LED lights at
Auto-tuning Mode.

Rotating Direction Display

FWD : LED lights at forward run.
REV : LED lights at reverse run.

—— Remote Mode

Lights when selecting input mode from the control

circuit terminal.

SEQ : LED lights when selecting run command from
control circuit terminal.

REF : LED lights when selecting frequency reference
from control circuit terminals Al and A2.

Alarm Display

Operation Mode Selection Key

The operation mode is
alternated with REMOTE
(control circuit terminal) and
LOCAL (digital operator)
(When operational command
and frequency reference are
set at control circuit terminal.)

Run Command Keys

—— Rdy Display
Can operate when a drive
command is input.

-—Data Display
Displays data for monitoring,
user constants, and set values.

(1 line X 13 characters
and 3 lines X 16 characters)

Run command keys for use by
digital operator. Enabled only
in the drive mode.

Menu Key

Changes the display of operation
and programming mode.

JOG . Jog run is enabled J
while depressing
this key.

— Escape Key

Returns to the status entered
before [DATA/ENTER] key

FWD/REV: Selects forward or ——!
reverse run.
Forward and
reverse run is

was pressed.
— DATA/ENTER Key

Selects mode, group, function

alternated. J
RUN* : Red LED lights by

depressing RUN.
STOP* : Red LED lights by ]

or constant name. Displays
each constant set value while
displaying a constant name.
By pressing this key again,
the set value is written in.

depressing STOP.

* RUN or STOP LED turns ON or OFF, or blinks in accordance with each operation.

Inverter Output Frequency

STOP STOP
Frequency Setting
RUN
LED hd o R
STOP ° O

e : OFF

10

— A Increment key
Vv : Decrement key
Selects mode, group, function,
constant name or set value.

—— Shift/Reset Key
Selects a digit of a set value to
be changed. The selected
digit blinks.
(Resets operation at faults.)



Easy Operation with Digital Operator

Description Key Operation| Operator Display Description Key Operation| Operator Display
(DPower ON
H -DRIVE- Rd . | ~
+ Displays frequency Froquency Rof Select output ) Esc e awency o
reference value. U1-[fl= 0.00Hz flr'eQElenCY monitor U1-[fl = 15.00Hz
U102 0007 1splay. U102 0007
U1-03= 0.00A U1-03= 0.00A
REMOTE(SEQ.REF)LED ON
. .. . (d1-01=0.00 Hz) “DRIVE- Rdy
(@0peration Condition Setting B A %Dut Freq
uit- = 0.00Hz
* Select LOCAL mode. REMOTE(SEQ.REF)LED OFF 072032 5.00A
FWD LED ON ioas 0%
orward Jog Run z w06 “DRIVE- Rdy orward Run AU -DRIVE- v
®F dJog R (6 H ) Frequency Ref ®F dR ’ DRW(%ut ut IEreqRd
JOG run procedure Ul-ll = 6.00Hz » Forward Run (15 Hz) U1-F8 = 15.00Hz
(RUN s while depressing TTE-G OOlH TR AR
05=6.00Mz 203=71.
JOG key.) U1-03= 1.45A Ul-04= 2
@Frequency Setting 2y T cauency nl [ JRONEED O
+ Change reference value. U1-01=[§00.00Hz ®Reverse Run () P ot Froc”
(0-00030?%00'42) + Switch to reverse run. U1-F8 = 15.00Hz
( (7-03="1.06A
AdSer A P Ffequency Ref U1-04= 2
U1-01= 018 00Hz REV LED ON
(0.00 =~ 60.00Hz)
0.00Hz
+ Write-in set value. DATA “DRIVE- Rdy
Enter Accepted
@Stop 7DRW5ut ut FreqFady
+ Decelerates to a stop. uUl-Bl= 0.00Hz
-DRIVE- Rdy
|____Frequency Ref ___| U1-03= 0.00A
U1-04= 2

(cont'd)

U1-01= 01[g O0Hz
(0.00 =~ 60.00Hz)
0.00Hz

®stor | STOP LED ON
(RUN LED blinks
during deceleration.)

Monitor Display Procedure

Note: Il expresses blinking of numbers

[Display at Startup]

[Mode Selection Display]

“DRIVE- Rdy
Frequency Ref

U1-[5fl = 60.00Hz

U1-02= 0.00Hz
U1-03= 0.00A

-DRIVE-
**Main Menu**

When frequency reference is 60.00 Hz

DATA
ENTER

[Monitor Display]

[Frequency Setting Display]

Operation

-DRIVE- Rdy
Frequency Ref

> U1-01=[§60.00Hz

® ® ( o o
e “DRIVE- ? Rdy | et —DRW! ? Rdy e
Monitor Frequency Ref
[BH- 01 = 60.00H U1-[ef] = 60.00Hz
U1-02= 60.00Hz U1-02= 60.00Hz
. U1-03=_ 1.26A U1-03= 1.26A
ESC y ESC y ESC

MENU
=S
-QUICK-

**Main Menu**

A

Quick Setting

AL V]

2

1
-ADV-

**Main Menu**

Programming

-DRIVE- Rdy
Output Freq
-DRIVE- Rdy u1- = 60.00Hz
Fault Trace
N U1-03= 1.26A
-01=0C Ul-04= 2
] U2-02= 0V i

VERY
)
-VERIFY-

**Main Menu**

Modified Consts

U2-03= 60.00Hz
[

-DRIVE- ; Rdy
Actual Fin Temp
ul-E§l= 34cC
U1-01= 60.00Hz

A

L (e
phin)
-A.TUNE-

**Main Menu**

“DRIVE- Rdy ] U1-02= 60.00Hz
Fault History
| -01=0C A
U3-02= 0V
U3-03= OH [I E

Auto-Tuning

_

(0.00 =~ 60.00Hz)
0.00Hz

Note: Il expresses blinking of numbers

11
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200 V Class*!

Model CIMR-G7A 20P4|20P7|21P5|22P2|23P7|25P5(27P5/2011({2015] 2018 | 2022 | 2030 | 2037 | 2045 | 2055 | 2075 | 2090 | 2110
Ve E=tE kw| o4 075 15|22 |37 |55|75] 11| 15| 185 | 22 30 37 45 55 75 9 | 110
:_g Inverter Capacity kVA| 1.2 |23 |3.0 (46|69 | 10| 13 | 19 | 25 30 37 50 61 70 85 110 140 160
% Rated Current Al32]| 6 8 12 | 18 | 27 | 34 | 49 | 66 80 96 130 160 183 224 300 358 415
§ Max. Voltage 3-phase, 200/208/220/230/240 V (Proportional to input voltage)

§ Max. Frequency 400Hz by constant setting *3

e e T e Three-phase AC power supply: 200/208/220/230/240 V, 50/60 Hz*4  DC power supply: 270 to 340 V*5

2 | Pliranton 'tage +10%, —15%

8 | PRl eaueny £5%

Harmonic Wave| DC Reactor Option Provided

Prevention 12-Pulse Input Not available Available *6

Eg;ié(i)tri]él:]esntal Vibration 9.8 m/s? at 10Hz to 20Hz or below, up to 5.9 m/s’ at 20Hz to 55Hz gg 2;? :: ;82; Eg gggz or below, up to

*1 The main circuit of 200V class inverters uses 2-level control method.
*2 Our standard 4-pole motors are used for max. applicable motor output. Choose the inverter whose rated current is within the motor rated current range.

*3 The settlng range for open-loop vector control 2 is 0 to 66Hz (for PROG: 103:"
*4 When using the inverter of 200 V 30 kW or more with a cooling fan of 3-phase 230V 50 Hz or 240 V 50/60 Hz power supply, a transformer for the cooling fan is required.

*5 Not compliant with UL or CE standards when using a DC power supply.
*6 Customer must provide a 3-winding transformer when using 12-pulse input.

400 V Class*!

;, 0 to 132Hz).

Model CIMR-G7A 40P4|40P7|41P5|42P2|43P7|45P5|47P5|4011|4015|4018|4022]4030|4037|4045|4055|4075(4090|4110|4132|4160|4185(4220|4300)
Moo s kW| 04 [075| 1.5 [ 22 |37 [ 55| 75| 11 | 15 [185| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110 | 132 | 160 | 185 | 220 | 300
Inverter Capacity kVA| 1.4 |26 |37 |47 |69 | 11 | 16 | 21 | 26 | 32 | 40 | 50 | 61 | 74 | 98 | 130 | 150 | 180 | 210 | 250 | 280 | 340 | 460
Rated Current Al18|34 |48 62| 9 | 15|21 | 27 | 34|42 | 52| 65 | 80 | 97 | 128|165 | 195 | 240 | 270 | 302 | 370 | 450 | 605

Max. Voltage

3-phase, 380/400/415/440/460/480 V (Proportional to input voltage)

Max. Frequency

400Hz by constant setting *3

Rated Input Voltage
and Frequency

Three-phase AC power supply: 380/400/415/440/460/480V, 50/60 Hz

DC power supply: 510 to 680 V*4

Allowable Voltage
Fluctuation

+10%, —15%

Power Supply |Output Characteristics

Allowable Frequency
Fluctuation

+5%

Harmonic Wave
Prevention

DC Reactor

Option

Provided

12-Pulse Input

Not available

Available *>

Environmental
Conditions

Vibration

9.8 m/s? at 10Hz to 20Hz or below, up to 5.9 m/s’ at 20Hz to 55Hz

9.8 m/s? at 10Hz to 20Hz or below, up to 2.0 m/s?
at 20Hz to 55Hz

*1 The main circuit of 400V class inverters uses 3-level control method.
*2 Our standard 4-pole motors are used for max. applicable motor output. Choose the inverter whose rated current is within the motor rated current range.

*3 The setting range for open-loop vector control 2 is 0 to 66Hz (for PROG: 1031,

*4 Not compliant with UL or CE standards when using a DC power supply.
*5 Customer must provide a 3-winding transformer when using 12-pulse input.

0 to 132Hz). The maximum output frequency is 250Hz for 90kW to 110kW and 166Hz for 132kW to 300kW inverters.

Enclosures
200y | Mode! CIMR-G7A! 20P4 |20P7 |21P5 [22P2|23P7 |25P5 |27P5 |2011 /2015 2018 | 2022 | 2030 | 2037 | 2045 | 2055 | 2075 | 2090 | 2110
Class Enclosed Type [NEMA1(Type1)] Available as standard Available for option Not available
Open Chassis Type (IEC IPO0) | Available by removing the upper and lower cover of enclosed type Available as standard
Model CIMR-G7A! 40P4|40P7 | 41P5|42P2| 43P7| 45P5| 47P5 40114015 [4018] 4022|4030 4037] 4045] 4055|4075 4090 4110|4132 | 4160 | 41854220 4300
4(':?25! Enclosed Type [NEMA1(Type1)] Available as standard Available for option Not available
Open Chassis Type (IEC IPOO) | Available by removing the upper and lower cover of enclosed type Available as standard

Enclosed type [NEMAI(Typel)] : Provides a clean and ventilated environment within the enclosure. Front and rear panels are firmly secured (e.g. front, rear, right, left, top, bottom).
Open chassis type (IEC IP00) : Designed for mounting in a customer's enclosure. Constructed so that openings do not permit direct or inadvertent access to live parts by personnel.

Model Designation

12

G7A20

CIMR
\

Inverter

G7 series

Specifications

A : Japanese standard
specifications

Voltage
21200V class
4 7400V class

[

—[ Protective Enclosure
0 : Open chassis type
1 : Enclosed type

Max. Applicable Motor Output

0P4 : 0.4 kW
§

022 : 22kW
§

300 : 300 kW

“P” indicates a decimal
point

)

Name Plate Example

QN

Voltage

Max. Applicable
Motor Output

I_!IIEH_LH- STAZDPY
WPUT : ACIPH 200240V SUSDG LA
BUTPIT  ACIPS - 240V Q4008 320 1.0

L Revision
Enclosure

0 : Open chassis type (IEC IP00)
1 : Enclosed type [NEMA1 (Typel)]




200/400 V Class

Control Method Sine wave PWM
[Vector with PG, open loop vector 1, open loop vector 2*1, V/f, and V/f with PG (switched by parameter)]
Starting Torque 150% at 0.3 Hz (open loop vector control 2), 150% at 0 min'! (vector control with PG) *2
Speed Control Range 1:200 (open loop vector control 2), 1:1000 (vector control with PG) *2
Speed Control Accuracy +0.2%*3 (open loop vector control 2 at 25°C £10°C), £0.02% (vector control with PG at 25°C £10°C) *2
Speed Response 10 Hz (open loop vector control 2), 40 Hz (vector control with PG) *2
Torque Limit Can be set by parameter: 4 steps available (only when vector control)
8 |Torque Accuracy +5%
."g Frequency Control Range | 0.01 Hz to 400 Hz*4
-.8 Frequency Accuracy Digital reference: £0.01 %, —10 °C to +40 °C ; Analog reference: 0.1 %, 25 ‘C£10 °C
g Frequency Setting Resolution | Digital reference: 0.01 Hz; Analog reference: 0.03 Hz/60 Hz (11-bit + sign)
S | Output Frequency Resolution | 0.001 Hz
o | Overload Capacity*6 150% rated output current for 1 minute, 200% rated output current for 0.5 s
*;é) Frequency Setting Signal —10to 10V, 0to 10V, 4 to 20 mA, pulse train
O | Accel/Decel Time 0.01 to 6000.0 s (Accel/Decel time setting independently, 4 steps available)

Approx. 20 % (Approx. 125 % when using braking resistor) *>

Braking Torque Built-in braking transistor provided for inverters of 15 KW or less (200/400 V)

Momentary power loss restart, Speed search, Overtorque detection, Torque limit, 17-step speed operation (maximum),
Accel/decel time changeover, S-curve accel/decel, 3-wire sequence, Auto-tuning (dynamic, static), DWELL,

Cooling fan ON/OFF, Slip compensation, Torque compensation, Jump frequency, Frequency upper/lower limit settings,
DC injection braking at start/stop, High slip braking, PID control (with sleep function), Energy-saving control,
MEMOBUS communication (RS-485/422 max. 19.2 kbps), Fault retry, Constant copy, Droop control, Torque control,
Speed/torque control changeover, etc.

Main Control Functions

Motor Overload Protection | Electronic thermal overload relay
Instantaneous Overcurrent | Motor coasts to stop at approx. 200 % rated output current.

» | Fuse Protection Motor coasts to stop at blown fuse.
_S Overload 150% rated output current for 1 minute, 200% rated output current for 0.5 s
E Overvoltage Motor coasts to stop if the main circuit voltage exceeds approx. 410 VDC (approx. 820 VDC for 400 V class).
Z |U ndervoltage Motor coasts to stop if the main circuit voltage drops to approx. 190 VDC (approx. 380 VDC for 400 V class) or below.
2 Immediately stop after 15 ms or longer power loss (at factory setting).
§ oy vy Lo Continuousyopelgltion during powerglosé) less than 2(s (stan(?:lrd) *74g)
'S | Fin Overheat Thermistor
8 | Stall Prevention Stall prevention during acceleration/deceleration and constant speed operation
Ground Fault*8 Provided by electronic circuit (overcurrent level)
Power Charge Indication Indicates until the main circuit voltage reaches 50 V.
s ” Location Indoor (Protected from corrosive gasses and dust)
& S | Humidity 95 %RH (non-condensing)
g% Storage Temperature —20 to 60 °C (for short period during shipping)
‘28 Ambient Temperature —10 to 40 °C for NEMAL (typel), —10 to 45 °C for open chassis type
w | Altitude 1000 m or below

* 1 Contact your YASKAWA representatives when using the open-loop vector control 2 for an application with large regenerative power such as hoisting.

* 2 Specifications for open loop vector control 1 or 2 and vector control with PG require dynamic auto-tuning.

*3 The speed control accuracy depends on the installation conditions and type of motor used. Contact your Yaskawa representative for details.

*4 The setting range for open-loop vector control 2 is 0.01 to 132 Hz. The maximum output frequency is 250 Hz for 90 kW to 110 kW and 166 Hz for 132 kW to 300 kW
inverters in the 400 V class.

*5 When using a braking resistor or braking resistor unit, set .3-04 = 0 (deceleration stall prevention). If not, motor may not stop at the set time.

*6 Applications with repetitive loads (cranes, elevators, presses, washing machines, etc.) using inverters require derating for the repetitive load [reducing carrier
frequency and current (increasing the frame size of the inverter)]. Contact your Yaskawa representative for details.

*7 Drives with a capacity of smaller than 7.5 kW in the 200 V or 400 V require a separate Momentary Power Loss Recovery Unit (optional).

* 8 The ground fault here is one that occurs in the motor wiring during operation. Ground faults may not be detected under the following conditions.
- A ground fault with low resistance which occurs in motor cables or terminals.
- The inverter power supply is turned ON after a ground fault has occurred.
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Software Functions

The Varispeed G7 flexible inverter incorporates a variety of

Varispeed G7

application features. Select special functions from a multitude Power RILT um
e . S/L2 VT2
of possibilities to perfectly match your machine Supply /3 4E]
. coocoo
requirements. i
/] Pulse Train
) ) I Output
B i
g/leligz:tflg?]cg}? n Digital Operator \—/
Contact Input 1
AM
FM Analog Output
e \\_/
Option Carg M1 g
Analog Input P w2
A 4 Multi-function
MEMOBUS
Communication
Input Option
Function Target Market| Application Description of Function Ref. Page
Energy Saving G al Most efficient Supplies voltage to motor to always be most effective according to load and rotating speed. 55
Control ener automatic operation | (Automatic temperature compensation function provided)
Pumps, air Automatic Processes PID operation in the inverter and the result is used as frequency reference.
PID Control e . 53
conditionings, etc. | process control | If controls pressure, air/water amounts.
Inertia load drives | Synchronize with | Starts the inverter at the specified frequency, automatically detects the
Speed Search . L . .
. such as blowers, | the coasting synchronization point, and performs at the operation frequency. 40
Operation . .
etc. motor No speed detector is required.
DC Iniection Blowers, pumps, Starting the fr When the direction of the free running motor is not fixed, the speed search
BrakirJI at Start etc. which have tart{ng the free operation function is difficult to use. The motor can be automatically 40
9 wind-mill effects | "08 motor stopped by DC injection braking, and be restarted by the inverter.
Commercial Power Blowers, pumps, | Automatic . . . . :
Source/Inverter mixers. extruders sw1tch1ng between | Switching of commercial power source to inverter or vice versa is done 40. 58
Sofieh G ’ | commercial power | without stopping the motor. ’
witchover pera on etc. source and inverter
Multi-step Speed | Transporting Schedule operation Multl—'ste[') operation (up to 17'—step)' can be set by setting the contact
Operation equipment under ﬁ;{g}d §peed combinations, so the connection with PLC becomes very easy. 36
and positioning ‘When combined with jog speed can also allow simple positioning.
Accel/Decel Time | Automatic control ’tIi‘he achcel/ decel | The accel/decel times are switched by an external contact signal.
Changeover panels, transporting wli?ﬁ ;nir)l(%:?gir Necessary for switching operation of two machines with different functions 37
Operation equipment, etc. signal by a single inverter.
Inverter Overheat | Air conditioners, | Preventive ‘When the ambient temperature of the inverter rises to within 10 “C of the maximum
Prediction etc. maintenance allowable temperature, warning is given. (Thermoswitch is required as an option.) 47
Operation can be accomplished using STOP R_LIJ_N
Simple a spring-loaded push-button switch. RUN
3-wire Sequence | General configuration STOP 47
of control circuit FWD,/REV
Operating Site G | E i Operation and settings can be selected while the inverter is online. 7
Selection enera asy operalion | jisital operator/external instruction, signal input/output).
Fr ncy Hol . . . . . .
eque. &y el General Easy operation | Temporarily holds frequencies during acceleration or deceleration. 41
Operation
UP/DOWN Command | General Easy operation | Sets speed by ON/OFF from a distance. 47
. . " ‘When the inverter trips, it begins to coast, is immediately diagnosed b;
Fault Trip Retry Air conditioners, | Improvement of . . g .. y diag . Y
Operation etc operation reliability computer, resets automatically, and returns to the original operation speed. 41
P ’ P Up to 10 retries can be selected.
Quick Stop without DC injection
Braking Resistor High-speed braking stop of DC injection braking is performed at top speed. The duty is 5 % or less. 16

(DC injection
braking stop)

routers,etc.

induction motor

Can generate 50 % to 70 % of the braking torque.
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Function Target Market| Application Description of Function Ref. Page
: frotection oftm?chine The inverter can be switched to coasting or motor speed reducing mode
+ Impr . .
Torque Limit Blowers, pumps, c[(r)ﬁ)tigﬁ%?:gpgraﬁon ?}? soon ai'lt r?raches a certaull) prestet to:.quﬁ leVE(til. FO; ?u?}ip ;)r l()ll(éwler, ) 49
extruders, etc. reliabiity e operation frequency can be automatically reduced to the load balancing
- Torque fimit point, according to the overload condition, and prevent overload tripping.
Torque Control* Winders, extruders, | Tension constant control | Adjusts motor torque externally. Appropriate for controlling winder tension -
boosters * Torque hooster and the result of torque booster.
Separately-driven
conveyors, multi- P : soh : s ot
Droop Control* motor drive, feeders, | Dividing loads grzlttlriglg; j(le(t) 2111(11(;t0r speed regulation. High insulation characteristics share o
transporting ~ .
equipment.
Upper/Lower Frequency . .. | The upper and lower limits of the motor speed, reference signal bias and
Limit Operation Pumps, blowers | Motor speed limit gain can be set independently without peripheral operation units. 38
Eroer::li?ilé Eﬁ:t'ﬂgncg Prevent mechanical | The motor simply passes through the preset speed, but continuous running
(I?requency (Jqump y General machines | vibration in the cannot be done at this speed. This function is used to avoid the mechanical 38
Control) equipment resonance point of the equipment.
Carr_ier Frequency General machines Lower noise, elimi- | The carrier frequency can be set to reduce the acoustic noise from the m
Settlng nate resonance motor and machine system.
Automatic Continuous Improving reliability | When the frequency reference signal is lost, operation is automatically
Operation When the Air conditioners | of continuous continued at the pre-programmed speed. (If the host computer fails.) 40
Speed Reference is Lost operation This function is important for air conditioning systems in intelligent buildings.
Load Speed G 1 Monitor function | Can indicate motor speed (min?), machine speed under load (min?), line 35
Display enera enhancement speed (m/min), etc.
. Zero-frequency | “Closed” during operation. “Open” during coasting to a stop.
Run Signal General interlock Can be used as interlock contact point during stop. 48
~ : . Zero-frequency | “Closed” when output frequency is under min. frequency.
Zero-speed Signal | Machine tools interlock Can be used as tool exchange signal. 48
Frequency (Speed) Machine tool Reference speed | The contact closes when inverter output frequency reaches the set value. 48
Agreed Signal achme tools | reach interlock | Can be used as an interlock for lathes, etc.
. * Protection of
Machine tools p . . .
Overtorque bl ’ machine “Closed” when overtorque setting operation is accomplished. Can be used as a
A owers, cutters, | . [mprovement of L 42
slanal extruders, etc. operation reliability torque limiter.
L<_)W Voltage General System protection | “Closed” only when tripped by low voltage. Can be used as a countermeasure 48
Signal for undervoltage | power loss detection relay.
g;eeeeg wg:ggaﬂﬁlﬁgnal General aRglfz:finiiiesrll)sslg “Closed” when the speed agrees at arbitrary frequency reference. 48
Output Frequency G | Gear change “Closed” at bitr: tout f
Detection 1 eneral interlock efc. osed” at or over an arbitrary output frequency. 48
ggtle)gégrl;eguency General ﬁi:;g?ﬁ%%g “Closed” at or below the arbitrary output frequency. 48
. Operation interlock, « . . .
Base Block Signal | General et]z.era on interiock, Always “closed” when the inverter output is OFF. 48
Braking Resistor General preventive “Closed” when a built-in braking resistor overheats, or a braking transistor
Protection maintenance error is detected. 48
gy s i Operation “Closed” when the frequency reference suddenly drops to 10 % or below
Sudden Change General . 48
Detection stability of the set value.
Multi-function Functions as supplementary frequency reference. Also used for fine control
A_nalog Input General Easy operation | of input reference, output voltage adjustment, external control of accel/decel —
Signal time, and fine adjustment of overtorque detection level.
X#;tllo-;ugﬁttlgll}t Signal General gfﬁ;ﬁg:;ﬁ::ﬁ? % Bither a frequency meter, ammeter, voltmeter, or wattmeter can be used. 44
Analog Input . Enables external operation with high resolution instructions (Al-14U, AI-14B).
G 1 E t -
(option) enera Aasy Operation | aisy enables normal and reverse operation using positive or negative voltage signals (Al-14B).
Digital Input . Enables operation with 8-bit or 16-bit digital signals. Easily connects to NC or PC
i General Easy operation o
(option) (DI-08, DI-16H2).
Analog Output General Monitor function | Monitors output frequency, motor current, output voltage, and DC voltage. i
(option) enhancement (AO-08, AO-12)
(Dc;glttiglng)utput General g%ﬁgzg‘ggf on Indicates errors through discrete output (DO-08). —_
. G 1 E i PID target and PID feedback values are input with pulse train when PID
Pulse Train Input enera AaSy Operation | 1] as well as frequency reference function. 38
Pulse Train General Monitor function | Six items including PID target and PID feedback values can be monitored 45
Output h t
P enhancemen as well as frequency reference and output frequency.
PG Speed Control Enhancement of | Installing PG controller card (PG-A2, PG-B2, PG-D2, PG-X2)
i General considerably enhances speed control accuracy. 51

(option)

speed control

* Torque control and droop control functions are applicable for vector control with PG and open loop vector control 2.
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Connection Diagram and Terminal Functions

Varispeed G7

Example of 200V 18.5kW (CIMR-G7A2018)

DC Reactor
(Option) <)

*10  Thermal Relay
Thermoswitch Contact  Trip Contact

S T
fffff r |
2MCCB ; . .
Wiring sequence should shut *4 Braking R1 —Y_@) Cooling Fan |
off power to the drive when a _ ReS|§tor v -
fault output is triggered. \ —o<, ® © (Option)  s1 FW © @ 0 I
5 =0 —— ) W — - - o
ELCB or MCCB NiC P @l @®3 S) i | i
3-ph R —& oMa—) ORI i
A separate transformer is PiD asse | ~ L ; I
required when runnin OWer SUpPl o __§ oM o)
fro?n 2400 V power supplg 200 to 240 VS ~ it - Q |
to step the voltage down 50/60 Hz T —0 oM i} é T/L3 © | |
10200 V. > ! ®i i i
----------------------------------- L o e B Bl % ||
Run/St: gt H
mc B amces THRx ofFf 0N mc ek ° . T =+ Ground ol ! i
¢—0 0—0 o1 Reverse | PG-B2 TA1! (100 Q or less) ! |
Themal Reiay |_MC. Run/Stop e 4S2 = | ! |
Tiip Contact 6f —0 O Ea— o o e = Option *5_ ¢ !
Braking Resistor Thermal switch contact "= i ] / |
iy THRX for Braking Unit i =0 op! 1 A £ { |
5551 o =] 2
ey A External Fault 5o 1S3 o 3 = Pg)
T Bt oo oo ¢ E : i
55 Fault Reset i s4 :;di A3 I
o o — D
] TRX 0 o JI\ = | 51 Twister-pair I i
Multi-Step 3 TA2 . Shied Wire .. =
Speed Setting 1~ — 1S5 Yy T—o] Pulse Monitor Output
o o =
IRX : I j}‘ﬁ' 2ot APUSE  30mA max.
- Multi-Step 1 3 3
________________________ L) Speed Setting2 5= JI\SG o 4 [iglrnngor \ess]
Contact 3
JOG Ref J—
eference 5o i S7 o :
i : External Base |
mum function Block Reference  — 4S8 M MPI
P ) o o 7 O @—? Pulse Train Output
[gac&ory J Vgllum-dS\sept 3 | s9 :<[ 0to 32 kHz (2.2 kQ)
i i — ] 1 :
eting peed Senns 0 o el = A—Cd [Ou(Dul Frequency at]
Multi-Step i L ‘5_ i “o Factory Setting
Speed Setting 4 50 v 0 . |
Accel/Decel Time i . i Amomelgr Adjusting Po\enmometer
Setting 1 — ~S11 AM;
0o ¢ O =
Emergency Stop ] l> I i Multi-function Analog Output 2
(NO Contact) — S12 ! _ + —10~+10V 2 m
5o o i @ | Oumun Current at Facnmy]
T CN5 124V 8mA E Se\ﬂth\oHO
| (NPN Setting) | 3 Frequency Meter Adjusting Potentiometer
i e > FMy o1V 1 20k *7
SC ! ! *6 | Multi-function Analog Output 1
ol AC, Z(FME- S10~+10V2mA
L] 7 ‘Output Frequency at Factory
| %9 Setting O to 10V’
b +24V I
I E©) Shielded Wire £y *
i Connection Terminal
Pulse Train Input N1 I
ORP Master Freg. Pulse Train Fault Contact Output *8
Adjusting Resistor | 0to 32 kHz (3kQ)
2 kQ for Frequency I Hilevel : 3.5 to 13.2 V input ggo\/l\)/é% Lé ?erslsess
memng I *3 '
Frequency — b4V Freq. Setting Power Supply
ster s oy i +15V 20 mA
Master @ 2KkQ | |- QA1 Master Freq. Ref. 0 C M1 Multi-function Contact Output *8
Frequency 1 _4~20mA P é 010 10V (20kQ) Mg 250 VAC 1 A or less
Reference i A2  Master Freq. Ref.) ; 30 VDC 1 A or less
4to 20 mA (250 Q) * R Signal
0~+10V p i [Oo(o 1g]V (20 kQ) input available] 1 F:C”mf‘?%;::@}
?Ag Multi-function Analog Input
1 to 10V (20 kQ
p: AC 3 EAMOF ( 0 ]) Oziinsfe(:gisnj Output 1
*9 | at Fac“"‘/ Se“'”g [at Factory Setting ]
i -V x3 (-15V20 mA) Open Collector Output 2
R — i G )| Miunction
N i !?/ i Resistance | Q Open Collector
| | R+1 7 =9 | 1 Output
|
TR | O[> ! P3 Open Collector Output 3 48|VDC 50 mA
MEMOBUS T S+ I c3! [Ready o Operate at] orless
Communication lo! ! Factory Setting
RS-485/422 |- | i
JI\ S — | P4I Open Collector Output 4
Ly Minor Fault at
g car | [(Mora )

/
|

*1 4_P —"indicates shield wire and | % P indicates twisted-pair shield wire.

* 2 Terminal symbols: © shows main circuit; O shows control circuit.

* 3 The output current capacity of the +V and —V terminals are 20 mA. Do not short-circuit between the +V, —V, and AC terminals. Doing so may result in a malfunction or a breakdown of the Inverter.

*4 When using self-cooled motors, wiring for cooling fan motor is not required.

*5 PG circuit wiring (i.e., wiring to the PG-B2 Board) is not required for control without a PG.

*6 Connection when sequence input signals (S1 to S12) are no-voltage contacts or sequence connections (0 V. common/sink mode) by NPN transistor (factory setting).
When sequence connections by PNP transistor (+24 V common/source mode) or preparing a external +24 V power supply, see Typical Connection Diagrams (p64).

* 7 Multi-function analog output is only for use on meters (frequency, current, voltage and watt), and not available for the feedback control system.

* 8 The minimum permissible load of a multi-function contact output and an error contact output is 10 mA. Use a multi-function open-collector output for a load less than 10 mA.

*9 Do not ground nor connect the AC terminal on the control circuit to the unit. Doing so may result in a malfunction or a breakdown of the Inverter.

%10 Set constant L8-01 to 1 when using a breaking resistor (model ERF). When using a Braking Resistor Unit, a shutoff sequence for the power supply must be made using a thermal relay trip.
Note: For applications where the power supply for the inverter's main circuit is turned off while the power supply for the inverter's control circuit is on, a power-supply unit

for each circuit and a specially designed inverter are available. Contact your Yaskawa representative for more information.

Control Circuit and Communication Circuit Terminal Arrangement

Screw type terminal

Screw terminal

Screw type terminal

[E@ | FM [ ac [ Aam [ P1 [ P2 [ PC | sC | [mMP | P3| c3|pPa]cs|]
[sc ] At [m]A3]+v]ac]|-v] [ RP [ R+ [ R— [ 5+ [ 5— | MA | MB | MC
[ s1 [ s2 [ s3] sa]|ss]se|s7]ss| [ so [s1o]s11]s12] 16 | M1 M2 |E@) |
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Terminal Functions
Main Circuit

Voltage 200V 400 V
Model CIMR-G7A i| 20P4 to 2015 2018, 2022 | 2030to 2110 40P4 to 4015 4018 to 4045 | 4055 to 4300
Max Applicable Motor Output] 0.4 to 15 kW. 18.5t0 22 kW | 30to 110 kW 0.4 to 15 kW 18.5t0 45 kW | 55 to 300 kW

R/L1, S/L2, T/L3

Main circuit input power supply

R1/L11, S1/L21, T1/L31

Main circuit input power supply
R-R1, $-S1 and T-T1 have been wired before shipment (See P66).

Main circuit input power supply

R-R1, $-S1 and T-T1 have been wired before shipment (See P66).

Main circuit input power supply

U/T1, V/T2, W/T3

Inverter output

Inverter output

¢ 400/£2400

B1, B2 Braking resistor unit — Braking resistor unit —

@(391 I()@S {eacégrm -DC power suplply ?(_g i‘eacé%rz) -DC power suliply
— * — *

@2 DC power supply *1 -](?S-zliing E?n)it “DC power supply*! -l(ailiing(j:it

= ©1-9) ®3—0) @1—6) ®3—©)

/82 o Cooling fan power supply —

r/ 81 *2 R

2 200/ £2200 I Cooling fan power supply

*3

Ground terminal (100 Q or less)

Ground terminal (10 Q orless)

%1 @1 — © DC power input does not conform to UL/c-UL listed standard.

* 2 Cooling fan power supply r/¢1—e/¢2: 200 to 220 VAC 50 Hz, 200 to 230 VAC 60 Hz
(A transformer is required for 230 V 50 Hz or 240 V 50/60 Hz power supply.)

* 3 Cooling fan power supply r/?1—e 200/¢2 200: 200 to 220 VAC 50 Hz, 200 to 230 VAC 60 Hz, r/¢1—e 400/ 02 400: 380 to 480 VAC 50/60 Hz

Control Circuit (200 V/400 V Class)

Classification Terminal Signal Function Description Signal Level
S1 Forward run-stop signal Forward run at “closed”, stop at “open”
S2 Reverse run-stop signal Reverse run at “closed”, stop at “open”
S3 Multi-function input selection 1 Factory setting: external fault at “closed”
S4 Multi-function input selection 2 Factory setting: fault reset at “closed”
S5 Multi-function input selection 3 Factory setting: multi-step speed setting 1 is valid at “closed”
Sequence S6 Multi-function input selection 4 Factory setting: multi-step speed setting 2 is valid at “closed” Photo-counler insulati
Input S7 Multi-function input selection 5 Factory setting: JOG run at “closed” oto-coupler msu;gon
S8 Multi-function input selection 6 Factory setting: external baseblock at “closed” Input 24 VDC 8
S9 Multi-function input selection 7 Factory setting: multi-speed setting 3 is valid at “closed”
S10 Multi-function input selection 8 Factory setting: multi-speed setting 4 is valid at “closed”
S11 Multi-function input selection 9 Factory setting: accel/decel time setting 1 s valid at “closed”
S12 Multi-function input selection 10 Factory setting: emergency stop (NO contact) is valid at “closed”
SC Sequence control input common —
+V +15 V Power supply output For analog reference +15 V power supply +15V (Allowable current 20 mA max.)
-V —15 V Power supply output For analog reference —15 V power supply —15V (Allowable current 20 mA max.)
A1l Master speed frequency ref. —10 to +10 V/—100 to +100%, 0 to +10 V/100 % | —10to +10V, 0 to +10 V (Input impedance 20 k)
o — — 0, )
Analog Input A2 Multi-function analog input 4Ft:cztoomr§/ ig[lti/gr;gzlgctlo dtiloyo/ thlg[]tt(gx:txi(l)gﬁ{ [X; YIE?SY (/)15;)2 (ﬁ 4 to 20 mA (Input impedance 250 Q)
—10 to +10V/—100 to +100%, 0 to +10V/100% .
A3 Master speed frequency ref. Factory setting: preset frequency reference 0to +10 V (Input impedance 20 kQ)
AC Analog common oV —
E(G) Connection to shield wire and option ground wire — —
. . Factory setting: zero speed signal
P1 Multi-function PHC output 1 “Closed” atr(})]r belov% zero sp]z:ed levgel (b2-01)
. . Factory setting: frequency agreement
P2 Multi-function PHC output 2 “Closed"r?:vithin JgL2 Hj of se}t’tingg frequency
Photo-coupler PC Photo-counl tout — 48 Vdc or less, 2 to 50 mA
pler output common «
Output P3 . . ) N Photocoupler output
c3 Multi-function PHC output 3 Factory setting: ready to operate (READY)
(P:i Multi-function PHC output 4 Factory setting: minor fault
MA Fault output (NO contact) Fault at “closed” between terminals MA and MC
MB Fault output (NC contact) Fault at “open” between terminals MB and MC Dry contact, contact capacity
Relay Output MC Relay contact output common — ZS%OXYI?((I: 11 : or lleSS
M1 . . . N . Factory setting: Run signal or less
M2 Multi-function contact output (NO contact) Running at “closed” between terminals M1 and M2
Analog Monitor ;m xu}ti-funcﬁon ana}og mon?tor 1 Factory set‘ting: output frequency ()-to 10V/100 % freq. 0to +10 VDC +5 %
Output ulti-function analog monitor 2 Factory setting: current monitor 5 V/inverter rated current 2 mA or less
AC Analog common —
Pulse 1/0 RP Multi-function pulse input Factory setﬁng:vﬁrequency reference input (H6-01=0) 0to32kHz (3kQ)
MP Multi-function pulse monitor Factory setting: output frequency (H6-06=2) 0to32kHz (2.2kQ)

*: Connect a flywheel diode as shown below when driving a reactive load such as a relay coil.
Diode must be rated higher than the circuit voltage.

Flywheel diode

External power L

| E—

Coil #Z 1
(50 mA max.) HD 3 |

48 V max. T
Communication Circuit Terminal (200/400 V Class) |
Classification | Terminal Signal Function Description Signal Level
s MEMOBUS communication input i ) L. Di;‘_f}(lage.ntizlil i.n put
RS-485/422 R— ‘When using two RS-485 wires, short-circuit isolation
. S+ - between R+ and S+, R— and S—. Differential output
Transmission MEMOBUS communication output . .
S— PHC isolation
1G Shielded wire for communication — —
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Open Chassis Type (IEC IP00)
W1

1 _4d
o £ B — Lﬁ_} 7 A ] o}
= . - ]
= T T [ ] T g
T
g Dﬁﬁ” — R H 2 Y wses |
e i .- | N Ty
D1 [l W1 & 51
w ¥ 3 D " w 3ll—Jb
Drawing 1 Drawing 2
Wi 6-d
W1 4-d w2
[
TE——t— «
QDN HHHHH HHHHH ]
= = = Il T
 (C ————1 Teo °
Ial
i Il ]
I#» L@:@ *#® h = K| L
o | 1 | Ty W3 T1
= D1 W1 T MDY
(5) W (5) 5) D W
Drawing 3 Drawing 4
Max. Applicable Dimensions in mm Approx. Mass | Cooling
Voltage | olgr Quput DWG — H D [ Wi [ W2 | W3 | Hi [ H2 | Di [ Ti d | kg |Method
0.4
0.75 140 | 280 | 157 | 126 266 7 39 5 M5 3 St
1.5 1 coole
§$ 140 | 280 | 177 | 126 266 7 59 5 M5 4
?g 200 | 300 | 197 | 186 285 8 | 655 | 23 | Mé ‘73
. 2
11
Rl 1 240 | 350 | 207 | 216 B C s | 75 | 78 | 23 | M | m
Class | 18.5 250 | 400 | 258 | 1% 385 | 75 | 100 | 23 | M6 | 21 | p.o
(3-phase)| 22 275 | 450 | 258 | 220 435 | 75 | 100 | 23 | M6 | 24
30 298 100 57 | cooled
9 ) 375 | 600 28 250 575 | 125 %0 32 o 68
gg 450 | 725 | 348 | 325 700 | 125 | 130 | 32 g?
75 500 | 850 | 358 | 370 820 15 | 130 | 45 108
90 Mi12
e 575 | 885 | 378 | 445 855 15 | 140 | 45 150
0.4 Self
) 140 | 280 | 157 | 126 266 7 39 5 M5 | 35 | Self,
1.5 1
2.2 40 | 280 | 177 | 126 266 7 59 5 M5 | 45
3.7
?g 200 | 300 | 197 | 186 285 8 | 655 | 23 | M6 7
- 2
1 é 240 | 350 | 207 | 216 335 | 75 78 | 23 | M6 | 10
18.5 275 | 450 | 258 | 220 | - — | 435 | 75 | 100 | 23 | M | 2
a00v —2Z
(39?1;;) 37 325 | 550 | 283 | 260 535 | 7.5 | 105 | 23 | M6 | 37 | Fan
p 45 cooled
?g 3 1 450 | 725 | 348 | 325 7200 | 125 | 130 | 32 | M1o g(l)
90 109
% 500 | 850 | 358 | 370 820 15 | 130 | 45 | M1z (402
32 165
= 575 | 916* | 378 | 445 855 | 458*| 140 | 45 | M1z (22
85 263
b i o | 70 1305 | o | 500 | 240 | 200 [ 1270 | 15 | j96 | 45 | w1z e
300 4300 916 | 1475 730 | 365 | 365 | 1440 415

#: Dotted lines show dimensions for models of the CIMR-G7A 4132 and 4160.
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Enclosed Type [NEMA 1 (Type 1)]

W1 4-d
r—, 1 _~4d
—_— o - e o}
—r N - J
= T g =T ] I 2 = 1
oooia| ] — R 1 o lIES=
e 1 —1 ] —1 \ﬂ f‘l | ] 1l
< T
W g D1 o o & D1
T r Il T 3
3 D D
Drawing 1 Drawing 2
W1 i}
i — R
(IR 1 HHHH Hﬂﬂﬂﬂ
— O
=2 Ul
. ‘ g T T
N E—
TN ) -
1
g:) ‘E D1
Gl w e gel o
Drawing 3
Max, Applicable Dimensions in mm Approx. Mass| Cooling
Voltage | Notor DWG —w H D [ Wi | HO H2 [ H3 | D1 _| Ti d kg |Method
0.4
0.75 157 39 B | coni
1.5 1 140 | 280 126 | 280 | 266 7 — 5 M5
2.2
3.7 177 59 4
?55’ 200 | 300 | 197 | 186 | 300 | 285 8 0 65.5 ?
c 2
%?fs;’ ] é 240 ggg 207 | 216 | 350 | 335 3% 78 | 23 | M6 | 11
(3-phase)|_18.5 254 535 258 195 400 385 5 135 24 Ff"ln d
22 279 615 220 450 435 165 100 27 | coole
3(7) o | 380 | 809 2B 50 | 600 | 575 209 e
P 125 32 | M0 —g,
= 453 | 1027 | 348 | 325 | 725 | 700 302 | 130 o
75 504 | 1243 | 358 | 370 | 850 | 820 | 15 | 393 45 | M1z | 114
0.4 Self
0.75 157 39 35 cooled
1.5 1 140 | 280 126 | 280 | 266 7 — 5 M5
2.2 177 59 45
3.7
?55’ 200 | 300 | 197 | 186 | 300 | 285 8 65.5 7
. ) o
400 V ] é 240 | 350 | 207 | 216 | 350 | 335 78 10
Class . .
18.5 23 | Msé
(3-phase)— 55 279 | 535 | 258 | 220 | 450 | 435 | . . 100 29 |
30 635 39 cooled
37 329 283 | 260 | 550 | 535 105
45 715 165 40
?g 3 453 | 1027 | 348 | 325 | 725 | 700 | 125 | 302 32 | M10 gg
130
19100 504 | 1243 | 358 | 370 | 850 | 80 | 15 | 393 127
182 579 | 1324 | 378 | 445 | 916 | 855 | 458 | 408 | 140 o M2 g
160 i 185
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Mounting to a Gasketed Cabinet (Internal Sink)

The standard enclosure (with the heatsink mounted internally)

can be easily changed to an externally mounted heatsink

arrangement, but the enclosure’s mounting face must be

gasketed.

Cooling Design for Fully-Closed

Enclosure Panel

Internal Heatsink

Upper Cover
- )
Upper Part Air

Temperature
// p

—10to55C
Heatsink

Open Chassis
Type Inverter

|- Lower Cover

L~ Inverter Inlet
Temperature
-10t045C

Ambient
Temperature 40 C

Mounting the External Heatsink Ventilation Space

inverters of 200/400 V 15 kW or less .

[ Remove the upper and lower covers for

Upper Cover

Heatsink

Lower Cover

Cover MTG Screw

J [

;A mm or more *

-

[

J 30 mm or more
:50 mm

or more

Fet

30 mm—
or more

Side Spaces

‘When using open chassis type inverters of 200/400 V
18.5 kW or more, secure spaces for eyebolts and wiring
of the main circuit.

iB mm or more ¥

i120 mm or more

Air

Air

Top and Bottom Spaces

 Refer to the following specifications for securing spaces.
When using the inverters of 90 kW to 110 kW in the 200V class or 132 kW to 220 kW

in the 400V class. A:120 B: 120
‘When using the inverter of 300 kW in the 400V class A:300 B:300
All other inverters A:50 B:120
With a fan on the ceiling of the enclosed cabinet for exhausting A:50 B:120
Inverter Heat Loss
200 V Class
Model CIMR-G7A | 20P4|20P7|21P5|22P2|23P7|25P5|27P5|2011|2015|2018]2022|2030|2037|2045|2055(2075(2090/2110
Inverter Capacity 1.2123(30(46|69| 10|13 |19 |25|30 |37 |50 | 61| 70| 8 |110|140 |160
Rated Current Al32| 6| 8|12 18|27 |34 |49 |66 | 80 | 96 |130|160| 183|224 |300 | 358 | 415
= Fin W | 21|43 |58 |83 |122|187|263|357|473|599|679| 878 |1080{1291|1474|2009|1963|2389
@
2 Inside Unit W | 36|42 | 47 | 53 | 64 | 87 |112| 136|174 | 242|257 | 362 | 434 | 510 | 607 | 823 | 925 (1194
S
T
Total Heat Loss W | 57 | 85 | 105|136 | 186 | 274 | 375 | 493 | 647 | 839 | 936 |1240|1514{1801|2081|2832|2888|3583|
Fin Cooling Self cooled Fan cooled
400 V Class
Model CIMR-G7A | 40P4|40P7|41P5|42P2|43P7 45P5 |47P5|4011]4015|4018(402240304037|4045(4055(4075|4090(4110(4132|4160(4185 (4220|4300
Inverter Capacity 142637476911 |16 |21 | 26|32 |40 | 50 | 61 | 74 | 98 {130 |150 | 180 |210 | 230 | 280 | 340 | 460
Rated Current A 18344862 9 (15|21 |27 |34 |42 |52 |65 |80 |97 [128 (165|195 (240|270 |302 | 370 |450 | 605
= Fin W |10 | 21 | 33 | 41 | 76 |132|198 | 246 | 311 | 354 | 516 | 633 | 737 | 929 |1239|1554(1928(2299 2612 3614(4436(5329|6749
?
3 Inside Unit W | 39|44 |46 | 49 | 64 | 79 |106|116| 135|174 | 210 | 246 | 285 | 340 | 488 | 596 | 762 | 928 |1105|1501(1994 22052941
©
T
Total Heat Loss W |49 | 65|79 |90 |140 | 211 | 304 | 362 | 446 | 528 | 726 | 879 [1022]1269|1727(2150(2690|3227 3717|5115|6430(7534(9690
Fin Cooling Self cooled Fan cooled
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Attachments

B Heatsink External Mounting Attachment

The Varispeed G7 inverters under the 200/400 V class 15 kW or less need this attachment for mounting the heatsink externally.
This attachment expands the outer dimensions of the width and height of the inverter. (Attachment is not required for inverters

of 18.5 kW or more.) Mounting pane|\ Wall (in mm)
Model Attachment
5 ‘ CIMR-G7A | OrderCode | W | H [ W1 | H1|D1]D2 D3
~ 20P4
aaaaa 20P7 37.4 | 40
) 21P5 EZZ08676A | 155 | 302 | 126 | 290 |122.6
nnnnn §§E§ 574 | 60
25P5
EZZ08676B | 210 | 330 | 180 | 316 |136.1] 63.4 | 70
]| o
O oL EZZ08676C | 250 | 392 | 216 | 372 |133.6| 764 | 85
i 28?7‘ 37.4 | 40
41P5 EZZ08676A | 155 | 302 | 126 | 290 |122.6
42p2 574 | 60
43P7
i?gg EZ708676B | 210 | 330 | 180 | 316 |136.1] 63.4 | 70
28}; EZZ08676C | 250 | 392 | 216 | 372 |133.6| 76.4 | 85
D3 or more
Panel Cut for External Mounting of Cooling Fin (Heatsink)
4-d Tap 2-5 Dia. Ho\e@s 6-d Tap " 9 (111 mm)
e = : Model )
| QT [ < CIMR-G7A ™" Drawingf W | H | W1 [(W2)|(W3)| H1 |(H2)|(H3)| A | B | d
: I ! z = S
| | 4 20P4
! o | 20P7
,,f,%,,,,, I ! 21P5 155302126 | 6 | 85(200|9.5| 6 |138|271| M5
: \ 22p2
w3) A w3) ‘ 23P7 1
2 D)~ =l
= | o )gl N ‘&“'; e g?ﬁg 210 | 330 | 180 65316 9 | 7 |197|298
——— * 85
wi E 1 2011 250 | 392 | 216 85|372| 9.5 | 10 | 233|353 | M6
L | 2812 250 | 400 | 195 385 244369
Drawing 1 : | 969 |
40 Tap 9 2 w2) | w2) 2022 275 1450 | 220 | 24°| 3 [435] 8 |7 [269[419
S - £ ; = gggg 375 | 600 | 250 575 | 15 359 | 545
\ g = =< = S ) 54.5| 8 125 M10
i = wi o 5052 450 | 725 | 325 700 |13.5 434|673
W)
; 2075 500|850 |370| 57 | 8 | 820 484782
‘ .
P Drawing 4 g??g 575|885 | 445 | 55 | 10 | 855 | 19 | 15 | 565 | 817 | M12
T {'*"” T I 64 Tap ° 40P4
W3) Al (W3) ) ¢ 40P7
1 = = == 41P5 155302126 6 | 85(290|95| 6 |138|271| M5
i \ < 42p2
W2) : (W2), = ‘ 43P7 1
I | @ ﬁgg 210 | 330 | 180 65|316| 9 | 7 | 197|208
& T L | 8.5
w k= i 28}; 250 | 302 | 216 85(372] 9.5 | 10 | 233|353
Drawing 2 ‘
oS o I — e 4018 275 | 450 | 220 3 |435 269 | 419| MO
2 + 2
A —— w3, A w3 4030 24.5 8 |75
‘ | BE w2) | w2) 4037 325 | 550 | 260 535 309 | 519
i 2 | 4045 2
! ! 4055 8
. | Pl 450 | 725 | 325 |54.5 700 |13.5|12.5| 434 | 673 |M10
: i g 2??8 500 | 850 | 370 | 57 820 19 484|782
T [ = = 4132 15
wa) A wa) ¥ 5 e 3 |575|925(445] 55 | 10 | 895 | * 555 | 817 |pi12
| w j;gg 4 | 710(1305| 540 |76.5| 85 |1270|21.5| * |693 1227
1(W2) | (W‘H a Drawing 5 4300 5 | 916 [1475] 730 | 72.5]20.5|1440(21.5] * | 875 [1397
= Soe—=x5 E=co— = * The sizes are different between the top and the bottom. Refer to Drawings 3 to 5.

Drawing 3

(H3)
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Constants List

How to read this list

« Constants not described in this list are not displayed in the digital operator.
- Setting constants vary in accordance with password setting (A1-04).
« A, Q and X represent access level and capability.

A : ADVANCED (when the advanced program mode is selected)

Q : QUICK (when the quick program mode and the advanced mode are selected)
X . Cannot be accessed.

; ; Minimum | £2ctory | Online Comiral e Ref.
Function| No. Name Setting Range| Setting Setting  |Changing .X]/f " V{[L gpen Flux gpen P
Unit "B6™| PG Ivectar|Vector|veciara| 29€
A1-00 | Language selection for digital operator display | 0 to 6 1 1 O A A A A A
A1-01 | Constant access level 0to2 1 2 O A A A A A
Initialize | A1-02 | Control method selection 0to4 1 2 X Q Q Q Q Q 31
Mode A1-03 | Initialize 0to 3330 1 0 X A A A A A
A1-04 | Password 0 to 9999 1 0 X A A A A A
A1-05 | Password setting 0 to 9999 1 0 X A A A A A
g(s)?};-tilitts Ati-/-(321-32 User setting constants b1-01 to 03-02 — — X A A A A A 31
b1-01 | Reference selection Oto4 1 1 X Q Q Q Q Q 95
b1-02 | Operation method selection |0to3 1 1 X Q Q Q Q Q
b1-03 | Stopping method selection 0to 3*1! 1 0 X Q Q Q Q Q 46
, b1-04 | Prohibition of reverse operation | 0, 1 1 0 X A A A A A 36
I(\)Agzr:tlon b1-05 | Operation selection for setting E1-09 or less | 0 to 3 1 0 X X X X A X
Selections b1-06 | Read sequence input twice 0, 1 1 1 X A A A A A
b1-07 | Operation selection after switching to remote mode | 0, 1 1 0 X A A A A A —
b1-08 | Runcommand selection in programming modes | 0, 1, 2* 1 0 X A A A A A
b1-10 | Mode selection for zero speed | 0, 1 1 0 X X X X X A
b2-01 | Zerospeed level (DC injection braking starting frequency) | 0.0 to 10.0 0.1Hz 0.5 Hz X A A A A A
DC b2-02 | DC injection braking current |0 to 100 1% 50 % X A A A X X 40
Injection| b2-03 | DC injection braking time at start | 0.00 to 10.00 0.01s 0.00 s X A A A A A
Braking | b2-04 | DC injection braking time at stop | 0.00 to 10.00 0.01s 050s X | A | A ] A A ] A4
b2-08 | Magnetic flux compensation volume | 0 to 1000 1% 0% X X X A X X —
b3-01 | Speed search selection Oto3 1 2%2 X A A A X A
b3-02 | Speed search operating current (current detection) | 0 to 200 1% 100 %*2 | X A X A X A
b3-03 | Speed search deceleration time (current detection) | 0.1 to 10.0 0.1s 20s X A X A X X
b3-05 | Speed search wait time 0.0 to 20.0 0.1s 02s X A A A A A
b3-10% Sp.eed search detect.ion compensation 1.00 to 1.20 0.01 110 % A « A « A —
Speed gain (speed calculation)
SEEIER p3-13#| Proportional gain of the speed |\, ', 0.1% 1.0% X | x| x| x| x| a
estimator during speed search
b3-14%#| Rotation direction search selection | 0, 1 1 1 X A A A X A
b3-17#| Speed search retrial current level | 0 to 200 1% 150% X A X A X A
b3-18%| Speed search retrial detection time | 0.00 to 1.00 0.01s 0.10s X A X A X A 40
b3-19%| Number of speed search retrials | 0 to 10 1 0 X A X A X A
Timer b4-01 | Timer function ON-delay time | 0.0 to 300.0 0.1s 00s X A A A A A 8
Function | b4-02 | Timer function OFF-delay time | 0.0 to 300.0 0.1s 0.0s X A A A A A
b5-01 | PID control mode selection 0to4 1 0 X A A A A A
b5-02 | Proportional gain (P) 0.00 to 25.00 0.01 1.00 O A A A A A
b5-03 | Integral (I) time 0.0 to 360.0 0.1s 10s O A A A A A
b5-04 | Integral (I) limit 0.0 to 100.0 0.1 % 100.0 % O A A A A A
b5-05 | Derivative (D) time 0.00 to 10.00 0.01s 0.00 s O A A A A A 53
b5-06 | PID limit 0.0 to 100.0 0.1% 100.0 % O A A A A A
b5-07 | PID offset adjustment —100.0to +100.0| 0.1 % 0.0 % O A A A A A
b5-08 | PID primary delay time constant | 0.00 to 10.00 0.01s 0.00 s O A A A A A
PID b5-09 | PID output characteristics selection | 0, 1 1 0 X A A A A A
Control -
b5-10 | PID output gain 0.0 to 25.0 0.1 1.0 X A A A A A
b5-11 | PID reverse output selection |0, 1 1 0 X A A A A A
b5-12 | Selection of PID feedback command loss detection | O to 2 1 0 X A A A A A
b5-13 | PID feedback command loss detection level | O to 100 1% 0% X A A A A A
b5-14 | PID feedback command loss detection time | 0.0 to 25.5 0.1s 1.0s X A A A A A —
b5-15 | PID sleep function operation level | 0.0 to 400.0 0.1Hz 0.0 Hz X A A A A A
b5-16 | PID sleep operation delay time | 0.0 to 25.5 0.1s 0.0s X A A A A A
b5-17 | Accel/decel time for PID reference | 0.0 to 25.5 0.1s 0.0s X A A A A A

# . The constants are available only for version PRG: 1039 or later.

The settings and control modes marked with # are also available for version PRG: 1039 or later.
*1 The setting range is 0 or 1 for flux vector control and open-loop vector control 2.
*2 The factory setting will change when the control method (A1-02) is changed. (Open-loop vector 1 factory settings are given.)
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Control Mode

Minimum :
Function| No. Name Setting Range| Setting I;aect::ic:]ry Cr?:rlmmi?] .t\{]/f " V{L IC_Jpen Flux Epen Fl)?ef.
Unit 9 [Fhangngwiiiout] VAR |\ eetar | Vector 200, | Page

b6-01 | Dwell frequency at start 0.0 to 400.0 0.1 Hz 0.0 Hz X A A A A A
DWELL | b6-02 | Dwell time at start 0.0 to 10.0 0.1s 00s X | A | A | A | A ]| A ]|
Functions | b6-03 | Dwell frequency at stop 0.0 to 400.0 0.1Hz 0.0 Hz X A A A A A

b6-04 | Dwell time at stop 0.0 to 10.0 0.1s 0.0s X A A A A A
DROOP | b7-01 | Droop control gain 0.0 to 100.0 0.1 0.0 % O X X X A A o
Control | b7-02 | Droop control delay time 0.03 to 2.00 0.01s 0.05s O X X X A A

b8-01 | Energy-saving mode selection | 0, 1 1 0 X A A A A A

b8-02 | Energy-saving gain 0.0 to 10.0 0.1 0.7*1 O X X A A A
Energy | b8-03 | Energy-saving filter time constant | 0.00 to 10.00 0.01's 0.50s*2 | O X X A A A |
Saving | b8-04 | Energy-saving coefficient 0.00 to 655.00 0.01 #1 %3 X A A X X X

b8-05 | Power detection filter time constant | 0 to 2000 1ms 20 ms X A A X X X

b8-06 | Search operation voltage limiter | 0 to 100 1% 0% X A A X X X
Zero b9-01 | Zero-servo gain 0 to 100 1 5 X X X X A X L
Servo | b9-02 | Zero-servo completion width | 0 to 16383 1 10 X X X X A X

C1-01 | Acceleration time 1 @) Q Q Q Q Q

C1-02 | Deceleration time 1 O Q Q Q Q Q

C1-03 | Acceleration time 2 O A A A A A

C1-04 | Deceleration time 2 O A A A A A

C1-05 | Acceleration time 3 0.0 to 6000.0** 0.1s 10.0s X A A A A A a4
Acceleratiqn C1-06 | Deceleration time 3 X A A A A A 57
[Deceleration | C1-07 | Acceleration time 4 X A A A A A

C1-08 | Deceleration time 4 X A A A A A

C1-09 | Emergency stop time X A A A A A

C1-10 | Accel/decel time setting unit |0, 1 1 1 X A A A A A

C1-11 | Accel/decel time switching frequency | 0.0 to 400.0 0.1 Hz 0.0 Hz X A A A A A

C2-01 | Scurve characteristic time at acceleration start | 0.00 to 2.50 0.01s 0.20s X A A A A A
%Clxration C2-02 | Scurve characteristic time at acceleration end | 0.00 to 2.50 0.01s 0.20 s X A A A A A 47
IDeceleration C2-03 | Scurve characteristic time at deceleration start | 0.00 to 2.50 0.01s 0.20 s X A A A A A

C2-04 | Scurve characteristic time at deceleration end | 0.00 to 2.50 0.01s 0.00 s X A A A A A

C3-01 | Slip compensation gain 0.0to 2.5 0.1 1.0*5 @) A X A A A 51
Mf)tor C3-02 | Slip compensation primary delay time | 0 to 10000 1ms 200ms*5 | X A X A X X
(SZI(I)Fr)npen- C3-03 | Slip compensation limit 0 to 250 1% 200 % X A X A X X L
sation C3-04 | Slip compensation selection during regeneration | 0, 1 1 0 X A X A X X

C3-05 | Output voltage control limit selection | 0, 1 1 0 X X X A A A

C4-01 | Torque compensation gain 0.00 to 2.50 0.01 1.00 O A A A X X 19
Torque | €4-02 | Torque compensation primary delay time constant | O to 10000 1 ms 20ms*® | X A A A X X
Compen-| C4-03 | Forward starting torque 0.0 to 200.0 0.1% 0.0 % X X X A X X
sation C4-04 | Reverse starting torque —200.0 to 0.0 0.1% 0.0 % X X X A X X | —

C4-05 | Starting torque time constant | 0 to 200 1 ms 10 ms X X X A X X

C5-01 | ASR proportional (P) gain1 | 0.00 to 300.00*7 0.01 20.00*6 O X A X A A

C5-02 | ASR integral (I) time 1 0.000 to 10.000 0.001s 0.500 s*6 O X A X A A

C5-03 | ASR proportional (P) gain 2 | 0.00 to 300.00*7 0.01 20.00%6 O X A X A A
Speed | C5-04 [ ASRintegral (I) time 2 0.000t0 10.000 | 0.001s | 0500s*| O | X | A | X | A | A
Control | C5-05 | ASR limit 0.0 to 20.0 0.1% 5.0 % X X A X X X 51
(ASR) | C5-06 | ASR primary delay time 0.000t00.500 | 0.001s | 0.004s*6| X | x | x | x | A | A

C5-07 | ASR switching frequency 0.0 to 400.0 0.1 Hz 0.0 Hz X X X X A A

C5-08 | ASR integral (I) limit 0 to 400 1% 400 % X X X X A A

C5-10 | ASR primary delay time 2 0.000 to 0.500 0.001 0.010 s X X X X X A

*1 The factory setting is 1.0 when using flux vector control.
*2 When inverter capacity is 55 KW min., the factory settings are 0.05 s for flux vector control and 2.00 s for open-loop vector control 2.

The factory setting will change when the control method (A1-02) is changed. (Open-loop vector 1 factory settings are given.)
*3 The same capacity as the inverter will be set by initializing the constants.
*4 The setting range for acceleration/deceleration times will depends on the setting for C1-10. When C1-10 is set to 0, the setting range for acceleration/deceleration

times becomes 0.00 to 600.00 s.
*5 The factory setting will change when the control method (A1-02) is changed. (Open-loop vector 1 factory settings are given.)
*6 The factory setting will change when the control method (A1-02) is changed. (Flux vector factory settings are given.)
*7 The setting range is 1.00 to 300.0 for flux vector control and open-loop vector control 2.
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. . Minimum | £2ctory | Oniine Sonbollhiode Ref.
Function| No. Name Setting Range| Setting Setting |Changing wit\(]/cf) ut V}III{L (ngn Flux ?ggn P
Unit PG | PG VeCtOFI)"I Vector Vectopr2 age
C6-02 | Carrier frequency selection 1to F*! 1 6%2 X Q Q Q Q X*5 44
C6-03 | Carrier frequency upper limit |2.0to 15.0%3%4 0.1kHz | 150kHz*2| X A A A A X
Carrier C6-04 | Carrier frequency lower limit |04 to 15.0%3*4 0.1kHz | 150kHz*2| X A A X X X
Frequency | C6-05 | Carrier frequency proportional gain | 00 to 99*4 1 0 X A A X X X | —
. . *5 *5 *5 *5
Co-11 | i feaveney sleton 114 IR
d1-01 | Frequency reference 1 ©) Q Q Q Q Q
d1-02 | Frequency reference 2 @) Q Q Q Q Q
d1-03 | Frequency reference 3 @) Q Q Q Q Q
d1-04 | Frequency reference 4 O Q Q Q Q Q
d1-05 | Frequency reference 5 O A A A A A
d1-06 | Frequency reference 6 O A A A A A
d1-07 | Frequency reference 7 @) A A A A A
p d1-08 | Frequency reference 8 @) A A A A A
Rreef:in @ d1-09 | Frequency reference 9 0 to 400.00*6 0.01 Hz*7 | 0.00 Hz O A A A A A 36
d1-10 | Frequency reference 10 O A A A A A
d1-11 | Frequency reference 11 O A A A A A
d1-12 | Frequency reference 12 @) A A A A A
d1-13 | Frequency reference 13 @) A A A A A
d1-14 | Frequency reference 14 O A A A A A
d1-15 | Frequency reference 15 O A A A A A
d1-16 | Frequency reference 16 ©) A A A A A
d1-17 | Jog frequency reference 0 to 400.00*6 0.01 Hz*7 | 6.00 Hz O Q Q Q Q Q
Reference d2-01 | Frequency reference upper limit | 0.0 to 110.0 0.1% 100.0 % X A A A A A
e d2-02 | Frequency reference lower limit | 0.0 to 110.0 0.1 % 0.0 % X A A A A A 38
d2-03 | Master-speed reference lower limit | 0.0 to 110.0 0.1 % 0.0 % X A A A A A
d3-01 | Jump frequency 1 0.1 Hz 0.0 Hz X A A A A A
Jump d3-02 | Jump frequency 2 0.0 to 400.0 0.1 Hz 0.0 Hz X A A A A A 38
Frequency | d3-03 | Jump frequency 3 0.1 Hz 0.0 Hz X A A A A A
d3-04 | Jump frequency width 0.0 to 20.0 0.1 Hz 1.0 Hz X A A A A A
Reference Fre-| d4-01 | Frequency reference hold function selection | 0, 1 1 0 X A A A A A 41
quency Hold | d4-02 | +— Speed limits 0 to 100 1% 10 % X | A | A | A | A | A[—
d5-01 | Torque control selection 0, 1 1 0 X X X X A A
d5-02 | Torque reference delay time |0 to 1000 1ms 0 ms*8 X X X X A A
d5-03 | Speed limit selection 1, 2 1 1 X X X X A A
Eg:ﬂ(‘r'gl d5-04 | Speed limit —120t0+120 | 1% 0% X | x | x| x| a]a]|—
d5-05 | Speed limit bias 0 to 120 1% 10 % X X X X A A
d5-06 | Speed/torque control switching timer | 0 to 1000 1 ms 0 ms X X X X A A
d5-07 | Rotation direction limit operation selection | 0, 1 1 1 X X X X X A
d6-01 | Field weakening level 0 to 100 1% 80 % X A A X X X
Fiel d6-02 | Field frequency 0.0 to 400.0 0.1 Hz 0.0 Hz X A A X X X
V\Ilga(ljkening d6-03 | Field forcing function selection |0, 1 1 0 X X X X, Af| A A —
d6-05 [ A 4 Rtime constant 0.00 to 10.00 0.01 1.00 X X X X X A
d6-06 | Field forcing limit 100 to 400 1% 400 % X X X A A A

*1 The setting range depends on the capacity of the inverter (02-04). If the carrier frequency is set higher than the factory setting for inverters with outputs of 5.5 kW

or more, the inverter rated current will need to be reduced.
*2 The factory setting depends on the capacity of the inverter (02-04). The value for a 200 V class inverter of 0.4 kW is given.
*3 The setting range depends on the capacity of the inverter (02-04). The maximum output frequency depends on the setting for the carrier frequency.
*4 This constant can be monitored or set only when F is set for C6-02.
*5 Displayed in Quick Programming mode when motor 2 is set for a multi-function input.
*6 The setting range is 0 to 66.0 for open-loop vector control 2.
*7 The unit is set in 01-03.
*8 The factory setting will change when the control method (A1-02) is changed. (Flux vector factory settings are given.)
*9 This factory setting is for version PRG: 1040 or later. For version 1039 or earlier, the factory setting depends on the capacity of the inverter (02-04).

24




. . Minimum | £2 ctory | Online EonticllMode Ref
Function| No. Name Setting Range| Setting Setting |Changng wit\{{é ot V}I/I{L IC_Jggn EIN% IC_)ggn p )
Unit PG | PG Vectoe1 Vector Vectoez age
E1-01 | Input voltage setting 155 to 255*1 1V 200 V*1 X Q Q Q Q Q
E1-03 | V/f pattern selection OtoF 1 F X Q Q X X X
E1-04 | Max. output frequency 40.0 to 400.0*2 0.1 Hz 60.0 Hz*3 | X Q Q Q Q Q
E1-05 | Max. voltage 0.0 to 255.0*1 01V 2000 V¥1*3| X Q Q Q Q Q
E1-06 | Base frequency 0.0 to 400.0*2 0.1Hz | 60.0Hz*3| X Q Q Q Q Q 31
V/f E1-07 | Mid. output frequency 0.0 to 400.0*2 0.1 Hz 3.0Hz** | X A A A X X 13
Pattern | E1-08 | Mid. output frequency voltage | 0.0 to 255.0%*! 01V 1L0VELE3 | X A A A X X 34
E1-09 | Min. output frequency 0.0 to 400.0*2 0.1Hz 0.5 Hz*3 X Q Q Q A Q
E1-10 | Min. output frequency voltage | 0.0 to 255.0*1 01V 20VHLES | X A A A X X
E1-11 | Mid. output frequency 2 0.0 to 400.0*2 0.1 Hz 0.0Hz** | X A A A A A
E1-12 | Mid. output frequency voltage 2 | 0.0 to 255.0*! 01V 0.0 V*4 X A A A A A
E1-13 | Base voltage 0.0 to 255.0*1 01V 0.0 V*5 X A A Q Q Q
E2-01 | Motor rated current 0.32 to 6.40*6 0.01 A 1.90 A*7 X Q Q Q Q Q 32
E2-02 | Motor rated slip 0.00 to 20.00 0.01Hz | 290Hz*7 | X A A A A A
E2-03 | Motor no-load current 0.00 to 1.89*8 0.01 A 120A*7 | X A A A A A
E2-04 | Number of motor poles 2to 48 2 4 pole X X Q X Q Q
E2-05 | Motor line-to-line resistance | 0.000 to 65.000 | 0.001 O | 9.842 Q*7| X A A A A A
Motor | E2-06 | Motor leak inductance 0.0 to 40.0 0.1% 182 %*7 X X X A A A
Setup | E2-07 | Motor iron saturation coefficient 1 | 0.00 to 0.50 0.01 0.50 X X X A A A —
E2-08 | Motor iron saturation coefficient 2 | 0.50 to 0.75 0.01 0.75 X X X A A A
E2-09 | Motor mechanical loss 0.0 to 10.0 0.0 X X X X, Af| A A
E2-10 | Motor iron loss for torque compensation | 0 to 65535 1W 14 W*7 X A A X X X
E2-11 | Motor rated output 0.00 to 650.00 0.01 kW 04kW*9 | X Q Q Q Q Q
E2-12 | Motor iron saturation coefficient 3 | 1.30 to 1.60* 1 0.01 1.30 X X X A A A
E3-01 | Motor 2 control method selection | 0 to 4 1 2 X A A A A A
E3-02 | Motor 2 max. output frequency (FMAX) | 40.0 to 400.0*2*5| 0.1 Hz 60.0 Hz X A A A A A
E3-03 | Motor 2 max. voltage (VMAX) | 0.0 to 255.0*4 01V 200.0V*3 | X A A A A A
\I\;I/cf)tor 2 [[E3-04 | Motor 2 max. voltage frequency (FA) | 0.0t0 400.0*2 | 01Hz | 600Hz | X | A | A | A | A | A -
e E3-05 | Motor 2 mid. output frequency (FB) | 0.0 to 400.0*2 0.1 Hz 3.0Hz** | X A A A F F
E3-06 | Motor 2 mid, output frequency voltage (VC) | 0.0 to 255.0*4 01V 1L0VH*3*4 | X A A A F F
E3-07 | Motor 2 min. output frequency (FMIN)| 0.0 to 400.0*2 0.1 Hz 05Hz* | X A A A A A
E3-08 | Motor 2 min. output frequency voltage (VMIN) | 0.0 to 255.0*4 0.1V 20V*3Hk4 | X A A A F F
E4-01 | Motor 2 rated current 0.32 to 6.40*6 0.01A 1.90 A*7 X A A A A A
E4-02 | Motor 2 rated slip 0.00 to 20.00 0.01Hz | 290Hz*7 | X A A A A A
> E4-03 | Motor 2 no-load current 0.00 to 1.89*8 0.01A 120A*7 | X A A A A A
g’l eC;LO; E4-04 | Motor 2 number of poles 2t0 48 2 4 pole X X A X A A —
E4-05 | Motor 2 line-to-line resistance 0.000t0 65.000 | 0.001 Q | 9.8420*7| X A A A A A
E4-06 | Motor 2 leak inductance 0.0 to 40.0 0.1% 182 %*7 X X X A A A
E4-07 | Motor 2 rated capacity 0.40 to 650.00 0.01kW | 040kW*7| X A A A A A
F1-01 | PG constant 0 to 60000 1 600 X X Q X Q X
F1-02 | Operation selection at PG open circuit (PGO) | 0 to 3 1 1 X X A X A X
PG F1-03 | Operation selection at overspeed | 0 to 3 1 1 X X A X A A
Option | F1-04 | Operation selection at deviation |0 to 3 1 3 X X A X A A —
SetUp F1-05 | PG rotation 0,1 1 0 X X A X A X
F1-06 | PG division rate (PG pulse monitor) | 1 to 132 1 1 X X A X A X
F1-07 | Integral value during accel/decel enable/disable | 0, 1 1 0 X X A X X X

*1 There are values for a 200 V class inverter. Values for a 400 V class inverter are double.
%2 The setting range for open-loop vector 2 control is 0 to 66.0 (0 to 132.0 for PRG: 103 []). The maximum output frequency of the 400V-class inverter is restricted by the setting of carrier frequency

and its capacity. The maximum output frequency is 250Hz for 90kW to 110kW and 166Hz for 132kW to 300kW inverters in the 400V class.
*3 The factory setting will change when the control method (A1-02) is changed. (Open-loop vector 1 factory settings are given.)
*4 E1-11 and E1-12 are disregarded when set to 0.0.
*5 When E1-13 (Base voltage) is set to 0.0, the output voltage is controlled with E1-05 (Maximum voltage) = E1-13.

‘When autotuning is performed, E1-05 and E1-13 are automatically set to the same value.

*6 The setting range is 10% to 200% of the inverter’s rated output current. The value for a 200 V class inverter of 0.4 kW is given.
*7 The factory setting depends on the capacity of the inverter (02-04). The value for a 200 V class inverter of 0.4 kW is given.

*8 The setting range depends on the capacity of the inverter (02-04). The value for a 200 V class inverter of 0.4 KW is given.

*9 The same capacity as the inverter will be set by initializing the constants.
*10 This constant is automatically set during autotuning.
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. . Minimum | £2ctory | Online ControliMore Ref.
Function| No. Name Setting Range| Setting Setting |Chanain 't\m; " V{L f_’gg” Flux f_)gg" P
Unit 9 [Hranang wiiiout) WO | o | Vector |\ c208, Page
F1-08 | Overspeed detection level 0 to 120 1% 115 % X X A X A A
F1-09 | Overspeed detection delay time | 0.0 to 2.0 0.1s 0.0 s*! X X A X A A
PG F1-10 | Excessive speed deviation detection level | 0 to 50 1% 10% X X A X A A
Option | F1-11 | Excessive speed deviation detection delay time | 0.0 to 10.0 0.1s 0.5s X X A X A A —
Setup | F1-12 | Number of PG gear teeth 1 00 1000 1 0 X X A X X X
F1-13 | Number of PG gear teeth 2 1 0 X X A X X X
F1-14 | PG open-circuit detection time | 0.0 to 10.0 0.1s 2.0s X X A X A X
Riferance||F2=01 | Bhpotar or unipolar input 0, 1 1 0 X | A | Al A al|al|—
Card selection
Digital
(R_:grzrence F3-01 | Digital input option 0to7 1 0 X A A A A A | —
F4-01 | Channel 1 monitor selection 1 to 50 1 2 X A A A A A
F4-02 | Channel 1 gain 0.00 to 2.50 0.01 1.00 O A A A A A
F4-03 | Channel 2 monitor selection 1 to 50 1 3 X A A A A A
ﬁﬂnal_c;g F4-04 | Channel 2 gain 0.00 to 2.50 0.01 0.5 Ol Al Al A Al aA]
C :rrgll or F4-05 | Channel 1 output monitor bias —10.0 to 10.0 0.1 0.0 O A A A A A
F4-06 | Channel 2 output monitor bias —10.0 to 10.0 0.1 0.0 O A A A A A
F4-07 | Analog output signal level for channel1 |0, 1 1 0 X A A A A A
F4-08 | Analog output signal level for channel2 | 0, 1 1 0 X A A A A A
F5-01 | Channel 1 output selection 0to 37 1 0 X A A A A A
F5-02 | Channel 2 output selection 0to 37 1 1 X A A A A A
F5-03 | Channel 3 output selection 0to 37 1 2 X A A A A A
Digital F5-04 | Channel 4 output selection 0to 37 1 4 X A A A A A
Output | F5-05 | Channel 5 output selection 0to 37 1 6 X A A A A A | —
Card F5-06 | Channel 6 output selection 0to 37 1 37 X A A A A A
F5-07 | Channel 7 output selection 0to 37 1 OF X A A A A A
F5-08 | Channel 8 output selection 0to 37 1 OF X A A A A A
F5-09 | DO-08 output mode selection 0to 2 1 0 X A A A A A
F6-01 | Operation selection after communications error | O to 3 1 X A A A A A
F6-02 Input 1evt?1 of. external‘ fault from 0.1 1 0 % A A A A A
Communications Option Card
F6-03 Stopping .met.hod for f:xternal fault from 0t03 1 1 % A A A A A
Communications Option Card
Communi- F6-04 Tra?e sampling from Communications 0 1 60000 1 0 % A A A A A
cations Option Card .
Option Torque reference/torque limit selection
Card F6-05 from Communications Option Card 0.1 1 1 X X X X A A
F6-06 Torque referen‘ce/‘ torque li'mit selection 0.1 1 0 > % « > A A
from Communications Option Card
F6-08 | Operation selection after ST WDT error | 0 to 3 1 1 X A A A A A
F6-09 | Number of SI-T BUS error detection | 2 to 10 1 2 X A A A A A
H1-01 | Terminal S3 function selection | 0 to 79 1 24 X A A A A A
H1-02 | Terminal S$4 function selection | 0 to 79 1 14 X A A A A A
H1-03 | Terminal S5 function selection | 0 to 79 1 3(0)*2 X A A A A A
Multi- H1-04 | Terminal S6 function selection | 0 to 79 1 4(3)*2 X A A A A A 36
function | H1-05 | Terminal S7 function selection |0 to 79 1 6(4)*2 X A A A A A 47
Contact | H1-06 | Terminal S8 function selection | 0 to 79 1 8(6)*2 X A A A A A 48
Inputs H1-07 | Terminal S9 function selection | 0 to 79 1 5 X A A A A A
H1-08 | Terminal S10 function selection |0 to 79 1 32 X A A A A A
H1-09 | Terminal S11 function selection |0 to 79 1 7 X A A A A A
H1-10 | Terminal S12 function selection | 0 to 79 1 15 X A A A A A
. H2-01 | Terminal M M2 function selection (contact) | O to 37 1 0 X A A A A A
P(IJ:‘JII(B:;OH H2-02 | Terminal P1 function selection (open collector) | O to 37 1 X A A A A A
Contact H2-03 | Terminal P2 function selection (open collector) | O to 37 1 X A A A A A 48
Outputs H2-04 | Terminal P3 function selection (open collector) | O to 37 1 6 X A A A A A
H2-05 | Terminal P4 function selection (open collector) | O to 37 1 10 X A A A A A

*1 The factory setting will change when the control method (A1-02) is changed. (Flux vector factory settings are given.)
*2 The values in parentheses indicate initial values when initialized in 3-wire sequence.
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. . Minimum | £actory | Online Sontielihlods Ref
Function| No. Name Setting Range| Setting Setting |Chandin .t\{]/f " V{[L (Bpen Elux gpen p :
Unit g | 1nang wibout) R \ectam | Vector o0, Page
H3-01 | Signal level selection (terminal A1) | 0, 1 1 0 X A A A A A
H3-02 | Gain (terminal A1) 0.0 to 1000.0 0.1% 100.0 % O A A A A A
H3-03 | Bias (terminal Al) —100.0 to +100.0 0.1 % 0.0 % O A A A A A
H3-04 | Signal level selection (terminal A3) | 0, 1 1 0 X A A A A A
Multi- H3-05 | Multifunction analog input (terminal A3) | 0 to 1F 1 2 X A A A A A
function | H3-06 | Gain (terminal A3) 0.0 to 1000.0 0.1% 100.0 % O A A A A A 39
Analog | H3-07 | Bias (terminal A3) —100.0to +1000| 0.1 % 0.0 % O A A A A A
Inputs [ H3-08 | wutifurcion anlog imput teminal 42 signal el seleton| 0 to 2 1 2 X A A A A A
H3-09 | Multifunction analog input terminal A2 function selection| O to 1F 1 0 X A A A A A
H3-10 | Gain (terminal A2) 0.0 to 1000.0 0.1% 100.0 % O A A A A A
H3-11 | Bias (terminal A2) —100.0to +100.0| 0.1 % 0.0 % O A A A A A
H3-12 | Analog input filter time constant | 0.00 to 2.00 0.01s 0.03 s X A A A A A —
H4-01 | Monitor selection (terminal FM) |1to 45, 1 to 50* 1 2 X A A A A A
H4-02 | Gain (terminal FM) *! 0.00 to 2.50 0.01 1.00 O Q Q Q Q Q
Multi- H4-03 | Bias (terminal FM) *! —10.0to +10.0| 01% 0.0 % O A A A A A
function | H4-04 | Monitor selection (terminal AM) | 1to 45, 1 to 50* 1 3 X A A A A A 44
Analog | H4-05 | Gain (terminal AM) *! 0.00 to 2.50 0.01 0.50 O Q Q Q Q Q 45
Outputs | H4-06 | Bias (terminal AM) *! —10.0to +10.0| 01% 0.0 % O | A A A A A
H4-07 | Analog output 1 signal level selection | 0, 1 1 0 X A A A A A
H4-08 | Analog output 2 signal level selection | 0, 1 1 0 X A A A A A
H5-01 | Station address 0to 20*2 1 1F X A A A A A
H5-02 | Communication speed selection |0 to 4 1 3 X A A A A A
H5-03 | Communication parity selection |0to 2 1 0 X A A A A A
Eﬂfngr:f_s H5-04 | Stopping method after communication error | O to 3 1 3 X A A A A A 54
cations H5-05 | Communication error detection selection| 0, 1 1 1 X A A A A A
H5-06 | Send wait time 5 to 65 1ms 5ms X A A A A A
H5-07 | RTS control ON/OFF 0, 1 1 1 X A A A A A
H5-10%| Unit Selection for MEMOBUS Register 0025H| 0, 1 1 0 X A A A A A —
H6-01 | Pulse train input function selection | 0 to 2 1 0 X A A A A A 38
H6-02 | Pulse train input scaling 1000 to 32000 1Hz 1440 Hz O A A A A A
H6-03 | Pulse train input gain 0.0 to 1000.0 0.1% 100.0 % O A A A A A
Pulse H6-04 | Pulse train input bias —100.0to +100.0 0.1 % 0.0 % O A A A A A | —
Train I/O | H6-05 | Pulse train input filter time 0.00 to 2.00 0.01s 0.10s O A A A A A
H6-06 | Pulse train monitor selection éG 2, 5, 20, 24, 1 2 O A A A A A
only 45
H6-07 | Pulse train monitor scaling 0 to 32000 1Hz 1440 Hz O A A A A A
L1-01 | Motor protection selection 0to3 1 1 X Q Q Q Q Q 52
Motor L1-02 | Motor protection time constant | 0.1 to 5.0 0.1 min 1.0 min X A A A A A
Overload L1-03 | Alarm operation selection during motor overheating | O to 3 1 3 X A A A A A
L1-04 | Motor overheating operation selection | 0 to 2 1 1 X A A A A A —
L1-05 | Motor temperature input filter time constant | 0.00 to 10.00 0.01's 0.20 s X A A A A A
L2-01 | Momentary power loss detection | 0 to 2 1 0 X A A A A A 10
L2-02 | Momentary power loss ridethru time | 0 to 25.5 0.1s 0.1s*3 X A A A A A
L2-03 | Min. baseblock time 0.1t0 5.0 0.1s 0.2 s*3 X A A A A A
Power Loss | L2-04 | Voltage recovery time 0.0 to 5.0 0.1s 0.3 s*3 X A A A A A
Ridethrough| L2-05 | Undervoltage detection level 150 to 210%*4 1V 190 V*4 X A A A A A .
L2-06 | KEB deceleration time 0.0 to 200.0 0.1s 0.0s X A A A A A
L2-07 | Momentary recovery time 0.0 to 25.5 0.1s 0.0 s*5 X A A A A A
L2-08 | Frequency reduction gain at KEB start | 0 to 300 1 100 % X A A A A A

# . The constants are available only for version PRG: 1039 or later. The settings and control modes marked with # are also available for version PRG: 1039 or later.
*1 While the inverter is stopped, the output voltage for the output channels 1 and 2 can be adjusted in the quick programming mode, the advanced programming
mode, or the verify mode. The output channel 1 can be adjusted while the data setting display for H4-02 or H4-03 is monitored. The output channel 2 can be
adjusted while the data setting display for H4-05 or H4-06 is monitored. The following voltage will be output. 100% monitor output X output gain + output bias
*2 Set H5-01 to 0 to disable inverter response to MEMOBUS communications.
*3 The factory setting depends on the capacity of the inverter (02-04). The value for a 200 V class inverter of 0.4 kW is given.
*4 There are values for a 200 V class inverter. Values for a 400 V class inverter are double.
*5 If the setting is 0, the axis will accelerate to the specified speed over the specified acceleration time (C1-01 to C1-08).
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. . Minimum | Eactory | Online Contielllode Ref.
Function| No. Name Setting Range| Setting Setting |Chanain 't\«f " V{J‘ (Bpen Elux Epen p
Unit g [Hhandng wigout) I | oty | Vector g 09, Page

L3-01 | Stall prevention selection during accel | 0 to 2 1 1 X A A A X X

L3-02 | Stall prevention level during accel | 0 to 200 1% 150 % X A A A X X

L3-03 | Stall prevention limit during accel | 0 to 100 1% 50 % X A A A X X
Stall L3-04 | Stall prevention selection during decel | 0 to 3*! 1 1 X Q Q Q Q Q 50
Prevention | L3-05 | Stall prevention selection during running | 0 to 2 1 1 X A A X X X

L3-06 | Stall prevention level during running | 30 to 200 1% 160 % X A A X X X

L3-11 | Overvoltage inhibit selection 0, 1 1 0 X X X A A A o

L3-12 | Overvoltage inhibit voltage level | 350 to 390 1V 380V X X X A A A

L4-01 | Speed agree detection level 0.0 to 400.0 0.1Hz 0.0 Hz X A A A A A
Reference L4-02 | Speed agree detection width 0.0 to 20.0 0.1Hz 2.0Hz X A A A A A 13
Peehn L4-03 | Speed agree detection level (+/—) | —400.0 to +400.0| 0.1 Hz 0.0 Hz X A A A A A

L4-04 | Speed agree detection width (+/—) | 0.0 to 20.0 0.1 Hz 2.0 Hz X A A A A A

L4-05 | Operation when frequency reference is missing | 0, 1 1 0 X A A A A A 40
Fault L5-01 | Number of auto restart attempts | 0 to 10 1 0 X A A A A A i
Restart | L5-02 | Auto restart operation selection |0, 1 1 0 X A A A A A

L6-01 | Torque detection selection 1 0to 8 1 0 X A A A A A

L6-02 | Torque detection level 1 0 to 300 1% 150 % X A A A A A
Torque L6-03 | Torque detection time 1 0.0 to 10.0 0.1s 0.1s X A A A A A 0
Detection | L6-04 | Torque detection selection 2 0to8 1 0 X A A A A A

L6-05 | Torque detection level 2 0 to 300 1% 150 % X A A A A A

L6-06 | Torque detection time 2 0.0 to 10.0 0.1s 0.1s X A A A A A

L7-01 | Forward drive torque limit 0 to 300 1% 200 % X X X A A A

L7-02 | Reverse drive torque limit 0 to 300 1% 200 % X X X A A A 19
Torque | L7-03 | Forward regenerative torque limit | 0 to 300 1% 200 % X X X A A A
Limits L7-04 | Reverse regenerative torque limit | 0 to 300 1% 200 % X X X A A A

L7-06 | Integral time setting for torque limit | 5 to 10000 1 ms 200 ms X X X A X X

L7-07 Controllm?thod.selection for 0.1 1 0 > > > A > > —

torque limit during accel/decel

L8-01 | Protect selection for internal DB resistor (Type ERF) | 0, 1 1 0 X A A A A A

L8-02 | Overheat pre-alarm level 50 to 130 1°C 95 ‘C*2 X A A A A A

L8-03 | Operation selection after overheat pre-alarm | O to 3 1 3 X A A A A A

L8-05 | Input open-phase protection selection | 0, 1 1 0 X A A A A A

L8-07 | Output open-phase protection selection | 0 to 2 1 0 X A A A A A

L8-09 | Ground protection selection 0,1 1 1 X A A A A A
Hardware L8-10 | Cooling fan control selection 0,1 1 0 X A A A A A
Bt o L8-11 | Cooling fan control delay time | 0 to 300 1s 60 s X A A A A A —

L8-12 | Ambient temperature 45 to 60 °C 1°C 45 °C X A A A A A

L8-15 | OL2 characteristics selection at low speeds | 0, 1 1 1 X A A A A A

L8-18 | Software CLA selection 0,1 1 1 X A A A A A

L8-32 | OH1 detection of Inverter's cooling fan | 0, 1 1 1 X A A A A A

L8-38¥| Carrier frequency reduction selection |0, 1 1 1 X A A A X X

L8-39%| Reduced carrier frequency 0.4t0 30 0.1 kHz 2.0 kHz X A A A X X

L8-41#| Current alarm 0, 1 1 1 X A A A A A
E:Je':}g%on N1-01 | Hunting-prevention function selection |0, 1 1 1 X A A X X X -
Function | N1-02 | Hunting-prevention gain 0.00 to 2.50 0.01 1.00 X A A X X X
?pef,ﬁ k N2-01 ?Ap;%l fg";ib“k detection control | 1 4, 10,00 0.01 1.00 X | x| x| a | x| x

eedbac .
Protection | N2-02 | Speed feedback detection control | o, 1ms soms | X | X | x | A | x | x |—
Control (AFR) time constant
Functions | \p_qg | Speed feedback detection control |, 50 ims | 750ms | X | X | X | A | x | X
(AFR) time constant 2

N3-01 | Highslip braking deceleration frequency width | 1 to 20 1% 5% X A A X X X
High-slip | N3-02 | High-slip braking current limit | 100 to 200 1% 150 % X A A X X X |
Braking | N3-03 | High-slip braking stop dwell time | 0.0 to 10.0 1.0s 1.0s X A A X X X

N3-04 | High-slip braking OL time 30 to 1200 1s 40s X A A X X X

# . The constants are available only for version PRG: 1039 or later. The settings and control modes marked with # are also available for version PRG: 1039 or later.
*1 The setting range is 0 to 2 for flux vector control and open-loop vector control 2.
*2 The factory setting depends on the capacity of the inverter (02-04). The value for a 200 V class inverter of 0.4 KW is given.
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. . Minimum | £2ctory | Oniine ContiollMode Ref
Function| No. Name Setting Range| Setting | goiin Sl it | VUL O e | (950 Pad
Unit Vectoe1 Vector VeCtOFI)'Z age
. . 0.060 ms
N4-07 | Integral time of speed estimator | 0.000 to 9.999 0.001 ms 0.030 ms* X X X X X A
N4-08 | Proportional gain of speed estimator | 0 to 100 1 15 X X X X X A
N4-10 | High-speed proportional gain of speed estimator | O to 1000.0 0.1 15.0 X X X X X A
N4-11 | Speed estimator switching frequency | 40 to 70 1Hz 70 Hz X X X X X A
N4-15 | Low-speed regeneration stability coefficient 1 | 0.0 to 3.0 0.1 0.3 X X X X X A
Speed N4-17 | Torque adjustment gain 0.0 to 5.0 0.1 0.8 X X X X X A |
Estimation| N4-18 | Feeder resistance adjustment gain | 0.90 to 1.30 0.01 1.00 X X X X X A
N4-28 | Speed estimator switching frequency 2 | 20 to 70 1Hz 50 Hz X X X X X A
N4-29 | Torque adjustment gain 2 0.00 to 0.40 0.01 0.10 X X X X X A
N4-30 | Low-speed regeneration stability coefficient 2 | 0.00 to 10.00 0.01 1.00 X X X X X A
N4-32 | Speed estimator gain fluctuation frequency 1 | 0.0 to 60.0 0.1 Hz 5.0 Hz X X X X X A
N4-33 | Speed estimator gain fluctuation frequency 2 | 0.0 to 60.0 0.1 Hz 20.0 Hz X X X X X A
N4-34 | Speed estimator gain fluctuation rate | 0.0 to 200.0 0.1% 200.0 % X X X X X A
Feed N5-01 | Feed forward control selection | 0.1 1 0*! X X X X A A
E—— N5-02 | Motor acceleration time 0.001t0 10.000 | 0.001s | 0.178s*2| X X X X A A —
N5-03 | Feed forward proportional gain | 0.0 to 100.0 0.1 1.0 X X X X A A
01-01 | Monitor selection 4t0 50 1 6 O A A A A A .
01-02 | Monitor selection after power up | 1 to 4 1 1 O A A A A A
Monitor | 01-03 | Frequency units of reference setting and monitor | 0 to 39999 1 0 X A A A A A
Select 01-04 Setting unit fgr frequency constants related to 0.1 1 0 > % « « A A 35
V/f characteristics
01-05 | LCD brightness adjustment 0to5 1 3 O A A A A A —
02-01 | LOCAL/REMOTE key enable/disable | 0, 1 1 1 X A A A A A
02-02 | STOP key during control circuit terminal operation | 0, 1 1 1 X A A A A A 35
02-03 | User constant initial value 0to2 1 0 X A A A A A
02-04 | kVA selection 0to FF 1 0*2 X A A A A A
. 02-05 | Frequency reference setting method selection | 0, 1 1 0 X A A A A A
Mumf 02-06 | Operation selection when digital operator is disconnected | 0, 1 1 0 X A A A A A
gJer}g::ltcl)gns 02-07 | Cumulative operation time setting | 0 to 65535 1 hour 0 hour X A A A A A
02-08 | Cumulative operation time selection {0, 1 1 0 X A A A A A —
02-10 | Fan operation time setting 0 to 65535 1 hour 0 hour X A A A A A
02-12 | Fault trace/fault history clear function | 0, 1 1 0 X A A A A A
02-14 | Output power monitor clear selection | 0, 1 1 0 X A A A A A
02-18%| Capacitor maintenance setting | 0 to 150 1% 0% X A A A A A
Copy 03-01 | Copy function selection 0to3 1 0 X A A A A A s
Function | 03-02 | Read permitted selection 0, 1 1 0 X A A A A A
T1-00 | Motor 1/2 selection*? 1, 2 1 1 X A A A A A
T1-01 | Autotuning mode selection 0 to 2%4%*5 1 0*5 X A A A A A
T1-02 | Motor output power *© 0.00 to 650.00%8| 0.1kW | 0.40 kW*2| X A A A A A
T1-03 | Motor rated voltage*6*7 0 to 255.0 V*9 01V 200.0V*9| X X X A A A
Motor T1-04 | Motor rated current*® 0.32t0 640 A*3| 0.01A 1.90*2 X A A A A A
Autotuning| T1-05 | Motor base frequency*5*6*7 0 to 400.0*? 0.1 Hz 60.0 Hz X X X A A A o
T1-06 | Number of motor poles 2 to 48 1 4 X X X A A A
T1-07 | Motor base speed*¢ 0 to 24000*9 1min?! |1750 min?!| X X X A A A
T1-08 | Number of PG pulses when tuning | 0 to 60000 1 600 X X X X O X
T1-09%| Motor no-load current *10 0.00 to 1.89*! 0.01 1.20A*! X X X A A A

# . The constants are available only for version PRG: 1039 or later. The settings and control modes marked with # are also available for version PRG: 1039 or later.
*1 The factory setting will change when the control method (A1-02) is changed. (Flux vector factory settings are given.)
*2 The factory setting depends on the capacity of the inverter (02-04). The value for a 200 V class inverter of 0.4 kW is given.
*3 Not normally displayed. Displayed only when a motor switch command is set for a multi-function digital input (one of H1-01 to H1-10 set to 16).
*4 Set T1-02 and T1-04 when 2 is set for T1-01.
*5 Only set value 2 (Stationary autotuning for line-to-line resistance only) is possible for V/F control or V/F control with PG.
*6 For fixed output motors, set the base speed value.
*7 For inverter motors or for specialized vector motors, the voltage or frequency may be lower than for general-purpose motors. Always confirm the information on

the nameplate or in test reports. If the no-load values are known, input the no-load voltage in T1-03 and the no-load current in T1-05 to ensure accuracy.
*8 The settings that will ensure stable vector control are between 50% and 100% of the inverter rating.
*9 The setting range is 10% to 200% of the inverters rated output current.

*10 Displayed only when Stationary autotuning 2 is selected (T1-01= 4).
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Constant Descriptions

The Varispeed G7 provides various functions to upgrade machine functions and performances.

Refer to each sample.

Copy Function

Objective Function Settings Used Constants Ref. Page
Set Environment of Inverter A1-00, A1-01
Initialize Constants A1-03, 02-03
Set, Reset Password Al1-04, A1-05 31
Select Control Method A1-02
Set Input Voltage E1-01
1. ltems to be Set Motor Rated Current E2-01 32
Confirmed before Set V/f (Fixed V/f Pattern) E1-03 33
Operation Set V/1 (Optional V/f Pattern) E1-04~13 "
Set Accel/Decel Time C1-01~08
Select Operation Method b1-01, b1-02
Select Operator Key Functions 02-01, 02-02 35
Set Frequency Reference/Monitor Setting Unit Freely 01-03
Limit the Direction of Rotation b1-04
Run at Low Speed d1-17, H1-01~10 36
Multi-Step Speed Selection A1-01, b1-01, b1-02, d1-01~17
Use Four Types of Accel/Decel Time C1-01~08, C1-10, H1-01~10
Soft Start C2-01~04 31
Limit the Speed d2-01~03
Operation to Avoid Resonance d3-01~04 38
Frequency Reference by Pulse Train Input b1-01, H6-01, H6-02
Adjust the Speed Setting Signal H3-01~11 39
Automatic Restart after Momentary Power Loss L2-01, L2-02
2. Set Operation Continue Operation at Constant Speed when Frequency Reference Missing | L4-05 40
Conditions Operate Coasting Motor without Trip b2-01~03, H1-01~10
Continue Operation by Automatic Fault Reset L5-01, L5-02
Temporary Hold of Accel/Decel H1-01~10, d4-01 41
Torque Detection L6-01~06 42
Frequency Detection H2-01~03, L4-01~04 43
Reduce Motor Noise or Leakage Current C6-02
Use Frequency Meter or Ammeter H4-01, H4-04, H4-07, H4-08 44
Calibrate Indications of Frequency Meter or Ammeter H4-02, H4-03, H4-05, H4-06
Use Pulse Monitor H6-06, H6-07 45
3. Select Stopping Select Stopping Method b1-03 46
Method
4. Build Interface Use Input Signals H1-01~10 47
Circuits with
External Devices Use Output Signals H2-01~05 48
Compensate for Torque at Start/Low-speed Operation C4-01
& #gi:iLMOtor Limit Motor Torque L7-01~04 49
Prevent Motor from Stalling L3-01~06 50
6. ESgZSeFmgtﬁéﬁon Control Motor Slip €3-01, C5-01~04 51
7. Motor Protection Motor Overload Detection E2-01, L1-01, L1-02 52
8. PID Control — b1-01, b5-01~10, H3-08 53
9.  Control by MEMOBUS - b1-01, b1-02, H5-01~07, U1-39 54
Communication
10. Energy-saving Control | Use Energy-saving Mode b8-01, bh8-04
11. Use Constant Copy or Compare Constants 03-01, 03-02 50
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to be Confirmed before Operation

Set Environment of Inverter

Language selection for digital operator display A1-00
Constant access level A1-01

The factory settings are: A1-00 = 1 and A1-01 = 2. Change
the settings according to your application.
(1) Digital operator language display
A1-00 = 0 : English, 1: Japanese, 2 : German,
3: French, 4 : Italian, 5 : Spanish, 6 : Portuguese
(2) Constant access level
This inverter classifies the constants reference level
according to the significance, as follows.
0 : For monitoring only (Possible to read in drive
mode, set/read A1-01 and A1-04)
1 : User selected constants only
(Possible to set/read only the constants that are
set to A2-01 to 32)
2 : ADVANCED
(Possible to set/read the constants that can be
changed in the advanced program mode and quick
program mode)
To switch to the quick program mode, press the ﬂ key
and then press the key while the QUICK is blinking.

Initialize Constants

Initialize A1-03
User constant initial value 02-03

Initializing indicates that the set value is returned to the factory setting.
When replacing the control board, or when returning the constants to the
initial setting for test operation, set A1-03 to the following value to initialize
the constant.

- Initialize to user-defined constants using 02-03 : 1110

- Initialize to factory-set constants (2-wire sequence) . 2220

- Initialize to factory-set constants (3-wire sequence) - 3330

Constant 02-03 stores or clears the initial value used for the user constant
initialization. By using this constant, the user-set constants can be stored
in the inverter as the user initial values.

Setting Value Description
0 Memory held/not set
1 Starts memory. (Stores the constants that have been
set when 02-03 was set to 1, as user-set initial values.)
2 Clears memory. (Clears stored user-set initial values.)

Select Control Method

Control method selection A1-02

This inverter selects the control methods according to the

machines applied. V/f control is suitable for the fluid

machines such as fans, blowers or pumps while open loop

vector control is suitable for machines that require high

torque at low speed such as feeding machines.

The factory setting is: A1-02 = 2 (Open loop vector control 1).

0 . V/f control without PG

1 : V/f control with PG (Either of the following PG control
cards is required.)

2 © Open loop vector control 1

3 . Vector control with PG

4 : Open loop vector control 2

[Specifications of PG control cards]

PG-A2 : For single-pulse open collector type PG

PG-B2 : For 2-phase (A, B) type, complementary type PG
PG-D2 : For single pulse, RS-422 (line driver) PG
PG-X2 : For 2-phase (A, B) type or RS-422 (line driver)

PG with origin point (A, B, Z)

Set, Reset Password

Password A1-04
Password setting A1-05

When a password is set to A1-05, any constants of A1-01 to 03 and
A2-01 to 32 cannot be read or changed unless the set values of Al-
04 and A1-05 coincide with each other. By using the password
function and the constant access level 0 [Monitoring Only]
together, you can prohibit setting and reading of all the constants
except A1-00 so that your know-how can be secured.

A1-05 is not displayed by normal operation.

Pressing the key and key simultaneously

displays A1-04.

Set Input Voltage

Input voltage setting E1-01

Set the inverter input voltage value.
This value will be the reference value for the protective functions.

200V class : setting range 155 to 255 V (initial value: 200 V)
400V class : setting range 310 to 510 V (initial value: 400 V)
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Set Motor Rated Current

Motor rated current E2-01

Set the rated current value on the motor nameplate.

This value will be the reference value for the motor protection
by electronic thermal overload relay or torque limit.

The following tables show the standard set values of each
motor output.

If the rated current value of the applicable motor differs from
the value in the following table, change the set value.

Note: If the motor rated current value is larger than the inverter rated output
current, change the inverter so that the inverter rated output current
will exceed the motor rated current.

200 V Class

-+ |20P4 | 20P7|21P5|22P2|23P7 | 25P5|27P5(2011(2015

Maximum Applicable

Motor Output KW 04 1075 | 15| 22 | 37 |55 | 75| 11 | 15

Inverter Rated

Output Current A 32 | 60 | 80 | 12.0 | 180 | 27.0 | 340 | 49.0 | 66.0

Motor Current A

(Factory Setting) 19 | 33 | 62 | 85 | 140 | 196 | 26.6 | 39.7 | 53.0

nverter Model 1201| 2022| 2030|2037 | 2045 | 2055 2075 2090 2110

Maximum Applicable

Motor Output kW 185] 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110

Inverter Rated

Output Current A 80.0 | 96.0 | 130.0 | 160.0 | 183.0 | 224.0 | 300.0 | 358.0 | 415.0

Motor Current A

(Factory Setting) 65.8 | 77.2 | 105.0 | 131.0 | 160.0 | 190.0 | 260.0 | 260.0 | 260.0

400 V Class

Inverter Model
CIMR-GTA! 40P4|40PT | 41P5|42P2 | 43PT | 45P5|47P5|4011]4015|4018|4022 4030

Maximum Applicable

Motor Output KW 0407515 22|37 (55|75 |11 |15 [185) 22 | 30

Inverter Rated

Output Current A 18 (34| 48(62]90(150]21.0|27.0|34042.0]520]650

Motor Current A

(Factory Setting) 10|16 31| 42]7098]133/199|265 329|386 523

anverter Mol uar|aus 1055 75 a0 110|132 410 | 165 420|430

Maximum Applicable

Motor Output KW 37| 45| 55 | 75 | 90 | 110 | 132 | 160 | 185 | 220 | 300

Inverter Rated

Output Current A 80.0 | 97.0 |128.0|165.0195.0 |240.0| 255.0 {302.0| 370.0{450.0 | 605.0

Motor Current A

(Factory Setting) 65.6 | 79.7 | 95.0 |130.0{156.0 {190.0|223.0270.0| 310.0{370.0 | 500.0
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Set V/f (Fixed V/f Pattern)

V/f pattern selection E1-03

Set the V/f pattern by E1-03.

The fixed V/f pattern in the following table can be selected
by setting data 0 to E of E1-03.

The data of E1-03 can be set at F to change the data to
optional V/f pattern.

* Factory setting: E1-03 = F

Fixed V/f Pattern (200V class 2.2 to 45 kW V/f pattern) (The voltage doubles for 400 V class.)

Constant Descriptions '

Application| Specification |E1-03 V/f Pattern*! Application| Specification |E1-03 V/f Pattern*!
V) V)
200 -~ - Medium 200
® starting
= o torque
o 50 Hz © o 50 Hz 3
3 %3 = i (24)/(20023 | -
"l (15)/(12)14 | - g ng.h (19)/(15)18 -
S - = starting [ @ | (500011
a_) (9)/(6) 7 = torque an/er 9
c 0 c 0
o S
2 y S Medi
m 60 Hz D 200 & edium
O . starting | @
2 saturation| ® <
= o torque
ko) 60 Hz a5 60 Hz
3}
© *3 High
< 50 Hz 5/ 14} -
E - @ (15)/(12) 14 startjng
o saturation (9)/(6) 7 .
L torque
[0 0 15 3 R
8‘ IR v
5 200 200 b=
K 1
=
S
< 72 Hz ® i) 90 Hz ©
< *3 = *3
o ]
(&) (15)/(12) 14 S as) /a0t
(9)/(6) 7 8 (9/6) 7F ( Lo
: _____] 2= ________ ]
0153 60 72 (Hz) 6 015 3 60 90 (Hz)
v ] v
Variable w0 £ .
") (@) c
O~ torque 3 o
=] =
0 9 ©
5 £ 50 Hz ; 5 120 Hz ®
50 [}
° S 35 e *3
o g Variable ® *3 o (15)/(12)14
e -
& = torque 2 e 3 (9)/(6) 7
(SINY) 0 50 (H2) 5 0
8 L i o )
. 200 = 200
g § Variable ® 0 = °
8 torque 3 k7
s
23 5
= e 60 Hz I O 180 Hz ®
= 32 . 35 *3
g = Variable @ %3 a5) /0214 f--
9)/(6) 7 A
torque 2 ::»/«(m T ; ] (9)/(6) 7 )
0 15 30 60 (Hz) 0153

* 1 Consider the following items as the conditions for selecting a V/f pattern. They must be suitable for:
(1) The motor voltage and frequency characteristics.
(2) The maximum motor speed.
* 2 Select high starting torque only in the following conditions. Normally, this selection is not required since sufficient starting torque is secured by full-automatic
torque boost function.
(1) The wiring distance is long (approx. 150 m or more).
(2) The voltage drop at startup is large.
(3) AC reactor is inserted in the input or output of the inverter.
(4) A motor smaller than the nominal output of the inverter is used.
* 3 The V/f characteristics (A)/(B) value is A: 1.5 k€W or less, B: 55 KW or more.
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Set V/f (Optional V/f Pattern)

Max. output frequency

Max. voltage

Max. voltage output frequency
Mid. output frequency

Mid. output frequency voltage
Min. output frequency

Min. output frequency voltage
Mid. output frequency 2

Mid. output frequency voltage 2
Base voltage

Set the following when using special motor (high-speed
motor, etc.), or when the torque of the machine is
especially required. The motor torque increases by
increasing the V/f pattern voltage, but, too high voltage can
cause the following failure.

+ Excessive current flows into the motor to cause failure

of the inverter.

+ The motor heats and vibrates excessively.
Increase the voltage gradually, while checking the motor
current.

Voltage (V)

E1-05
El1-12
E1-13

E1-08

E1-06 E1-11 E1-04
%3 Frequency (Hz)

Set E1-04 to 11 so that E1-04=E1-11=E1-06=E1-07 =E1-09.
To make the line of the V/f characteristics straight, set E1-07
and E1-09 to the same value. At this time, the set value of
E1-08 is disregarded.

E1-11, 12 and 13 must be set only at V/f minute adjustment
in the constant output area. Normally, they do not have to be
set.

Cont’d

Constant Name Unit Setting Factpry
No. Range Setting

E1-04 | Max. output frequency 0.1 Hz| 40.0-400.0 Hz 60.0 Hz

E1-05 | Max. voltage 0.1V | 0.0-255.0 V*! 200.0 V*1

Max. volta; t
E1-06 o " outpu 0.1Hz| 0.0400.0 Hz |  60.0 Hz
‘equency
E1-07 | Mid. output frequency 0.1 Hz| 0.0-400.0 Hz 3.0 Hz*2
E1-08 | Mid. output frequency voltage| 0.1V | 0.0-255.0 V*1 | 150 V*1%2

E1-09 | Min. output frequency 0.1 Hz| 0.0-400.0 Hz 1.5 Hz*?

E1-10 | Min. output frequency voltage| 0.1V | 0.0-255.0 V*1 | 9.0 V*1%2

E1-11 | Mid. output frequency 2** |0.1 Hz| 0.0-400.0 Hz 0.0 Hz*3

E1-12 | Mid. output frequency voltage 2** | 0.1V | 0.0-255.0 V*1 0.0 V*3

E1-13| Base voltage** 0.1V | 0.0255.0 V*! 0.0 V*4

* 1 The value doubles for 400 V class.

* 2 The factory setting differs according to the control method.
The setting of this table is for V/f control without PG.

*3 When “0.0” is set, the setting in E1-11, -12 is disregarded.

*4 When “0.0” is set, E1-13 = E1-05.

Set Accel/Decel Time

Acceleration time 1, 2, 3, 4

C1-01, C1-03, C1-05, C1-07
Deceleration time 1, 2, 3, 4
C1-02, C1-04, C1-06, C1-08

Set the time from when the motor stops to when the motor

accelerates up to the maximum output frequency (E1-04),

and the time from when the motor runs at the maximum

output frequency to when it stops (or deceleration time).

* Factory setting: Acceleration time C1-01 = 10.0 s
Deceleration time C1-02 = 10.0 s

Frequency

Maximum Output
Frequency

Acceleration Time  Deceleration Time 11Me

C1-01 C1-02

Run | ON |

Command
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Select Operation Method

Master frequency reference selection b1-01
Operation method selection b1-02

Select whether operation is to be performed by the digital
operator, by the control circuit terminal or by
communications, using master frequency reference b1-01
and operation method b1-02.

Factory setting is: b1-01 =1, b1-02 = 1.

Select Operator Key (

) Functions

LOCAL/REMOTE key selection 02-01

STOP key selection

02-02

02-01=0 : LOCAL/REMOTE changeover disabled
1 : LOCAL/REMOTE changeover enabled

02-02=0 : Operator STOP key disabled during control
circuit terminal operation (b1-02=1)

1 : Operator STOP key always enabled during

control circuit terminal operation (b1-02=1)

Set Frequency Reference/Monitor Setting Unit Freely

Frequency units of reference setting and monitor 01-03

Frequency can be set in the unit suitable for rotation speed,

flow rate or line speed of the actual machines.

Operator Display Mode

Set Value Master Frequency Reference b1-01
0 Digital operator
1 Control circuit terminal (analog input)
2 MEMOBUS communications
3 Option card
4 Pulse train input

Set Value Operation Method b1-02
0 Digital operator
1 Control circuit terminal (sequence input)
2 MEMOBUS communications
3 Option card

01-03

Frequency Setting Mode

d1-CC] Display Mode at Power ON

(1) By setting b1-01 to 0, frequency reference can be input
from the digital operator.

(2) By setting b1-01 to 1, frequency reference can be input
from control circuit terminal Al (voltage input) or
control circuit terminal A2 (voltage/current input).

Note: To input a current signal (4 to 20 mA) to terminal A2, turn ON
“2” of dip switch S1 (factory setting: ON). Then set H3-08 to 2
(factory setting: 2). To input a voltage signal (0 to 10 V) to
terminal A2, turn OFF “2” of dip switch S1. Finally, set H3-08 to
Oorl.

(3) By setting b1-01 to 2, frequency reference can be input
from the master controller at MEMOBUS
communications.

(4) By setting b1-01 to 4, the pulse train input which is
input to control circuit terminal RP becomes the
frequency reference.

d1-01 to 17: Set in the units of 0.01 Hz

d1-01 to 17: Set in the units of 0.01 % (maximum output frequency: 100 %)

2 to 39

Set in the units of min-.
min? = 120 X frequency reference (Hz) / 01-03
(01-03 sets the number of motor poles.)

40 to 39999

Set the number of displayed digits below the decimal
point with the value in the fifth digit of 01-03.
5th digit value = 0 : Displayed as X X X X
5th digit value = 1 : Displayed as X X X. X
5th digit value = 2 : Displayed as X X. XX
5th digit value = 3 : Displayed as X. XXX
The set value of 100 % frequency is specified with
the first to fourth digits of 01-03.
Set 01-03 to 12000 when the set value
of 100 % speed is 200.0.
2 Set 01-03 to 26500 when the set value
of 100 % speed is 65.00.

(Example) 1

01-03

Frequency Monitor Mode

d1-J, U1-CJ1 | Display Mode at Power ON

d1-01 to 17 : Displayed in the units of 0.01 Hz.

d1-01 to 17 : Displayed in the units of 0.01 %.

2 to 39

Set in the units of min-.
min? = 120X frequency reference (Hz) / 01-03
(01-03 sets the number of motor poles.)

40 to 39999

Displayed with numerical value and accuracy specified

by the set value of 01-03.

100 % speed and 60 % speed are displayed as 200.0

and 120.0, respectively when 01-03 is set to 12000.

2 60 % speed is displayed as 39.00
when 01-03 is set to 26500.

(Example) 1
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2. Set Operation Conditions

Limit the Direction of Rotation

Prohibition of reverse operation b1-04

‘When reverse run disabled is set, reverse run command
from the control circuit terminal or digital operator cannot
be enabled. Use this setting for applications where reverse
run will not be used (fans, pumps, etc.).

b1-04 Setting Value Description
0 Reverse run enabled
1 Reverse run disabled

Note: When an inverter forward run command is given, the motor output shaft
rotates in the counterclockwise (CCW) direction viewed from the motor
at the load side (output shaft side).

Run at Low Speed

d1-17
H1-01 to 05

Jog frequency reference
Multi-function input

Set Jog frequency in Multi-function contact input terminals
S3 to S12. Next, input the Jog frequency reference and the
forward (reverse) run command. Jogging can be performed
with the jogging frequency set in d1-17. When multi-speed
reference 1 to 4 is set along with Jog reference, the Jog
reference has priority.

Name Constant No. Setting Value
Jog -
reference d1-17 (Factory setting: 6.0 Hz)
Multi-function . .
input H1-01 to H1-10 Set 6 in one of the te@lnﬂs
(terminals S3 to $12) UOG frequency selection).

The same operation can be also accomplished by the digital
operator.

Press the key, and check that the remote LED
(SEQ. REF) is OFF. When the remote LED (SEQ. REF) is

ON, press the key again to turn the light OFF.
Press the key on the digital operator for jogging,
and release the key to stop the jogging.

Multi-Step Speed Selection

Master frequency reference selection b1-01
Operation method selection b1-02
Constant access level A1-01
Frequency reference d1-01 to 16
Jog frequency reference d1-17
Multi-function input H1-02 to 10
Terminal A2 function selection H3-09
Terminal A3 function selection H3-05

By combining 16-step frequency references, one jog frequency reference and
multi-function terminal function selection, up to 17 steps of speed variations
can be set step by step. (The following shows an example of 9-step speed.)
Operation method selection b1-01=0, b1-02=1
Constant access level A1-01=2
The range where multi-step speed frequency reference can
be set or read depends on the program mode as follows:
QUICK  :Upto 5 steps of speed variations can be set or read.
d1-01, 02, 03, 04, 17
ADVANCED: Up to 17 steps of speed variations can be set or read.

d1-01to 17
Multi-function input terminals S5 (function selection) H1-03
S6 H1-04
S9 H1-07
S10 H1-08
S7 H1-05
Frequency reference 1 to 16 d1-01to 16
Jog frequency reference d1-17
An Example of 9-step Speed
Terminal | Constant No. Factory Setting Name
S5 | H1-03 3 Multi-step speed reference 1
S6 | H1-04 4 Multi-step speed reference 2
S9 | H1-07 5 Multi-step speed reference 3
S7 | H1-05 6 Jog reference selection
Preset
Preset Reference 8
et Refeence J/\(d1-08)
Preset Reference 6 (d1-07)
I Peset. ReeCeS /(d1.06)
Frequency | peences Prset ReBenced/'(d1-05)
Reference \‘Reference3 (d1-04)
Preset* & (d1-03)
Reference | /(d1-02)! Jog Frequency
(d1-17)
(d1-01)
Terminal Closed Time
Forward Run Open
Command S1
Multi-step Speed et
Rel1 S5 oL 1L
(g/lveiipc/;\uxihary ) Closed
Multi-step Speed Open |—
Ref. 2 S6 Closed
Multi-step Speed Open
Ref. 3 S9
‘ Closed
Jog Command Open
Selection S7

sk 1 When the preset reference 1 is b1-01= 0, constant setting value (d1-01) is applied; when
b1-01 = 1, the analog command set by control circuit terminal Al is applied.

% 2 When the preset reference 2 is H3-05 = 2, the analog frequency reference input through terminal
A3 is applied; when the setting is H3-05 = 1F, constant setting value (d1-02) is applied.

sk 3 When the preset reference 3 is H3-09 = 3, the analog frequency reference input through terminal
A2 is applied; when the setting is H3-09 = 0, constant setting value (d1-03) is applied.
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Use Four (4) Types of Accel/Decel Time

Acceleration time 1to 4 C1-01, C1-03, C1-05, C1-07
Deceleration time 1 to4 C1-02, C1-04, C1-06, C1-08
Accel/decel time setting unit

Multi-function input

Acceleration Time 1

(C1-01)
Output
Frequency

Deceleration Time 1 (C1:02)

Acceleration Time 2 (C103)

C1-10
H1-01 to 05

Deceleration Time 2* (C104)

\D?e\eration Time 1* (C102)

Forward (Reverse)

ON OFF ON

Time

Run Command

Accel/Decel Time Switch

ON

(one of terminals S3 to S12)

* When stopping method is deceleration to stop (b1-03=0).

Set “07” or “1A” (accel/decel time switch 1 or 2) in multi-function input
(H1-01 to 10), to allow selection of 4 sets of accel/decel times by the
ON/OFF of the accel/decel time switch (one of terminals S3 to S12).

Soft Start

S-curve characteristic time C2-01 to 04

Accel/decel by S-curve pattern can be accomplished to
prevent shock at start, or stop of the machine.

Constant Function Setting Factgry
No. Range | Setting
cao1 | Somammeeiicine - fowio 1o
c2-02 | Zo onend | " ps0s | 0208
C2-03 | ilemionsart | psos| 0208
C2-04 | iermionend | ps0s| 0008

Accel/decel Time Selection 1| Accel/decel Time Selection 2
Multi-function Input Multi-function Input Accel Time | Decel Time
Setting = 07 Setting = 1A
Open or not set Open or not set C1-01 C1-02
Closed Open or not set C1-03 C1-04
Open or not set Closed C1-05 C1-06
Closed Closed C1-07 C1-08
Lk ing™®
Constant|  Name Unit Setting Factory
No. Range | Setting
. 0.1s 0.0 to
C1-01 Acceltime 1 |1 e 10005 or more) | 6000.0's 10.0
. 0.1s 0.0 to
C1-02| Deceltime | 1 c 10005 or more) | 6000.0's 10.0
. 0.1s 0.0 to
C1-03| Acceltime2 | ;e 10005 or more) | 6000.0's 10.0
. 0.1s 0.0 to
C1-04 Deceltime2 | ;¢ 10005 or more) | 6000.0 s 100
. 0.1s 0.0 to
C1-05( Acceltime3 | ;¢ 10005 or more) | 6000.0s 10.0
. 0.1s 0.0 to
C1-06] Deceltime 3 (1s for 1000s or more) | 6000.0 s 10.0s
. 0.1s 0.0 to
C1-07] Accel time 4 (1s for 1000s or more) | 6000.0 s 10.0s
. 0.1s 0.0 to
C1-08| Deceltime 4 (1s for 1000s or more) | 6000.0 s 10.0s

% C1-10 = 0 : Units of 0.01 sec. (Max. 600.00 seconds)
C1-10 = 1 : Units of 0.1 sec. (Max. 6000.00 seconds)

Note: S-curve characteristic time is the time required for the 0 accel/decel rate to reach
the formal accel/decel rate determined by the preset accel/decel time.

Frequency Reference

/ Output Frequency

S-curve Characteristic Time (Tsc)

Output Frequency

Time

Setting the S-curve characteristic time, the acceleration or deceleration
time will be longer by 1/2 of the S-curve characteristic time at start or end.

Forward Run Command .
Reverse Run Command I ) |
.4+ Deceleration
ACC6|9@1‘0” S \C2-03 DC Braking Time at Stop
2:01— L __ Min. Output Frequency ~ b2-04
[/ — X C2:04  E1-09 [~
Output Frequency = A
Minimum Qutput Frequency ““X. C2-01

E1-09 i

Acceleration ™= "Deceleration

Characteristics in
C202 €203

Time Chart when Switching Forward Run and Reverse Run at
Deceleration to Stop (V/f control mode example)
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Limit the Speed

Frequency reference upper limit d2-01
Frequency reference lower limit d2-02
Master speed reference lower limit d2-03

Internal Frequency Reference
Frequency Upper Limit (d2-01)
Reference

Frequency Reference
Lower Limit (d2:02)

Preset Reference

(1) Limiting maximum frequency
Use d2-01 when the motor is to be rotated at certain
min? or less.
Set the frequency reference upper limit value (d2-01) in
the units of 0.1 %.
(E1-04 maximum output frequency is 100%.)
% Factory setting: d2-01 = 100 %

(2) Limiting minimum frequency
Use d2-02 or d2-03 when the motor is to be rotated at
certain min?! or more.
There are two methods to limit the minimum
frequency as follows:
« Adjust the lower limit levels of all frequencies (d2-02)
+ Adjust the lower limit level of the master speed
frequency (d2-03)

(The lower limit levels of the jog frequency, multi-
step speed frequencies or auxiliary frequency are
not adjusted.)

‘When running at frequency reference 0, operation
continues at the lower limit value of the frequency
reference. However, operation is not performed if the
frequency lower limit value is set to less than the
minimum output frequency (E1-09).

* Factory setting: d2-02 = 0.0 %, d2-03 = 0.0 %

Operation to Avoid Resonance

Jump frequency 1, 2, 3 d3-01 to 03
Jump frequency width  d3-04

The frequency that causes resonance can be jumped, to
avoid resonance characteristics of the machine system.
This function can also be applied to dead band control.
Set 0.0 Hz to disable this function.
Set jump frequencies 1 to 3 as follows.
d3-01 = d3-02 = d3-03

Frequency Reference

At Frequency Reference

Lower Limit
(Excluding digital references

for semngs.)/ 4302

SR i
N / At Fi Rdf&o4
[ requency Reference
' { ﬁ Upper Limit
d3-04

Frequency Reference
(User Setting)

Note: Frequency varies smoothly without jumping during
acceleration or deceleration.

Frequency Reference by Pulse Train Input

Reference selection b1-01
Pulse train input function selection H6-01
Pulse train input scaling H6-02

By setting reference selection b1-01 to 4, frequency
reference can be set by pulse train input from the control
circuit terminal RP.

(1) Input pulse specifications

» Low level voltage  0.0t0 0.8V
« High level voltage 3.5t0 13.2V
« H duty 30to 70 %

+ Pulse frequency 0to 32 kHz

(2) How to give frequency reference
The value obtained by multiplying the maximum output frequency
by the ratio of the set maximum value of input pulse frequency and
the actual input pulse frequency makes reference frequency.

Frequency _ Input pulse frequency Maximum output
reference ™ pyjs train maximum frequency (H6.02) " frequency (E1-04)

Constant No. Name Setting Value |Initial Value
b1-01 | Reference selection 4 1
H6-01 | Pulse train input function selection 0 0

.. . Pulse frequency
- Pulse t t scal 1440 H:
H6-02 wise fram nput scaiing to be 100 % reference z

38




Adjusting the Speed Setting Signal

Frequency reference input gain H3-02, H3-06, H3-10
Frequency reference input bias H3-03, H3-07, H3-11
Terminal A1 signal level selection H3-01
Terminal A2 signal level selection H3-08
Terminal A2 function selection H3-09
Terminal A3 signal level selection H3-04
Terminal A3 function selection H3-05

‘When the frequency reference is to be performed by
analog input from control circuit terminals Al, A2, and A3
the relation between the analog input and frequency
reference can be adjusted.

Terminal Al and A3 are voltage input of 0 to +10 V.
Terminal A2 can switch voltage or current input by setting
H3-08.

The initial value of H3-08 is 2; a current input of 4 to 20 mA.
When terminal A2 is used as a voltage input of 0 to +10V,
set dip switch S1-2 on the control board to OFF (factory
setting: ON), and set the signal level of H3-08 to 0.

Cont’d

Name Description
ﬁreefg:':r?c? Selects 0 to 10V, 0 to=10V or 4 to 20mA input. 0 to =10V input
level selection | Teverses with negative input.
Frequency | Sets the ratio (%) against the Maximum frequency (E1-04) of the
% gain virtual output frequency when terminal input is 10 V (20 mA).
Reference | Sets the ratio (%) against the Maximum frequency (E1-04) of the
+% bias | output frequency when terminal input is 0 V (4 mA).
Name For Tﬂminal For Tf\;%minal For ngminal Setting Range |Factory Setting
Frequency 0:0to+10V | H3-01, 04
reference H3-01 H3-08 H3-04 |1:—10to +10V =0
level selection 2:4t020mA | H3-08=2
Frequency | ysgo | H310 | H306 | 001010000 | 1000%
% gain
Reference —100.0 to
H3-03 H3-11 H3-07 .0 %
*% bias +100.0 00%

Note: 4 to 20 mA input is not accepted in terminal Al and A3.

Frequency Reference

Max. Frequency
Gain

ET)

Max. Frequency
Bias

X700

ov 10V ;
(4mA) (ZOmA)TermmaI Input

() is when current reference input is selected.

(1) 0to 100 % frequency reference operation by 0 to 5 V input

(Example of terminal A1) (200 %)

Frequency Reference

Max. Frequency
(100 %)

Gain H3:02=200.0
Bias H303=00 oy 5y

10V Terminal Input

(2) 50 to 100 % frequency reference operation
by 0to 10 V input (Example of terminal A1)

Frequency Reference

Max. Frequency
(100 %)

50 %

Gain  H3-02=100.0
Bias H3-03=50.0 ov

10V Terminal Input

(3) 0to 100 % frequency reference operation by 1 to 5 V input

(Example of terminal A1) (225 %)

Frequency Reference

Max. Frequency
(100 %)

0%

1V 5V 10V Terminal Input

(—25 %)
Gain H3-02=225.0
Bias H3-03=-—25.0
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Automatic Restart after Momentary Power Loss

Momentary power loss detection L2-01
Momentary power loss ridethru time L2-02

Momentary power loss detection
If momentary power loss occurs, the operation can be
restarted automatically.

L2-01 Setting Description

0 Operation not continued (Factory setting)

Operation continued after power recovery within

*1
L momentary power loss ridethru time (L2-02).

Operation continued after power recovery (no fault signal).

2*2

(However, restarts only within the time established by the control power.)

* 1 Hold the run command to continue the operation after recovery from
momentary power loss.

* 2 When 2 is selected, the operation restarts if power supply voltage reaches
its normal level. No fault signal is indicated.

Momentary power loss ridethru time
Set the ridethru time to 1.2-02 when 1.2-01 is set to 1. The
initial values depend on the inverter capacities as follows.

Inverter Mode__lﬂ

CIMR-GTA!" L2-02 Initial Value

20P4 to 27P5

01t01.0s
2011 to 2110 20s
40P4 to 47P5 0.1t01.0s
4011 to 4300 20s

Continue Operation at Constant Speed
when Frequency Reference Missing

Operation when frequency reference is missing
L4-05

Detection of missing frequency reference continues
operation at 80 % speed of the frequency reference before
the frequency reference missed if the frequency reference
by analog input is reduced by 90 % or more in 400 ms.

Setting Value Description
0 Stop (Operation following with the frequency reference.)
1 Operation continued at 80 % speed of frequency
reference before it missed

Operate Coasting Motor without Trip

Speed Search Reference “61”, “62”, “64”
Multi-function input H1-01 to 10
Zero speed level (DC injection braking start frequency)
b2-01
b2-02
b2-03

DC injection braking current
DC injection braking time at start

Speed search reference or DC injection braking (at start)
can be used to continue operation without tripping the
motor during coasting.

(1) Speed search reference
This function is used to restart the motor during coasting without
stopping the motor. This allows smooth switching of the motor
from commercial power operation to inverter operation. Set
(search reference from max. output frequency) or (search
command from preset frequency) in the multi-function input
terminal (H1-01 to H1-10).
Arrange the sequence so that the forward (reverse) run command
is input at the same time or after the search reference.
If the run command enters hefore the search reference, the search
reference is disabled.

| ON
~«—»{0.5 s or more
ON

Forward (Reverse)
Run Command

Speed Search
Reference 1

Frequency Reference Synchronous Speed Detection

When Max. Output —————+—— pam ‘
Frequency or Operation ! |
Command is Input 3 ;
Output Frequency —v—
1 ! !
Min. Baseblock Time | Speed Search
. Operation

Time Chart at Search Reference Input

(2) DC injection braking at start
This function is used to restart the motor after applying
DC injection braking current to the coasting motor.
The time for direct current injection braking at start
can be set unit of 0.1 sec in b2-03.
The DC injection braking is set in b2-02. When setting
of b2-03 is 0, direct current injection braking is not
performed, and acceleration is performed from the
minimum frequency.

Minimum
Frequency

! p2-03 | DC Injection Braking Time at Start
-—
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Continue Operation by Automatic Fault
Reset (Fault Restart)

L5-01
L5-02

Number of auto restart attempts
Auto restart operation selection

If a failure occurs in the inverter, the inverter performs self-
diagnosis and automatically restarts operation.

The self-diagnosis and restart count can be set in constant
L5-01 (up to 10 times). Fault retry signal can be set to be
output (L5-02 : 1) or no output (L5-02 : 0).

The following faults are dealt with by this function.

+ OC (overcurrent) + OV (DC main circuit overvoltage)
+ PUF (fuse blown)
+ GF (ground fault)

* LF (output open-phase)

* RH (braking resistor overheat)
* RR (braking transistor failure)
+ PF (main circuit voltage fault)
+ OL1 (motor overload) -+ OL2 (inverter overload)

+ OL3 (overtorque) + Ol4 (overtorque)

+ OH1 (heatsink overheating)

+ UV1* (main circuit undervoltage, main circuit MC malfunction)

* Retry enabled when main circuit undervoltage (1.2-01) is set to 1 or 2
(operation continues after power recovery).

The accumulated error retry count is cleared in the
following cases.
- When no error occurred for 10 minutes after retry
- When error set signal is input after defining the error
- When power is turned OFF

If any fault other than the above faults occurs, a fault
contact output operates to shut off the output and the
motor coasts to a stop.

Note: Do not use this function for any lifting loads.

Temporary Hold of Accel/Decel

Accel/decel hold “OA”

Multi-function input H1-01 to 10

Frequency reference hold function selection
d4-01

When accel/decel hold command is input during
accel/decel, accel/decel is held while the command is
enabled, holding the existing output frequency.

When the stop command is input, the accel/decel hold
status is reset, and it enters the stop status.

Set (Accel/decel hold command) in the input terminal
function (H1-01 to H1-10).By setting H1-01 to H1-10 [Multi-
function input (terminals S3 to S12)] to A (accel/decel
hold), acceleration or deceleration is stopped when the
terminal turns ON and then the output frequency is held.
Acceleration or deceleration starts again when the terminal
turns OFF.
Use d4-01 to specify whether the frequency reference
during hold is to be stored.

d4-01=0 : Disabled (Restarts from zero.)

d4-01=1 : Enabled (Restarts at frequency that was held

previous time.)

Power Supply oFF

OFF | ON OFF ON

Forward Run/Stop

Accel/Decel Hold Stop OFF ON OFF ON

Frequency Reference

d4-01=1

e

Hold

Output Frequency

Hold

Time Chart when Accel/decel Hold Command Used

d4-01=0
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Torque Detection

Torque detection selection 1, 2 L6-01, L6-04
Torque detection level 1, 2 L6-02, L6-05
Torque detection time 1, 2 L6-03, L6-06

If excessive load is applied on the machine, alarm signals
are output to the multi-function terminals M1-M2, P1-PC
and P2-PC. The Varispeed G7 has two kinds of overtorque/
undertorque detection.

Overtorque/undertorque detection signal is activated by
setting torque detection selection 1 (NO contact: 0B, NC
contact: 17) or torque detection selection 2 (NO contact:
18, NC contact: 19) in output terminal function selection
H2-01, H2-02 or H2-03.

Torque detection level is the current level (inverter rated
output current 100 %) at V/f control and the motor torque
level (motor rated torque 100 %) at vector control.

eDetection of overtorque
To detect overtorque, select 1, 2, 3 or 4 for the set value
of L6-01 or L6-04. L6-02 or L6-05 becomes the over-
torque detection level.

/\ #*
Overtorque Detection

Level (L6-02, L6-05) —

Motor Current

N

Time

Multi-function Output
Signal (Overtorque Detection ON ON
Signal) Terminal M1-M2,
P1-PC, P2-PC > i
Overtorque Detection Time
(L6-03, L6-06)
* The releasing width of overtorque detection is approx. 10 % of
the inverter rated current (or motor rated torque).

eDetection of undertorque
To detect undertorque, select 5, 6, 7 or 8 for the set
value of L6-01 or L6-04. 16-02 or L6-05 becomes the
undertorque detection level.

Motor Current

Undertorque Detection /
Level (L6-02, L6-05) " N

Time

Multi-function Output Signal

(Undertorque Detection Signal)
Terminal M1-M2, P1-PC, ON ON
p2-pPC M i

Undertorque Detection Time

(L6-03, L6-06)

* The releasing width of undertorque detection is approx. 10 %

of the inverter rated current (or motor rated torque).

Cont’'d

Setting for Overtorque/Undertorque Detection Function

Constant No. Function ?:atr:ig eg I;aect::ic:‘rg
L6-01 Torque detection 1 selection 0to8 0
L6-02 Torque detection 1 level 0t0300% | 150 %
L6-03 Torque detection 1 time 0.0t010.0s| 0.1s
L6-04 Torque detection 2 selection 0to8 0
L6-05 Torque detection 2 level 0t0300% | 150 %
L6-06 Torque detection 2 time 0.0t0 10.0s| 0.1s

Setting Values of L6-01 and L6-04
The following table shows relations between setting values
of L6-01 or L6-04 and alarms at overtorque/undertorque

detection.
in .
Setting Function
Value

0 Overtorque/undertorque detection disabled

1 Overtorque detection only during speed agree/operation
continued after detection (warning)

> Overtorque detection at any time during operation/operation
continued after detection (warning)

3 Overtorque detection only during speed agree/output
shut off at detection (protective operation)

4 Overtorque detection at any time during operation/output
shut off at detection (protective operation)

5 Undertorque detection only during speed agree/operation
continued after detection (warning)
Undertorque detection at any time during operation/operation

6 . . .
continued after detection (warning)

7 Undertorque detection only during speed agree/output
shut off at detection (protective operation)

8 Undertorque detection at any time during operation/output
shut off at detection (protective operation)
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Frequency Detection

Multi-function terminal function selection
H2-01 to 03

Frequency detection level L4-01, L4-03

Frequency detection width L4-02, L4-04

Various frequencies can be detected by setting the
following values in terminal M1-M2, P1 and P2 function
selection (H2-01, 02 and 03).

s Frequency (Speed) Frequency (Speed)
etting — Agree Detection | Agree Detection
Descr n : . :
Value escriptio Level Setting | Width Setting
Constant No. |  Constant No.
01 Zero-speed — _
02 Fref/Fout agree 1 Frequency reference
03 Fref/Set agree 1 1401
04 Frequency detection 1 ; 14-02
(Less than preset value) without
05 Frequency detection 2 sign
(More than preset value)
13 Fref/Fout agree 2 Frequency reference
14 Fref/Set agree 2
15 Frequency detection 3
(Less than preset value for the 14-03 14-04
specified direction of rotation) s
16 Frequency detection 4 with sign
(More than preset value for the
specified direction of rotation)

As shown above, select the detection with or without sign in
the Varispeed G7.

The following is the frequency (speed) agree timing chart. The
figure shows the case of forward rotation; the direction for
reverse rotation without sign is the same. When detection with
sign is selected, detection signal against the specified direction
of rotation is detected according to the direction of rotation.

(1) Setting Value=02 : Fref/Fout Agree 1

Frequency -—
reference

Output frequency
or motor speed

Fref/Fout Agree 1 OFFl ON | | |

(Multi-function output setting = 2)

(2) Setting Value=03 : Fref/Set Agree 1

or motor speed

a0
Output frequencyff - ¥|

FF|ON
Fref/Set Agree 1 O—Io_l

(Multi-function output setting = 3)

(3) Setting Value=04 : Frequency (FOUT) Detection 1
L1402

—=-14-01
Output frequency 1 1
or motor speed v " ‘
“'01

14-02! ‘
—

ON | OFF | |

Freqg. Detection 1

(Multi-function output setting = 4)

~

(4

Setting Value=05 : Frequency (FOUT) Detection 2
1402

Output frequency
or motor speed

Freq. Detection 2 OFFI ON I I

(Multi-function output setting = 5)
(5) Setting Value=13 : Fref/Fout Agree 2

Frequency
reference

Output frequency
or motor speed

Fref/Fout Agree 2 OFFl ON | | |

(Multi-function output setting = 13)

(6) Setting Value=14 : Fref/Set Agree 2
,,,,,, i,

— —=-14-03
Output frequer&cy JT - \*

or motor spee

Fref/Set Agree 2 OFF JON
(Multi-function output setting = 14)

(7) Setting Value=15 : Frequency (FOUT) Detection 3
14-04

1
: ~ 1403

Freq. Detection 3 ON | OFF |
(Multi-function output setting = 15)

(8) Setting Value=16 : Frequency (FOUT) Detection 4

Output frequency
or motor speed

Output frequency
or motor speed

Freq. Detection 4 OFFl ON |

(Multi-function output setting = 16)
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Reduce Motor Noise or Leakage Current

Carrier frequency C6-02

If the wiring between the inverter and the motor is
excessively long, the inverter output current will be
increased because of the increased leakage current of
harmonics from the cable, which may affect the peripheral
devices.

Refer to the following table to adjust the inverter output
transistor switching frequency (carrier frequency).
Reducing such carrier frequency is effective for reduction
of radio noise.

Wiring Distance between

Tverir el [V e 100 m or less |More than 100 m

50 m or less

Carrier Frequency 15 kHz or less |10 kHz or less|5 kHz or less

C6-02 Value 1to 6 1to4 1to2

* Factory setting: C6-02 = 6 (15 kHz: 200 V class 18.5 kW

Use Frequency Meter or Ammeter

Monitor selection (terminal FM)

H4-01, H4-04

Analog output signal level selection H4-07, H4-08

Select whether output frequency or output current is to be

output to analog monitor output terminals FM-AC or AM-AC.

Multi-function Analog Monitor 2

—10to +10V 2 mA*!

(Output Current at Factory >
Setting 0 to +10 V

T %1—10to +10V output can be made

by setting H4-08.

Multi-function Analog Monitor 1
—10to +10V 2 mA*?

or below)

C6-02 Carrier Frequency* Metallic Noise Noise and
Setting Value (kHz) from Motor | Leakage Current
1 2.0 Large Less

| | ! !
6 15.0 Small More

* 2kHz or more frequency recommended

AC o + <Output Frequency at Factory )
C, Setting O to +10 V
E(G) %2 —10 to +10 V output can be made by
_, setting H4-07.
Constant No. Name Description
HA-O1 Monitor selection tSeL the number of the r.nonitor item
(terminal FM) 0 be output from terminal FM or
AM. (Number in the part
) ) 4,10 to 14, 25, 28, 34,
H4-04 Monitor selection | 39 6 42 cannot be set. Do not use
(terminal AM) 17,23,29 to 31 and 35.
Signal level selection
H4-07 (terminal FM) Set the signal level of terminal FM
or AM.
Sienal level selecti 0:0to +10 V output
H4-08 Ignatievel Election | 4. 0t +£10 V output
(terminal AM)
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Calibrate Indications of Frequency Meter
or Ammeter

H4-02, H4-05
H4-03, H4-06

Analog Monitor Gain
Analog Monitor Bias

Used when analog output terminals FM-AC and AM-AC
output voltage with gain and bias.

For gain, set how many times of 10V the monitor item 100 %
output is to be made. Set the bias in the units of % assuming
that the amount to move the output characteristics upward
and downward in parallel is to be 10 V/100 %.

Analog Output Voltage

GainX10 V

10V

‘ -

o 10
1 Bias X 700 \
0% 100 %

ov

Monitor Item

Bias can be set in the range from —10 to +10 %.

Frequency Meter/Ammeter
(3 V 1 mA full-scale)

Analog Output Voltage

10V Factory Setting
H4-02=1.0, H4-03=0

5V Factory Setting
H4-05=0.5, H4-06=0

( Example of H4-02 = 0.3 )
H4-05=0.3

BV oo e

0 100 %
Output Frequency
(Inverter Output Current)

For frequency meter that displays 0 to 60 Hz at 0 to 3 V
10V X (H4-02=103)=3V
This is the voltage when the
output frequency is 100 %.

Note: Set 1.00 when using a 10 V full-scale meter.

Use Pulse Monitor

H6-06
H6-07

Pulse train monitor selection
Pulse train monitor scaling

Outputs the monitor items [Ul i (status monitor)] of the
digital operator from pulse monitor terminals MP-SC.

Set H6-06 to the numerical value in i} of U1{_{_} (status
monitor). (Only the following 6 items can be output.)

H6-06 Setting Value Output Item
1 Frequency reference (U1-01)
2 Output frequency (U1-02)
5 Motor speed (U1-05)
20 Output frequency after soft-start (U1-20)
24 PID feedback (U1-24)
36 PID input (U1-36)

When the value of an output item is 100 %, set H6-07 to the
number of pulses to be output in the units of Hz.

To use the pulse monitor, connect the peripheral devices according
to the following load conditions.

If any of the following load conditions is not met, sufficient
characteristics may not be obtained or the devices may be damaged.

Used as source output

Output Voltage (Insulation Type)
VRL(V) Load Impedance (kQ)

+5 V or more

1.5kQ or more

+8 V or more 3.5kQ or more

+10 V or more 10kQ or more

Inverter

MP

Load

VRL Impedance

AC Y

Used as sink input

External Power Supply (V)| 12 VAC%10 %, 15VDC=£10 %
Sink Current (mA)

Up to 16 mA

External Power Supply

Load
Impedance
Inverter

- —
Sink Current
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3. Select Stopping Method

Select Stopping Method

Stopping method selection b1-03

To stop the inverter when a stop command is given, select one
of the following four methods according to the application.

Setting Stopping Method

0 Deceleration stop

1 Coasting to stop

2 Entire area DC injection braking at stop

3 Coasting to stop with timer

However, when using vector control with PG, Entire area
DC injection braking at stop (setting=3) and Coasting to stop
with timer (setting=4) cannot be selected.
(1) Deceleration stop
By setting b1-03 to 0, the motor decelerates to stop
according to the selected deceleration time.
When output frequency is less than b2-01 at
deceleration to a stop, DC injection braking is applied

for the time set to b2-04.
Sutput Acceleration Time 1 oy i ¢ Deceleration Time 1
requency | (1-01) €1-02) (€1-02) Min. Output Frequency
\ Ve / (Frequency at DC Injection
Braking Start)
— b2t (Factory Setting: 05Hz)
Time
Forward (Reverse) ON -
Run Command DC Injection Braking Time
to Stop (b2-04)

(Factory Setting: 0.5 s)
Example when Accel/Decel Time 1 is Selected

Note: When using vector control with PG, the stopping method varies
according to Operation selection for setting of min. output
frequency (E1-09) or less (b1-05).

(2) Coasting to stop
By setting b1-03 to 1, the inverter output voltage is
shut off at the same time as run command OFF. The
motor coasts to a stop in the deceleration ratio suitable
for the inertia and machine loss including the load.
Restart is accepted immediately after the run
command is turned OFF, but restart command during
rotation of the motor may cause alarms for OV or OC.

Output Frequency |Acceleration Time 1 Deceleration Time 1
(C1-01) (C1-02)
/ Motor Coasting

Time

Forward (Reverse) Run ON
Command

Example when Accel/Decel Time 1 is Selected

Cont’'d

Forward (Reverse)
Run Command ~ ON iN

(3) Entire area DC injection braking to stop

By setting b1-03 to 2, the inverter stops by applying
DC injection braking when 1.2-03 (minimum baseblock
time) elapses after turning OFF the run command.

ON
Forward (Reverse) Run
Command OFF
Output Frequency

Min. Baseblock

Time (L2-03)

I T 1
Inverter Output DC Injection
Shut OFF Braking Time

The DC injection braking time is as follows, according
to the output frequency when stop command is input.

A
— b2-04% 10

DC Injection
Braking Time

DC Iﬁjection Braking
Time at Stop (b2-04)

-~

10 % Speed 100 % Speed

Output Frequency when Run Command in Turned OFF

(4) Coasting to stop with timer

By setting b1-03 to 3, the inverter output voltage is shut
off at the same time as run command OFF and the
motor coasts to a stop. At this time, the run command is
disregarded until operation waiting time T elapses.

Output Frequency
.. Deceleration Time 1
~. (C1-02) )
fa~__Acceleration
Time 1
’/‘/ Coasting (€1-01)
{ Time

v

The Run command is disregarded during deceleration time.

Example when Accel/Decel Time 1 is Selected

Operation waiting time T is as follows according to the
output frequency and deceleration time at run

command OFF.

Operation Waiting Time T

Deceleration
Time

Min. Baseblock
Time (L2-03)

Output Frequency at
Stop Command Input

Min. Output Frequency ~ 100% (Max. Output Frequency)
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with External Devices

Use Input Signals

Multi-function input H1-01 to 10

Functions of the multi-function input terminals S3 to S12 can
be changed as necessary by setting constants H1-01 to H1-10.
The same values cannot be set in each constant.

» Function of terminal S3 : Set in H1-01.

» Function of terminal S4 : Set in H1-02.

» Function of terminal S5 : Set in H1-03.

» Function of terminal S6 : Set in H1-04.

» Function of terminal S7 : Set in H1-05.

» Function of terminal S8 : Set in H1-06.

» Function of terminal S9 : Set in H1-07.

» Function of terminal S10 : Set in H1-08.

» Function of terminal S11 : Set in H1-09.

» Function of terminal S12 : Set in H1-10.
Select the function of the input signal by control circuit
terminals S3 to S12.

Control Mode
2l g | |8

Setting Function 5| © S o) Sy

2| _c|88|5=|88

SESE622582
0 3-wire control, forward/reverse selection O]lO0O]O0O |00
1 Local/remote selection (O NCHECHNCNNC)
2 Option/inverter selection [ORNCRECHNCHNC)
3 Multi-step reference 1 Ol0]O0 |00
4 Multi-step reference 2 O|l0]0 |00
5 Multi-step reference 3 O]l|O0O]|O]0O]|0O
6 Jog frequency reference Ol0]O0 O] 0O
7 Accel/decel time selection 1 O|O0O]|O]O |0
8 External baseblock NO OO0 ]O0 |0
9 External baseblock NC OO0 ]O |0
A Accel/decel stop hold OlO0]O0 O] 0O
B Overheat 2 alarm signal O|O0O]|O]O |0
© Multi-function analog input selection Ol0]0 |00
D No speed V/f control with PG X |1O | X | X | X
E ASR integral reset X|]O|X|]O]|O
F Terminal not used — = ===
10 UP command OO0 ]0O |0
11 DOWN command OO0 ]O0 |0
12 Forward jog OO0 |00
13 Reverse jog OlO0]O0 |00
14 Fault reset OO0 ]0O |0
15 Emergency stop (NO contact) O]l0]0 |00
16 Motor changeover OJ]0]O0]O 0O
17 Emergency stop (NC contact) Ol0]O0 |00
18 Timer function input Ol0]O0 |00
19 PID disable OO0 ]O0 |0
1A Accel/decel time selection 2 O]lO0O]O0]0O |0
1B Program enable Ol0]O0 |00
1C —+ speed frequency O|O0O]O0O]O0O |0
1D — speed frequency Ol0]O0 |00
1E Analog frequency reference sample/hold O|l|O0O]|O]O |0
20~2F | External fault (can be set freely) OJl0]O0|]O 0O
30 PID integral reset Ol0]O0 0] 0O
31 PID integral hold Ol0]O0 |00
32 Multi-step speed reference 4 Ol0]0 |00
34 PID SFS ON/OFF CO|l0]0 |00
35 PID input characteristics changeover Ol0]O0 |00
60 DC injection activate [ORNCRECANCHNC)
61 External search d 1 : maximum output frequency | O | X | O | O | O
62 External search command 2 : frequency reference O X]O]O]|0O
63 Field weakening command OO | X | X | X
64 External search command 3 OO0 ]O0 |0
65 KEB (deceleration at momentary power loss) command (NCcontact) | O | O | O | O | O
66 KEB (deceleration at momentary power loss) command (NO contact) | O | O | O | O | O
67 Communication test mode Ol|O0O]O0]O |0
68 HSB (high-slip braking) OO | X | X |X
71 Speed/torque control change (ON: torque control) | X | X | X | O | O
72 Zero-servo command (ON: zero-servo) X X X | O | X
77 ASR proportional gain switch (ON: C5-03) X | X | X]0O]|O
78 Polarity reversing command for external torque reference | X | X | X | O | O
79 Brake ON signal (Brake signal) X X X X O

(1) For 3-wire sequence (Operation by automatic return contact)
(Example of H1-03 = 0 setting)

Stop Switch Run Switch
Wi NO Contact
(NC Contact) ( on acs)1

Run Command (Operates at “Closed”)
Stop Command (Stops at “Open”.)

Forward/Reverse Selection
(Forward at “Open”, Reverse at “Closed”)

Note: To set the 3-wire sequence, follow these procedures.
- Set the parameter for the multi-function input terminal and wire
the control circuit.
- Set terminal S5 (H1-03) to 0.

(2) Local (digital operator)/Remote (control circuit
terminal) selection (setting: 01)
Select digital operator or control circuit terminal to operate.
Local/remote can be switched only while the motor is held.
Open : Operates according to the setting of
REMOTE operation mode (b1-01, b1-02).
Closed : Operates in LOCAL mode by the frequency
reference, run command from the digital operator.
(Example) It can be switched between the digital operator
and control circuit terminal by setting
b1-01=1o0rbl-02=1
. Can accept frequency reference (terminal
Al), run command (terminals S1, S2) from
control circuit terminal.
Closed : Can accept frequency reference, run
command from digital operator.

(3) UP/DOWN command (setting: 10, 11)
Accel/decel to the desired speed can be accomplished
while the forward (reverse) run command is enabled,
without changing the frequency reference, by inputting
the UP/DOWN by remote signal.

Open

Closed
Open
Accel

Closed
Closed
HOLD

UP Command
DOWN Command
Operation

Open Open
Closed

Decel

Open
HOLD

Forward Run—! —
UP Command —— —
DOWN Command ———

Upper Speed
Limit

Lower Speed Limit . -
QOutput Frequency — ; ; —
DIH; Ui H D H (Ui H D (DIiH{ U ULH{ D iDl: H
Frequency Agee 1 S A

Signal

Time Chart UP/DOWN Command is Used
(Symbols]
U : UP (acceleration) status
D : DOWN (deceleration) status
H : HOLD (constant speed) status
Ul : UP status, but clamped at upper speed limit
D1 : DOWN status, but clamped at lower speed limit
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Cont’'d

Notes: 1. When using the UP/DOWN command, always set b1-01 at
(frequency reference).
Setting value = 1 : enables the UP/DOWN command.
Setting value = other than 1: disables the UP/DOWN command.

2. The upper speed limit is: Max. output frequency (E1-04) X
frequency reference upper limit (d2-01).

3. The lower speed limit is: Max. output frequency X frequency
reference lower limit (d2-02) and the largest of main frequency
references inputs via the control circuit terminal Al.

4. When frequency reference command storage function is
provided (d4-01 = 1), the output frequency is stored even
after the power is turned OFF with the accel/decel hold
(HOLD) command input.

5. When JOG command is input during operation by
UP/DOWN command, JOG command is prioritized.

6. Setting error (OPE03) occurs if the UP/DOWN command is
not set at the same time.

7. Setting error (OPE03) occurs if multi-function input
accel/decel hold (HOLD) command is set at the same time.

(4) Timer function (setting: 18)
The external inverter timer can be combined with the
timer input (setting = 18) and the multi-function output
terminal timer output (setting = 12), to set the internal
inverter timer.
Set the ON side delay time in 0.1-second unit.
Set the OFF side delay time in 0.1-second unit.

Closed Closedw (
Timer Input m ] ‘ u ; !
;b-4—0-1; Cl‘osgd ‘b‘4-0»2‘

Timer Output ‘ L
- -—
b4-01 b4-02

[©) @ ® @

(Operation)

(D When the timer input “closed” time is shorter than
b4-01, the timer output stays “open”.

(2 When the timer input becomes “closed”, the timer
output closes after the time set in b4-01.

(3 When the timer input “open” time is shorter than b4-02,
the timer output stays “closed”.

@ When the timer input becomes “open”, the timer output
closes after the time set in b4-02.

Use Output Signals

Multi-function terminal selection H2-01 to 05

Constants H2-01 to -05 can be used to change the functions of the multi-
function output terminals M1-M2, P1-PC to P4-C4 as necessary.

» Terminal M1-M2 function: Set in H2-01.

» Terminal P1-PC function: Set in H2-02.

* Terminal P2-PC function: Set in H2-03.

» Terminal P3-C3 function: Set in H2-04.

» Terminal P4-C4 function: Set in H2-05.

Control Mode

o =3 o
Setting Function Z| o|8<| _o|8a
3| =l=8|8%|=8
53|55 85|85 |88
0 During run O] 01000
1 Zero speed O] OO0 |O
2 Frequency (speed) agree 1 O] OO0 |00
3 Optional frequency (speed) agree 1 OO0 |0 |O
4 Frequency (FOUT) detection 1 OO OO |0
5 Frequency (FOUT) detection 2 O] OO0 |00
6 Inverter ready (READY) O] OO0 |0
7 Main circuit undervoltage (UV) detection OO |O OO
8 Baseblock (NO contact) O|O0|O0]|O O
9 Frequency reference selection status O|O0|O0]|O 0O
A Run command status OO0 |00
B Overtorque/undertorque detection 1 (NO contact) O] OO0 |0
C Frequency reference loss O] OO0 ]0O |0
D Mounted-type braking resistor fault OO0 0|0
E Fault OO0 0|0
F Not used — ===
10 Minor fault (ON: when warning displayed) OO0 |00
11 Reset command active OO0 0|0
12 Timer function output O] OO0 0|0
13 Frequency (speed) agree 2 O] OO0 |O
14 Optional frequency (speed) agree 2 O] OO0 |00
15 Frequency (FOUT) detection 3 O|lO0O|O]|O |0
16 Frequency (FOUT) detection 4 O|lO|O|O|O
17 Overtorque/undertorque detection 1 (NC contact) O] 0|00 |0
18 Overtorque/undertorque detection 2 (NO contact) O] OO0 |0
19 Overtorque/undertorque detection 2 (NC contact) O|lO|O O[O
1A Reverse direction OO0 |0 |0
1B Baseblock 2 (NC contact) OO0 0|0
1C Motor selection (second motor selected) O] OO0 |0 |0
1D During regeneration X | X | X]|O|O
1E Fault restart enabled OO0 |00
1F Motor overload OL1 (including OH3) alarm prediction O] OO0 |10 |0
20 Inverter overheat prediction, OH alarm prediction OO0 |0 |0
Maintenance Time
2F*1 ON: The operation time of either the electrolytic capacitorsorthe | O | O | O | O | O
cooling fan has reached the specified mai e time.
30 Torque limit (current limit) X | X|]|O]O|O
31 During speed limit (ON: during speed limit) X | X | X|O|X
32 Speed control circuit operating for torque control x|Ix|xlolo
(except when stopped).
33 Zero-servo end (ON: zero-servo function completed) | X | X | X | O | X
37 During run 2 O] OO0 |00
3Dx*2 Inverter's Cooling Fan Fault detected OO O]O O

k1 The constants are available only for versions PRG: 1039 or later.
*k2 The constants are available only for versions PRG: 1038 or later.

Detection Width |
+14-02

Frequency Reference

Output Frequency

Frequency Agree Signal ON

Frequency Agree Signal Setting Example (Setting = 2)

Optional Frequency
Detection Level (L4-01)

Detection Width |
+14-02

Output Frequency

Optional Frequency
Agree Signal ON

Optional Frequency Agree Signal Setting Example (Setting = 3)
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5. Adjust Motor Torque

Compensate for Torque at Start/Low-

speed Operation

Torque compensation gain C4-01

Torque compensation is a function to detect the increase of
the motor load and increase output torque.

If control method selection (A1-02) is set to 0 (V/f control
without PG) or 1 (V/f control with PG), this function
compensates for insufficient torque at start or low-speed
operation using the entire area full-automatic torque boost
function according to output voltage.

‘When control method selection (A1-02) is set to 2 (open-
loop vector control), motor torque is automatically
controlled according to the load by calculating motor
primary current to compensate for undertorque.

Automatic torque offset gain normally does not need
adjustment. The factory setting is C4-01 = 1.0

Make necessary adjustments when the wiring distance
between the inverter and motor is long, or when the motor
vibrates excessively.
The motor torque can be increased by increasing the
torque offset gain, but may also cause the following
failures.
« Excessive motor current may cause failure of the inverter.
+ The motor may heat or vibrate excessively.
Increase the torque offset gain little by little, while
observing the motor current.

Limit Motor Torque

L7-01
L7-02
L7-03
L7-04

Forward torque limit
Reverse torque limit
Forward regenerative torque limit
Reverse regenerative torque limit

The motor torque limit function is enabled at vector control
with PG and open-loop vector control.

Since torque that is output from the motor is calculated
internally in the vector control with PG and the open-loop
vector control mode, torque limit can be applied with any
value. This function is effective when torque exceeding a
certain amount is not to be applied to the load or when the
regenerative value is not to be generated at a certain
amount or more.

Set the torque limit value in the % for the motor rated
torque.

It can be set individually in each quadrant.

Torque Reference
Positive

Forward Torgue Limit
L7-01

Reverse Regenerative Torque Limit
L7-04

Motor Rotation
Forward

Reverse

Forward Regenerative Torque Limit
L7-03

Reverse Torgue Limit
L7-02

Negative

Notes: * Since torque control has a priority when the torque limit function
operates, the motor revolution control or compensation will be
disabled. Therefore, accel/decel time may increase or the motor
revolutions may reduce.

» When torque limit is used for lifting load applications, set such a
torque limit value that the load may not drop or slip.

« To increase the torque limit value, the inverter capacity may have
to be increased.
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Prevents Motor from Stalling

Stall prevention selection during accel
Stall prevention level during accel
Stall prevention limit during accel
Stall prevention selection during decel
Stall prevention selection during run
Stall prevention level during run

(1) Stall prevention during acceleration

A function to prevent the motor from stalling when an
excessive load is applied to the motor during
acceleration or at rapid acceleration.

By setting 1.3-01 to 1, the motor stops acceleration and
holds the frequency if inverter output current exceeds
150 % (1.3-02 set value) of inverter rated current.
When output current is 135 % (L.3-02 set value —15 %)
or less, acceleration starts again. Inverter rated output
current is regarded as 100 %.

Output Current
A

Motor Current
(L3-02) 150% of Inverter
Rated Current ’

Time

(L3-02)-15%
Output Frequenéy
TR

> Time

* Output frequency is controlled so that stall status may
not be caused in the meantime.

( Factory setting of 1.3-02 is 150 %. By setting L3-01 to 0, the stall )
prevention during acceleration will be disabled.

Stall prevention level during acceleration is automatically
reduced by the following equation in the constant output area
(output frequency = max. voltage frequency E1-06).

‘ Stall prevention level during acceleration in constant output area ‘

Max. voltage frequency (E1-06)
Output frequency

_ Stall prevention level
during accel (1.3-02)

However, in order to avoid this stall prevention level in
the constant output area from being reduced more
than necessary, use L3-03 to set the limit.

* Factory setting: 1.3-03 = 50 %

(2) Stall prevention during run

A function to prevent the motor from stalling reducing inverter
output frequency automatically when a transient overload
occurs while the motor is running at a constant speed.

By setting L3-05 to 1 or 2, the stall prevention during running
is enabled only in the V/f control mode. Deceleration starts
when inverter output current exceeds 160 % (L3-06 set value)
of inverter rated current during constant speed operation.
While output current exceeds 160 % (L3-06 set value), the
motor continues decelerating in the set deceleration time.
When inverter output current is 158 % (L3-06 set value —2 %)
or less, the motor accelerates up to the set frequency in the set
acceleration time.

Motor Current

160% of
(L3-06) Inverter Rated |-« oveeee AR NG T
Current : :
> Time
Output Frequency
» Time

* 1 Frequency is reduced to prevent stalling in the meantime.
* 2 Unless output current is less than the set level, output
frequency is held at the minimum value.

( Factory setting is 120 %. By setting L3-05 to 0, the stall prevenﬁon)
during running will be disabled.

(3) Stall prevention during deceleration

A function to extend the deceleration time automatically
according to the size of main circuit DC voltage so that
overvoltage may not occur during deceleration. When a
braking resistor (optional) is used, be sure to set L3-04
to O or 3.

The following shows an example of the stall prevention
during deceleration when 1 is set to 1L.3-04.
Control Deceleration Time to Prevent

Overvoltage When Stall Prevention during
Deceleration Operates

Output Frequency

Time

Set Detection
Time

L3-04 Setting

Stall Prevention during Deceleration

0 Disabled
Enabled (Stops deceleration when main circuit
1 DC voltage is closed to the overvoltage level.

Starts deceleration again after recovery of voltage.)

Optimum adjustment (Decelerates in the shortest
2 time according to main circuit DC voltage.
Setting of deceleration time is disregarded.)

3 Enabled (when braking resistor is mounted)
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6. Reduce Motor Speed Fluctuation

Control Motor Slip

C3-01
C5-01
C5-03
C5-02, C5-04

Slip compensation gain
Speed control (ASR) proportional (P) gain 1
ASR proportional (P) gain 2
ASR integral (I) time 1, 2

As the load becomes larger, the motor slip amount
becomes larger, resulting in reduction of the motor speed.
The slip offset function controls the motor speed at a
constant rate even when the load changes.

The inverter adds frequency equivalent to the slip of the
motor to the output frequency according to the load.
Control with PG is accomplished by directly detecting the
motor speed by the PG (detector), thus allowing higher
precision in the operation.

Torque

; Load Torque

Speed

+ Control without PG

Cont’d

Constant No. Name Setting Range |Initial Value
C3-01 Slip compensation gain 0to 2.5 1.0 *1
E2-01 | Motor rated current 0.00 to 1500.0 A *2
E2-02 | Motor rated slip 0.00 to 20.00 Hz *2
E2-03 | Motor no-load current 0.00 to 1500.0 A *2

+ Control with PG

Constant No. Name Setting Range |Initial Value
C5-01 |ASR proportional gain 1| 1.00 to 300.00 *3 | 20.00 **
C5-02 |ASRintegral time 1 0.000 to 10.000s | 0.500 **
C5-03 | ASR proportional gain 2| 1.00 to 300.00 *3 | 20.00 **
C5-04 |ASRintegral time 2 0.000 to 10.000s | 0.500 **
E2-04 | Number of motor poles 210 48 4
F1-01 |PG constant (P/R) 0 to 60000 600

* 1 When using V/f control without PG, the initial value is 0.0

(without slip compensation).
*2 Initial value differs according to the inverter kVA setting or motor selection.
*3 When using V/f control with PG, the setting range is 0.00 to 300.00.
*4 Initial values of V/f control with PG are C5-01=0.20, C5-02=0.20 s, C5-03=0.02,
C5-04=0.05 s.

Set the speed control proportional gain (C5-01) and integral
time (C5-02) at the maximum output frequency.

Set the speed control proportional gain (C5-03) and integral
time (C5-04) at the minimum output frequency.

Normally, C5-03 and C5-04 do not have to be set.

Proportional Gain

C501
C5-03
0% 100 % Output Frequency
Integral Time
C5-02
C5-04
0% 100 % Output Frequency

Relation between Output Frequency and Proportional Gain or Integral Time
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Motor Protection

Motor Overload Detection

Motor rated current
Motor protection selection
Motor protection time constant

The inverter protects against motor overload with a built-in
electronic thermal overload relay.

E2-01
L1-01
L1-02

Cont’'d

(2

* Initial value differs according to the inverter kVA setting or motor selection.

(1) Set E2-01 to the rated current value on the motor
nameplate. This set value becomes electronic thermal

overload relay reference value.

~

According to the applicable motor, set L1-01 for the

overload protective function.

Motor has different cooling capacity depending on the
speed control range. Therefore, it is necessary to
select the protective characteristics of the electronic
thermal overload relay according to the allowable load

characteristics of the applicable motor.

The table below shows motor types and their allowable

load characteristics.

(3) Set L1-02 to the motor protective operation time.

(Normally, this setting is not needed.)

Set the electronic thermal overload relay protective

Operating Time (min.)

operation time when 150 % overload is applied after
continuous operation at rated current (hot-start).
* Factory setting: L1-02 = 1.0 min (150 % yield stress)

The following diagram shows an example of protective
operation time characteristics of the electronic thermal
overload relay [L1-02 = 1.0 minute, operation at 60 Hz, general-
purpose motor characteristics (when L1-01 is set to 1)].

Make the correct settings as follows. \\
Constant No.| Name Setting Range Initial Value 10 \
E2-01 Motor rated | Setting range is from 10 to 200 % % !
current of the inverter rated output current. 3
Mot 0to3 ~— Cold Start
otor . 0=Disabled (No motor protection) 1
L1-01 [protection || 1=Protects general-purpose motors. 1
selection 2=Protects inverter exclusive-use motors.
3=Protects vector control motors. 0.4
~— Hot Start
Motor protection . .
L1-02 |. 0.1 to 5.0 min 1.0 min
time constant 0.1 Motor Current (%)
0 100 150 200 E2-011is 100 %.

Motor Protective Operation Time

+ The electronic thermal overload function monitors motor
temperature, based on the inverter output current,
frequency and time, to protect the motor from overheating.
When electronic thermal overload relay is enabled, an
“OL1” error occurs, shutting OFF the inverter output and
preventing excessive overheating in the motor. When
operating with one inverter connected to one motor, an
external thermal relay is not needed.

« When operating several motors with one inverter, install
a thermal relay on each motor. In this case, set constant
L1-01to 0.

+ Thermal overload calculated value is reset when the power
supply is turned OFF so that protection may not be enabled
in applications where the power supply is frequently turned
ON and OFF even if L1-01 is set to either 1, 2 or 3.

Motor Type and Allowable Load Characteristics

L1-01 Setting

1

2

3

General-purpose Motor

Constant Torque Inverter

Vector Exclusive-use Motor

Vector with PG Exclusive-use Motor

Motor type X
(Standard Motor) Exclusive-use Motor(1:10) (1:100) (1:1000)
160/ 160 150
1501 Rated Rotation Speed = 100 % Speed Rated Rotation Speed = 100 % Speed r Rated Rotation Speed = 100 % Speed Rated Rotation Speed
lleoss 60 s Short Term |60 s Short Tem 160 s Short Term| ) = 1007% Speed
s Short Term |
|
100) 100) 100 100
90fe==-y 90
° 2 e | e
Allowable Load (%) | (%) (%) Max Speedof (%)
ch a gg‘ i Continuous ] % Mk, Sesilof 0 Frame No. 200L) ol
aracteristics i Raling ‘ ; Continuous | Fanehio 260 || contnuous E2 Continuous
i i Rating Max. Speed of ating ating
Max. Speed of  Fame Nos. | B peedol
| 001 o 180 160Mto 180 |  160M) to 180L)
1 Max. Speed of Max. Speed of
‘ ] of . Frame No. 132M) | # Hame Ko, 132
132MH) | orless || I o less 0
1 100 120 167 200 0.1

100120 167 00 Orless

(60 Ha)
Rotation Speed (%)

01 3l

110 100 120 167 200
(60 Hz}

Rotation Speed (%)

60 Ha
Rotation Speed (%)

100 120
(60 Hz)
Rotation Speed (%)

Cooling

Motor to operate with commercial power
supply. Has motor configuration where
cooling effect can be obtained when
operating at 50/60 Hz.

Has motor configuration where cooling
effect can be obtained even if operating in
low-speed area (approx. 6 Hz).

Has motor configuration where cooling
effect can be obtained even if operating at
super low-speed area (approx. 0.6 Hz).

Has motor configuration where cooling
effect can be obtained even if operating at
super low-speed area (approx. 0.6 Hz).

Electronic Thermal

Overload Relay Operation

(at 100% Motor Load)

Detects motor overload protection (OL1) at
continuous operation at less than 50/60 Hz.
Inverter outputs a fault contact and the
motor coasts to a stop.

Performs continuous operation at 6 to 50/60 Hz.

Performs continuous operation at 0.6 to 60 Hz.

Performs continuous operation at 0.06 to 60 Hz.
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8. PID Control

PID Control

PID control selection b5-01
Reference selection b1-01
Terminal A2 signal level selection H3-08

PID constant b5-02 to 10

PID control makes the set reference selection coincide
with the feedback value (detected value). By combining
proportional control (P), integral control (I) and differential
control (D), PID control is enabled even for applications
(machine systems) having idle time.

Each control feature of PID control is as follows:

P control . Outputs the operation amount in proportion
with the deviation. However, the deviation
cannot be made zero only by P control.

I control : Outputs the operation amount obtained by
integrating the deviation. Effective to make the
feedback value coincide with the reference selection.
However, cannot follow up with rapid variation.

D control: Outputs the operation amount obtained by
differentiating the deviation.

Cont’d

How to Set PID

Reference Selection Setting Conditions

Inout from Multi- Set b1-01 to 1 and H3-09 or H3-05 to C (PID
fugc tion Analo reference selection). At this time, set H6-01 to
: 9 * | 1 (PID feedback value) and input the detected
Terminal A2 and A3 .. .
value to pulse train input terminal RP.

Input from MEMOBUS
Communication
Register 0006H

Set b1-01 to 2 and bit of MEMOBUS register
000FH to 1, and register 0006H can be input as the
PID reference selection through communications.

Set b1-04 to 4 and H6-01 to 2 (PID reference
selection)

Input from Pulse Train
Input Terminal RP

* Terminal A2 current signal (4 to 20mA) or voltage signal (0 to 10V) can be used.
Terminal A2 current signal: H3-08 = 2
Terminal A2 voltage signal: H3-08 = 0
( When the voltage signal is used, turn OFF dip switch S1-2 on the)
control board.

(2) Detected value setting
The setting of the detected value can be selected from
the following table.

How to Input Setting Conditions

Input from Multi-function
) *| Set H3-09 or H3-05 to B (PID feedback value).
Analog Terminal A2 and A3 ¢ or o B (ID feedback value)

Input from Pulse Train

Input Terminal RP. Set H6-01 to 1 (PID feedback value).

b5-01 Setting PID Control Function

0 No PID control

1 With PID control (D-control of deviation)

2 With PID control (D-control of feedback value)

3 With PID control (D-control o.f fr.equency
reference + PID output or deviation)

4 With PID control (D-control of frequency

reference + PID output or feedback value)

(1) Reference selection setting
The frequency reference selected by b1-01 or the frequency
reference selected by multi-step speed reference 1, 2 or 3 will
be the reference selection for PID control. However, the
reference selection can be set as shown in the following table.

* Same as the description for the above table.

« The integral value is reset to 0 in the following cases:
- When stop command is input or during stop
+ When multi-function input PID control cancel (set
value: 19) is selected, and terminal PID is set as “PID
control cancel” when “closed”

+ The upper limit of I can be set by b5-04.

When upgrading the control capacity by integration,
increase the value of b5-04.

If the control system vibrates and cannot be corrected by
adjusting the integral time or primary delay time
constant, decrease the b5-04 value.

+ The PID control can be canceled by the multi-function input
signal. The PID control is canceled by setting 19 in one of
H1-01 to 10, and closing the contact; the reference selection
signal is directly used as the frequency reference signal.

oo AT
Selection (Deviation) —

4 |

OO/ PID
i o OFF Frequency
o2 /O Reference

Time Constant

Detected
Value

J b5-01 ON
Limiter E%)i{ Limiter }— Primary Lag i107 Output Gain
+

b5-06

b5-08 b5-10

b5-07

PID Control Block Diagram
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9. Control by MEMOBUS Communication

Reference selection
Operation method selection
Station address
Transmission speed selection
Transmission parity selection

Stopping method after transmission error
Transmission error detection selection
Send wait time

RTS control ON/OFF

MEMOBUS communication error code

The Varispeed G7 can perform serial communication
through the programmable controller (hereafter referred
to as PLC) and the MEMOBUS communication.
MEMOBUS is composed of one master (PLC) and 1to 31
slaves (Varispeed G7). In the signal transmission (serial
communication) between the master and the slave (s), the
master always starts signal transmission and the slaves
respond to it.

The master performs signal transmission simultaneously
with one slave. Therefore, set address number for each
slave in advance, and the master can specify the number
for signal transmission. The slave that receives the
command from the master executes the specified function,
and returns a response to the master.

(Communication specifications)
« Interface . RS-485/422
« Synchronization : Non-synchronous (start stop synchronization)
» Communication parameter -
+ Can be selected from baud rate 2400, 4800, 9600 or
19200 bps (constant H5-02).
» Datalength 8-bit fixed

* Parity with/without parity, odd/even parity
selectable (constant H5-03)
« Stop bit 1 bit fixed

+ Protocol : MEMOBUS or equivalent (RTU mode only)
» Max. connection : 31 units (when RS-485 is used)

(Data that can be transmitted/received on-line)

Data that can be transmitted/received on-line are the run
command, frequency reference, fault, inverter status,
constant setting/reference.

(1) Operation mode selection (b1-01, b1-02)
Select the run command and frequency reference input
method in constants b1-01 and b1-02, respectively. To

Cont’'d

provide a run command and frequency reference by
communication, set these constants to setting 2. Also
without regard to this selection, monitoring of running
status, constant setting/reference, fault reset and multi-
function input command from the PLC are enabled. The
multi-function input command becomes OR with the
command input from control circuit terminals S3 to S12.

(2) MEMOBUS frequency reference unit (01-03)
The frequency reference units from the PLC and in the
frequency reference and output frequency monitors (by
communication) are selected.

(3) MEMOBUS slave address (H5-01)
The slave address number is set. It is necessary to set
the address number so that it will not overlap with the
address number of another slave connected on the
same transmission line.

Note: To change the values set in constant H5-01 to H5-07 and enable
new settings, it is necessary to turn OFF the power supply, and
then turn it ON again.

(4) MEMOBUS communication error code (U1-39)
If an error occurs in the MEMOBUS communication,
the error contents can be displayed on the digital
operator.

Memobus Error Code

U1-39=01111011
A

Li 1: CRC Error
| 1:Improper Data Length

Not Used

1: Parity Error

1: Overrun Error
1: Framing Error
1: Time Over
Not Used
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10. Energy-saving Control

Use Energy-saving Mode

Energy-saving mode selection b8-01
Energy-saving coefficient b8-04

Set b8-01 (energy-saving mode selection) to 1, and energy-
saving control is enabled.

b8-01 Setting

Energy-saving Mode

0

Energy-saving disabled

1

Energy-saving enabled

For the constants used in the energy-saving mode, the
optimum values have been set at factory. They do not have
to be adjusted under normal operation.

If the motor has very different characteristics from those of
YASKAWA standard motors, refer to the following
description of the constants and change them. The
following describes the case where constant A1-02 is set to
0 (V/f control without PG) or 1 (V/f control with PG).

Energy-saving coefficient (b8-04)
In the energy-saving mode, the voltage at which the motor
efficiency will be the maximum is calculated using this
energy-saving coefficient, which is regarded as output
voltage reference. This value has been set to the
YASKAWA standard motors as the factory setting.
Increasing the energy-saving coefficient makes output
voltage larger.
When using any motor other than YASKAWA standard
motors, change the value by approx. 5 % from the
factory setting so that you can find the optimum value
in which output power will be the minimum.

11. Use Constant Copy Function

Copy or Compare Constants

Copy function selection 03-01
Read permitted selection 03-02

The Varispeed G7 standard digital operator (JVOP-160) can
store the inverter constants.

The constant capacity to be stored is for one unit.

Since EEPROM (non-volatile memory) is used as the data
memory elements, any backup power supply is not needed.

Copy function selection (03-01)
Constants can be written (copied) only between the
Varispeed G7 units with the same product code, software
number, capacity and control mode (V/f control without
PG, V/f control with PG, open-loop vector control or vector
control with PG). If the conditions are not met, the digital
operator displays an error such as CPE (ID unmatched),
VvAE (inverter capacity unmatched) or CrE (control mode
unmatched).
The digital operator uses the incorporated EEPROM to
perform the following three functions:
« Stores inverter constant set values in the digital operator
(READ).
« Writes in the constant set values stored in the digital
operator to the inverter (COPY).
+ Compares the inverter constants with the constants
stored in the digital operator (VERIFY).

(Factory setting: 03-01)

03-01 Setting Contents
0 Normal operation
1 READ (from inverter to operator)
2 COPY (from operator to inverter)
3 VERIFY (comparison)

(1) READ

Set 03-01 to 1 so that the inverter constant set values
will be stored in the digital operator.

COPY

Set 03-01 to 2 so that the constant set values stored in
the digital operator will be written in to the inverter.
VERIFY

Set 03-01 to 3 so that the inverter constants will be
compared with the constant set values in the digital
operator.

2

(3)

Read permitted selection (03-02)

Prohibition of constant read-out form the inverter can be
set. By using this function, you can prevent the constant

stored in the EEPROM of the digital operator from being
changed by mistake.

(Factory setting: 03-02 = 0)

03-02 Setting Contents
0 READ prohibited
1 READ permitted

By setting 03-02 to 0, reading operation is disabled so that
the constant data stored in EEPROM of the digital operator
can be protected.
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Application Examples

Conveyor and Lifter (Insures Safe and Optimum Performance)

Painting Booth

Brake

>
>t

Varispeed G7

LT Um

S/L2 V/T2

| /L3 W/T3
a .

|
[ |
il il 00 nl Running BR
[ =) o
L Brake
] 1 FWD/STOP 1
Lo D:CE © REV/STOP
oo [ | Z o )
6o Go 6o 6o 5] Braking
LS4 LS3 LS1 for LS1 Shock 2 - i
for  for Dece\or for Stop Ab[sjgrber 8 2-Step Speed Re_swstor
Stop Decel %] Reference Unit
>
I 2 ' -
L ]
Geared Motor N
with Brake RUN/STOP
Example of Use in Shuttle Conveyor
BX
Power — .
40m/min LS3 LS4 Supply+° Mechanical
h (Ho\ding)(Ho\ding) i Brake
Forward 1\ Tm/min Type /\ Type Varispeed G7
Run ) | ' —_— =

‘ mccs -
o RS R/L1 igital U1
Power Digital
(H'B%lgxn%ﬁﬁg) — Supply S48 S/L2  Operator T2 ¢ Motor
Type /\ Type T/ T/L3 |:| WiT3
RUNF ’ 885 3 Braking Resistor
r Forward Run s oo S1 FWD/Stop| EFES)| B2 Unit
(Seauencen RUNF o S2 REV/Stop
—+0 N '
LS2 SA O o S5 Master/Aux Speed
Reverse Run [ S6 Multi-step Speed Input . N "
(Seauencen) | g4 RUNR SC tequency User’s Requirements | Function and Parameter Settings
SA i Detection
RUNF  LS1 . )
L oo 52 N M1 5= Operate using Operation method b1-02=1
s 2 control circuit terminals | selection
LS3 SA MB Fault
3 Set multi-step speed | Frequency  d1-03=0 to 400Hz
BX MC operation reference d1-04=0 to 400Hz
J 5 L J
L . ; Frequency H2-01=5
Braking signal . _
Conveyor Circuit detection L4-01=0 to 400Hz

Application Example

User’s Requirements

Applicable Varispeed G7 Function

Function and Parameter Settings

Increase precision of positioning
stop.

Control the braking motor using contact
output from terminals M1 and M2,

Operation method selection b1-02=1, H2-01=5,
Slip prevention 14-01=0 to 400Hz

Perform 2-step speed operation.

Use the multi-step speed function.

Frequency reference d1-01 to 04=0 to 400Hz

Input Conveyor

(with a constant-torque motor).

Increase torque limit value.

ggﬁf/té?or Smooth accel/decel Apply S-curve accel/decel. S-curve accel/decel  C2-01 to 04=0.0 to 2.5 sec.
Variable accel/decel time Use the accel/decel time setting function. Ac?el/ .decel time H1-01 to -10=7
switching
Select stop procedure according to Select stop procedures. External fault H1-01 to -10=20 to 2F
degree of emergency.
Raw Material Increase starting torque

Torque limit L7-01 to -04=0 to 300%*2

Steel Pipe Drive more than one motor with The function is provided. Control method selection  A1-02=0
Conveyor a single inverter. (Select V/f mode)
. Over torque detection L6-01, 04=0-4

Simple slip compensation function. E;Iefkﬂtlléigoﬁ)er f;gi{?gfgjﬁrt?gf Over torque detection level 16-02, 05=0 to 300%

Lifter g q * | Over torque detection time  1.6-03, 06=0 to 10.0 sec.
i : —
Use non-excitation operating type | Use the free V/f setting function to turn g,(}r%trs(glgl&tih:g selection %11%%;%
braking motor. the motor without excess excitation. Free V/f setting E 1:0 4 to 10=Setting

* Inverter capacity cannot be exceeded. Choose larger inverter capacity for the maximum torque required.
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Lathe (Improves Accel/Decel Speed Performance)

\{arispeed _G7

Power R/L1 u/m
s/L2 V/T2 O—#t
Supply T3 w/T3 Spindle -Axis Motor
| Motor | L H|_______ —=\ b ____
[ :'_ Coupling %5 I ;
NC ! | Ball Screw Turret i
. Braki Resist | Spirque . e
Equipment g resEer E Egiglc?; { \/(\"aBaVHVS\’C"reVWWVVVl%}' :B} Z-Axis Motor
| l Fﬂ
‘ ) . I Speed Setter E Belt Cutter Coupling
Operating Signal Q@ I (Manual) 1 Tip Feeder !
Status Signal E i \
-Zero Speed P
(o o R
ZRunning i Ball Screw I Moter
Digital Input ! o
_E_o_mmand B E Coupling !
I
1 1
| |
e e e e e e e e -
Example of Use with CNC Lathe
Varispeed G7
MCCB —_—
Pover R fmd ¢ R/L1 U/
Supply —~ ! !
NC Equipment S/LOA S/L2 Vv/T2 Motor
T /=5 T3 W/T3
Braking Resistor
o o B1 Unit " N N
9 ST FWD/Stop User’s Requirements | Function and Parameter Settings
—0 o— S2 REV/Stop B2
—0 o S5 Option/ +V O.pgarate using DI-08 (option)
p1 Main Frame ' S digital command. | DI-16H2 (option)
Speed Al Spteted
Agreed etier Overtorque L601=0to 4
Overtorque  AC detection selection
Detection
- i Froauenc Overtorque 16-02=0 to 300%
12> T Running | Moter Cutter edge abrasion | detection level
NA — detection function Overtorque L603=0t010.0's
MC Fault detection time
:: I . .
o5 ] Digital Multi-function H2-03=B
Command digital output
o i . Multifunction ~ H202=2
. . Speed agreed signal
Interface Circuit to NC peedag gnal | contact output
Application Example User’s Requirements Applicable Varispeed G7 Function Function and Parameter Settings
Overtorque L6-01,04=0to 4
detection selection
Overtorque 1L6-02, 05=0 to 300%
Cutting loss detection function Apply the overtorque detection function. | detection level
Overtorque 1L6-03, 06=0to0 10.0 s
detection time

Multi-function digital output

H2-01 to 05=B

CNC Lathe

Connect DI-08 or -DI-16H2
Drive the motor with digital input. | Use the digital speed command cards. Frequency reference F3-01=0to 7
setting mode
Apply the zero-speed function. Multi-function contact output H2-01=1
Interface to NC Apply the speed agreed function. | Multi-function contact output H2-02=2
Apply the overtorque detection function. Multi-function contact output H2-03=B or 17

(Cutting loss)

Large constant-output range

Use the winding selection motor.

Option
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Fans and Blowers (Contributes to Energy-saving and Improved Performance)

Power

Supply e“@ W——

Example of the Use of Inverter with Air Scrubber

Exhaust

il

Blower

200 VAC

Commercial/lInverter Selector Circuit

Function and Parameter Settings

Operation method b1-01, 02=1

selection

Terminal A2 signal level selection H3-08=2
Terminal A2 function selection H3-09=2
Terminal Al and A2 switching

(A2 when terminal S5 is ON)

Energy-saving mode selection h8-01=1

b3-01=1

Stopping method selection  h1-03=1

Operation when frequency [A4-05=1
reference is missing
Reference loss signal H2-02=C

MC1
1L
1N}
Varispeed G7
MC3 | R/L1 U1 MC2
Sl Vme o—f T ? ¢
T/L3 W3
Frequency c [”)ust
Reference ollection
Controller - Device
4-20 mA
Manual F————»
0-10V
MQ Possible to change
. f— commercial/inverter
— without stopping motor.
Interlock Varispeed G7
MC3 T~ : MC2 Mot
b R { R/L1 Diial U - - otor
ower ) igital 1
Supply S 1 S/Lz Operator V2 v M
T f—ty T/L3 56600 |W/T3 {F
1 User’s Requirements
RUNX ooo -
o o S1RIDISp| B Operate using control
g | circuit terminals
0 © S5A1 and A2 Switching
sC Frequency reference
switching between
0-10V__ a1 0to 10V and 4 to 20mA
4-20 mA _1A2
ov AC Energy-saving control
i . P1
M1 "Running Signal during Speed search function
M2 i -
. Frequency Missing Coast to stop
- - Continue operation
even if failure occurs
in frequency reference

Note: In this case, be sure to select coast to stop for inverter

stopping method.

Application Example

User’s Requirements

Applicable Varispeed G7 Function

Function and Parameter Settings

Switch commercial power supply
and inverter drive without stopping
the motor.

Inverter start from coasting stop
status without stopping the motor.

Use the speed search operation with
speed calculation.

Speed search selection b3-01=1

Save energy since the load is not
heavy at low-speed operation.

High-efficiency operation with light load

Energy-saving mode selection
b8-01=1

Dust

Avoid overload tripping.

Apply the torque limit function.

Torque limit L7-01=0to 300 %

Collection
System Blower,

Continue operation even when momentary
power loss not longer than 2 seconds occur.

Select the momentary power loss
reset and restart mode.

Momentary power loss protection
12-01=0to 2

Fan for Boilers

Continue operation even if a failure occures in
higher-order frequency reference equipment.

Select the automatic continuous operation
mode when frequency reference is missing.

Operating signal selection 14-05=0 to 1
Frequency reference is missing H2-01 to 03=C

Fan for Cooling
Towers

Monitor output power.

Turn the monitor to the output power indication.

Monitor display U1-08

min lower limit for lubricating
the gear bearing.

Use the frequency reference lower limit.

Frequency reference lower limit
d2-02=0to 110 %

Avoid mechanical resonance. fi
™ il Use the preset frequency band Jump frequency 4301 1 03=0 to 400 Hz
¢ res‘{nance point “fl b.e passed, prohibition function (frequency jump -
a?d .Commuous .oper.atlon 18 control). Up to 3 frequencies prohibited. | Jump frequency width
eliminated at this point. d3-04=0 to 20.0 Hz
Wants t t hi 1 . .
ants to prevent machine stop Use the fault retry function. Fault retry count 1L5-01=0 to 10 times

page caused by inverter tripping.
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Pumps (Ease of Automatic Control Insures Performance Consistancy)

Block Diagram of Feed Water Pump Application

Machine
Operating Panel

— PID Control/Manual Control
—0

Feeding f
Water

Varispeed G7
R/L1 u/T1

T/L3 W/T3

Reference Value

Taréet Value/Frequency

L]

:

L O
(PO} ey

Reference
Value

(Detected Value)

Pressure
Detector

(Target Setting)

(Detected Value)

Varispeed G7

" Digital

Operator

Frequency
Reference
Value

=

410 20 mA

User’s Requirements

Function and Parameter Settings

Analog Frequency PID | sel
Monitor Meter control selection
PID control b5-01=1 or 2
1
5—oM! PID control PID adjustment  b5-02 to 10
Running characteristics
M2 adjustment PID control cancel H1-01to 10=19

| Feedback signal
4 to 20 mA

Terminal A2 signal level selection
H3-08=

Terminal A2 function selection
H3-09=B

Meter indication of
| motor current or
output frequency

Analog monitor selection
H4-01, 04=1to 38

Note: Be sure to set the PID feedback signal at terminal A2 or RP.

Application User’s Requirements Applicable Varispeed G7 Function Function and Parameter Settings
Use PID function inside the inverter.
neral Pum i . . j g
General Pump Easy automatic control (External PID control is not required.) PID adjustment b5-01 to 11
Save energy since the loac'l is not Available with standard function Control method selection  A1-02=2
heavy at low-speed operation. (open loop vector control)
. . . H3-08=2
Chemical- E:Sefi]i?koslil;il; (4 to 20mA) as the Terminal A2 signal selection H3.09=B
Feeding Keep the mixed water ratio constant. . A .
Pump Master/Aux. switching H1-01 to 10=1
Cancel PID control. PID control enable/disable 01t 10=19
Ammeter for monitoring load Use an analog monitor . . _
Output selection function H4-01, 04=2, 3
conditions. (2 CN provided as standard) tp
E;g’:j};zlz lilr:lp directly using Use external terminals A2 and AC. Run signal selection ~ b1-01, 02=1
Warm/Cold Function to maintain minimum speed. | Use the lower-limit of the reference frequency. | Frequency reference lower limit ~ d2-02=0to 110 %
W_ater . Run the system using the commercial power supply | Use a selector circuit together with the speed Speed search function selection  b3-01=1 or 3
g' rculation when an emergency occurs, then return to inverter. | search function to restart turning motor. pee ¢ on selectio 0
um 3 . .
P Function that can keep the system Use the continuous operation function to
working without resetting it even restart after momentary power loss withintwo | Momentary power loss protection ~ L2-01=0to 2
when a momentary power loss occurs. | seconds. Use a toggle switch for start and stop.
. Use signals (4 to 20mA) sent from the water- Terminal A2 signal selection H3-08=2
Keep a .constant water level inside a level adjusting unit as the feedback signal. H3-09=B
. tank using a water gauge.
Discharge Control the water level by PID control. | PID control b5-01 to 11 setting
Pump E]
KE.:BP the motor i abov? t?e Use the lower-limit of the frequency Frequency reference lower limit
minimum because if the min’! is too low, ‘ - o
water flows in the reverse direction. relerence. d2-02=0to 110 %
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Protective Functions

Fault Detection

When the inverter detects a fault, the fault contact output operates, and the inverter is shut OFF causing the motor to coast to
stop. (The stopping method can be selected for some faults, and the selected stopping method will be used with these faults.)
A fault code is displayed on the digital operator.
Use one of following methods to reset after restarting the inverter.

+ Set a multi-function input (H1-01 to H1-10) to 14 (Fault Reset) and turn ON the error reset signal.

* Press the key on the digital operator.

+ Turn the main circuit power supply OFF and then ON again.

Fault Display Meaning
Overcurrent (0C) Over%ﬁnem The inverter output current exceeded the overcurrent detection level. (200 % of rated current)
Ground Fault (GF) Gmuﬁf Fault The ground fault current at the inverter output exceeded approx. 50 % of the rated output current.
PUF
Fuse Blown (PUF) Main IBGT The fuse in the main circuit is blown.
Fuse Blown
Main Circuit b (?Xus The main circuit DC voltage exceeded the overvoltage detection level.
Overvoltage (ov) Fuse Open 200 V class: approx. 410 V, 400 V class: approx. 820 V
Ma!n C!rcu!t Undervoltage UV1 The main circuit DC voltage detection level setting (L2-05).
Main Circuit MC DC Bus
Operation Fault (UV1) Undervolt 200V class: approx. 190 V, 400 V class: approx. 380 V
uv2
Control Power Fault (UV2) Lures The control power supply voltage dropped.
Inrush Prevention 11{4"3 The MC did not respond for 10 s even though the MC-ON signal has been output.
Circuit Fault (UV3) Answerback (200 V class: 30 to 110 kW, 400 V class: 55 to 300 kW)
Main Circuit PF L .
Voltage Fault (PF) Ian\j)t Pha The main circuit DC voltage oscillates unusually. (Detected when L8-05 = 1)
SS
LF
Output Open-phase (LF) OutE)lt Pha An open-phase occurred at the inverter output. (Detected when L8-07 = 1 or 2)
SS
Cooling Fin OH(OH1) The temperature of the inverter’s cooling fins exceeded the setting in 1.8-02 or 105 °C.
Overheating  (OH, OH1) | HeatsnkOvertemp | (QH: Exceeded the setting in L8-02 [L8-03 = 0 to 2], OH1: Exceeded 105 °C) Inverter’s cooling fan stopped.
Motor Overheating OH3 . . . . .
Mot Th 1 h f L1-03.
Alarm OH3) o r(;) :;t . e inverter will stop or continue to operate according to the setting o 03
Motor Overheating OH4 . . . .
M -04.
Fault OH4) o :J}ltgl ) The inverter will stop according to the setting of L1-04.
: : RH
'M’gﬁg;[;?gr-lg\f’ ee”? erzi(llr?gg (RH) gkf;?tgl; The protection function has operated if it has been enabled in L8-01.
Built-in Braking R The braking transistor i . I
Resistor Fault (RR) Tryasistr e braking transistor in not operating properly.
OL1
Motor Overload (oL1) o Mim«ri . The motor overload protection function has operated based on the internal electronic thermal value.
lverloadet
OL2
Inverter Overload (oL2) o Iiwd . The inverter overload protection function has operated based on the internal electronic thermal value.
lverloadet
oL3
8;?;3;%”? (OL3) Ovi)mérfue There has been a current greater than the setting in L6-02 for longer than the time set in L6-03.
e
oL4
gzzzg;%ug (OL4) Ov%rgzrzque There has been a current greater than the setting in L6-05 for longer than the time set in L6-06.
rlizli=sills oL Th fi did not change for 1 han the ti i
Braking OL (OL7) HSB-OL e output frequency did not change for longer than the time set in N3-04.
UL3
Bg?e?:gaqre (UL3) Ungglt»tfrq There has been a current less than the setting in 1L6-02 for longer than the time set in 1L6-03.
UL4
gg?eeg::éq; € (UL4) Unf)igxttgrq There has been a current less than the setting in L6-05 for longer than the time set in L6-06.
0S
Overspeed (0S) Ovelgse[ieed The speed has been higher than the setting in F1-08 for longer than the time set in F1-09.
Bgtg)gggnnectlon (PGO) e ggen PG pulses were not input when the inverter was outputting a frequency.
E)g\:/?;ﬁg,ne Speed (DEV) SpeedDI])Eeri aion | Lhe speed deviation has been greater than the setting in F1-10 for longer than the time set in F1-11.
The torque limit was reached continuously for 3 seconds or longer during a deceleration stop at
CF
Control Fault (CF)| oOutofcControl | open-loop vector control 1.

A speed estimation fault is detected at open-loop vector control 2.
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Fault Display Meaning
PID Feedback . F&)bL . A PID feedback reference loss was detected (b5-12 = 2) and the PID feedback input was less than b5-13 (PID
Reference Lost (FbL) Tose. feedback loss detection level) for longer than the time set in b5-14 (PID feedback loss detection time).
External Fault Input from -
Communications Opt External An “external fault” was input from a communications option card.
Option Card (EFO)
External Fault . thS "
(Input Terminal S3) (EF3) SN
External Fault el
(Input Terminal S4) (EF4) T
External Fault el
(Input Terminal $5) (EF5) s
External Fault . 1;:?3 "
(Input Terminal S6) (EF6) 6
External Fault . tE§7 N
. X1 aul
g:t’:;l:; ;lelgr;LIthal S7) (EF7) . ];:Sgg A An “external fault” was input from a multi-function input terminal.
(Input Terminal S8) (EF8) st
External Fault Fxggult
(Input Terminal S9) (EF9) 59
External Fault EF;FFIO "
(Input Terminal S10) (EF10) 10"
External Fault EEtI;ll N
(Input Terminal S11) (EF11) S
External Fault FEtFFIZ "
(Input Terminal S12) (EF12) St
SVE
Zero Servo Fault (SVE) ZerI? Sftrvo The rotation position moved during zero servo operation
aul
Digital Operator OPR The connection to the digital operator was broken during operation for a run command from the
E Oper ..
Connection Fault  (OPR) Disconnect digital operator.
icati CE
MEMOBUS Communications Memobus A normal reception was not executed for 2 seconds or longer after control data was received once.
Error (CE) Com Err
Option Communications OBES A communications error was detected during a run command or a frequency reference mode from
Error (BUS) Com Err a communications option card.
Digital Operator Communications with the digital operator were not established within 5 seconds after the power was
Communications Error 1 o turned on.
CPU External RAM Fault  (CPFQO) CPU external RAM fault.
Digital Operator CPFOL After communications were established, there was a communications error with the digital operator
Communications Error 2 (CPFO1) CPFOL for more than 2 seconds.
Baseblock Circuit Bglgﬁit
Error (CPF02) Err
EEPROM E (CPF03) EPRO)
rror EEPROM
Error
A control part fault.
CPU Internal A/D cpros P
Converter Error  (CPF04) A/D Err
CPU External A/D Spr0s,
Converter Error  (CPF05) A/D Err
i CPF06
82:;’2(:%2:? Error (CPFOB) Option The option card is not connected properly.
error
ASIC Internal RAM CPFO7
Fault (CPFO7) RAM-Err
\évaal}ﬁthQ Timer (CPFO8) V%’Tkt %8" The control circuit is damaged.
CPU-ASIC Mutual CPF09
Diagnosis Fault (CPF09) CPU-Err
ASIC Version CPF10 .
Fault (CPF10) ASIC-Err The control circuit is faulty.
CPF20
Option Card Error (CPF20) A%ation The option card’s A/D converter is faulty.
error
Communications Option Card (C)Ptfl‘grll
Self Diagnosis Error (CPF21) CPU down
Communications Option Card CPF22 L .
Opti .
Model Code Error  (CPF22) Tyss%r;r Communications option card fault
Communications Option Card Sﬁ{,ii
DPRAM Error (CPF23) DPRAM Err
Main Circuit Capacitor Neutral Vm"gﬁm An excessive imbalance occurred in the main circuit capacitor’s neutral point potential.

Point Potential Error  (VCF)

No display

There was a drop in control power voltage.
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Alarm Detection

Alarms are detected as a type of inverter protection function that do not operate the fault contact output. The system will
automatically returned to its original status once the cause of the alarm has been removed.

Alarm Display Meaning

Forward/Reverse Run

Commands Input g{'te(:ﬂ:ikklgﬁft Both the forward and reverse run commands have been ON for more than 5 seconds.
Together (EF)

The following conditions occurred when there was no Run signal.
Main Circuit UV (blinking) + The main circuit DC voltage was below the undervoltage detection level setting (L2-05).
Undervoltage (UV) | DC Bus Undervolt « The inrush current limit contactor opened.

« The control power supply voltage was below the CUV level.

Main circuit OV (blinking) The main circuit DC voltage exceeded the overvoltage detection level.
Overvoltage (QV) | DCBusOvervolt | 900 V class: approx. 410 V, 400 V class: approx. 820 V
Cooling Fin inki
Overhegating (OH) Heg'gin(kh(;l\l'{é?[ge)mp The temperature of cooling fins exceeded the setting in 1L8-02. (Factory setting: 1.8-03)
Inverter Overheating OH2 (blinking) An OH2 alarm signal (inverter overheating alarm signal) was input from a multi-function input
Pre-alarm (OH2) Over Heat 2 terminal (S3 to S12).

Motor Overheating (OH3) | \OHS (linking) | p a5 set in H3-09 and the motor temperature thermistor input exceeded the alarm detection level.

Overtorque 1 (OL3) o‘v’lﬁéﬁ’,}{j‘e“ 89 | There has been a current greater than the setting in L6-02 for longer than the time set in L6-03.
Overtorque 2 (oL4) ogiﬁ(ffcﬁ’ek i';ft) 5 | There has been a current greater than the setting in L6-05 for longer than the time set in L6-06.
Undertorque 1 (UL3) &L‘iﬂg‘%‘ﬁ) 1 | There has been a current less than the setting in L6-02 for longer than the time set in L6-03.
Undertorque 2 (uL4) [}Jn‘aigf}i‘;“f,“ﬁz There has been a current less than the setting in 1L6-05 for longer than the time set in L6-06.
Overspeed (0S) &iﬁ;’;&‘ﬁ‘{%’; The speed has been greater than the setting in F1-08 for longer than the time set in F1-09.

PG Disconnected (PGO) PGSS‘B“E?@"Q PG pulses were not input when the inverter was outputting a frequency.

E)g_,?asﬁgl: Speed (DEV) Sr:,lzzd(gg‘,lf;aﬁij The speed deviation has been greater than the setting in F1-10 for longer the time set in F1-11.
External Fault EF3 (blinking)
(Input Terminal S3) (EF3) | ExtFauls
External Fault EF4 (blinking)
(Input Terminal S4) (EF4) Ext Fault $4
External Fault EF5 (blinking)
(Input Terminal S5) (EF5) Ext Fault S5
External Fault EF6 (blinking)
(Input Terminal S6) (EF6) Ext Fault S6
External Fault EF7 (blinking)
7 Ext Fault S7
(Input Terminal S7) (EF7) - An “external fault” was input from a multi-function input terminal.
External Fault EF8 (blinking)
(Input Terminal S8) (EF8) Ext Fault S8
External Fault EF9 (blinking)
(Input Terminal S9) (EF9) Bxt Fault $9
External Fault EF10 (blinking)
(Input Terminal S10) (EF10Q)| BxtFaultsi0
External Fault EF11 (blinking)
(Input Terminal S11) (EF11)| FExtFaultsil
External Fault EF12 (blinking)

(Input Terminal S12) (EF12)| ExtFautsi2

PID Feedback FBL (linking) A PID feedback reference loss was detected (b5-12 = 2) and the PID feedback input was less than
InkKing, . . .
Feedback Loss b5-13 (PID feedback loss detection level) for longer than the time set in b5-14 (PID feedback loss
Reference Lost (FbL) detection time).

MEMOBUS Communications CE (blinking)

MEMOBUS A normal reception was not possible for 2 seconds or longer after control data was received once.
Error (CE) Com Err
Option Card BUS (blinking) A communications error was detected during a run command or a frequency reference mode from
Communications Error (BUS) | OptionComErr | a communications option card.
Communications on CALL (blinking) .
Standby (CALL) Com Call Data was not received properly when the power supply was turned on.
# HCA (blinking) The output current has exceeded the
Current Alarm (HCA) | 1righ Current Alarm overcurrent alarm level (over 150% of the rated current).
Cooling Fan LTF (blinking)
. q N > i - 1
Maintenance Timer # (LT-F) | Fan Maintenance Monitor U1-63 has reached 100%.
Electrolytic Capacitor LT-C (blinking)

Monitor U1-61 has reached 100%.

Maintenance Timer # (LT-C)| CMaintenance

# Available only for PRG:1039 or later.
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Operation Errors

An operation error will occur if there is an invalid setting or a contradiction between two constant settings. The inverter will not

start until the constants have been set correctly. (The alarm output and fault contact outputs will not operate wither.)

Error Display Meaning
Incorrect Inverter Capacity OPEOL . . . . .
Setting (OPEO1) 1A Selection The inverter capacity setting doesn’t match the unit. (Contact your YASKAWA representative.)
E:)rg?tant Setting Fi%nnge 02) OLI;IE&Z The constant setting is out of the valid setting range.
Multi-function Input OPE03 The same setting has been selected for two or more multi-function inputs (H1-01 to 05) or UP or
Selection Error (OPEO03) Terminal DOWN command was selected independently, etc.
Option Card Reference OPEO5 An option card is not connected when the option card was selected as the frequency reference

Selection Error (OPEO5)

Sequence Select

source by setting b1-01 to 3.

Control Mode Selection
Error (OPEO06)

OPE06
PG Opt Missing

A PG speed control card is not connected when V/f control with PG was selected by setting
A1-02to 1.

Multi-function Analog

Input Selection ( ) Anak%PSEe?Zcﬁm The same setting has been selected for the analog input selection and the PID function selection.
Error OPEO7
Constant Selection . L
OPE08 .
Error (OPEOS) A setting not required in the control mode has been selected
PID Control Selection N
OPEOS g .
ErTer (OPE09) 09 PID sleep function is valid (b5-01 # 0 and b5-15 # 0) and stop method has been set to 2 or 3.
V/f Data Setting OPE10 . ..
Efrer (OPE10) | V/rPtm Setting Constants E1-04, E1-06, E1-07, and E1-09 do not satisfy the conditions.
Constant Setting OPE11 .
Error (OPE11) Carr Freq/On-Delay | Constant setting error occurred.
En. (ERR) | EEPROMR/W Err A verification error occurred when writing EEPROM.

63

Protective Functions



Typical Connection Diagrams

With Transistor at OV Common/Sink Mode

With Transistor at +24 V Common/Source Mode

‘When input signal is a sequence connection (0 V. common/sink mode) by NPN
transistor using 124 V internal power supply, set CN5 (shunt connector) on the
control board to NPN.

== O =@ = @ = -0
i@ @ © Bl B2

viee:} i 1
3-phase R O e LB um Motor
gowelr s —S oM 0000 Hsne VT2 ©

upply ~ .
oM s Varispeed G7 134
@
- L Ground
s[5
o
Forward Run/Stop { )
W e
Reverse Run/Stop —{
S
External Fauit ——H_
sS4
— o
Fault Reset S
Muli-tunction S5 TR
Input Multi-Step v e R
[Fadw] Speed Setting 1 N i !
Setting
Emergency Stop e =
(NO Contact) \ CN5 (NPN) | +24V BmA
15 (N
ﬁE(G) Shielded Wire
Connection Terminal
Puise Train Input e RP Master Ref. Pulse Train

Freauency 11 T P Lo

Setting Adjusting i

Potentio- | ¥ Poteniometer B o scting Power Supmy

meter . i TevZon
External B gstov A
Reference 2k Al Master Freg. Ref.

0 i 01010V 20%0)
cozom el
& t A2 Master Freg. Re.
P AC  twzmeson
ﬁ 01010V (20 k) put Pl
ov
i

When input signal is a sequence connection (424 V common/source mode) by
PNP transistor using +24 V internal power supply, set CN5 (shunt connector) on
the control board to PNP.

MCCB i 1
3-phase } —d oM ORI um Motor
Power § —Q oMo QsN2 V/T2
Supely p__ fom— dus Varispeed G7yrad
i S
i
I51 :@ = Ground
o O
Forward Rur\/Stop{ )
= |
Reverse Run/Stop —
"9 I e
External Fault ——{ T
N2
Fault Reset 'Y 1
Multi-function N
4S5 |
Input Multi-Step - = -
(Factory] ) Speed Setting 1 N i ]
LSE(UHQJ i i H
e [T
e ; =
Emergency Stop +24V 8 mA
(NO Contact) N
+24V
Shielded Wire
| Connection Terminal
i
i
i
Pulse Train Input i
Feerc THE - astr e Pt T
ggﬁﬁg"cy 240 Aa;eg‘ing i HiLovel 3510 13,2V ot
Potentio- ¥ Potentiometer ! v
External meter [5 N Tv ? Fve% vSelelmg Power Supply
o+ ] b
Reference 2kl | SA1 Master Freg. Ref.
T 420mA pT $A2 01010V (20 k0)
Master Fr Ref.
3 AC Mt
DT gy e o s e
v
[

With Transistor at 0 V Common/Sink Mode from External Power Supply

With Contact Output, Open Collector Output

‘When input signal is a sequence connection (0 V. common/sink mode) by NPN
transistor using +24 V external power supply, set CN5 (shunt connector) on the
control board to EXT.

[O=—0—-0-—0-—- O~
i @& & © Bl 82!

MCCB i ;
R—d oM ORI uml @ Motor
3-phase . ;
Power § — OM—o  §S/N2 V/T2
Supply _OAOM—é‘,) 113 Varispeed G7
i S
#(Pl Ground
Forward Run/Stop
Reverse Run/Stop —{
External Fault ——H_
Fault Reset 'q
Mult-function N
Input Multi-Step -
(Factory] | SPeed Setting 1 N
LSeumg}
Emergency Stop g
(NO Contact) }
Shielded Wire
Connection Terminal
Pulse Train Input »
Frequency Master Ref. ’Pu\se Train
Frequency et Wi o 152V oot
Settin: Adjusting
Potentio- [ ¥ Potentioneter )
meter . Freg. Setting Power Supply
External B oy v %0
Reference 2hal | Master Freg. Ref.
7 wozom P
Master Fi Ref.
bed e
010 1020 kQ) nut Possive]
- v

Note: Same for PNP transistor at
+24 V common/source mode

a1 ®2 © Bl B2

mcce
3-phase R —{?OJV\— DRI Ut Motor
Power 5 — & oM HS/2 VT2 &
Supply o Som— s Varispeed G7 156
%Ol
* Ground
N Ammeter Adjusting Potentiometer
AM
aE 1 Multi-function Analog Output 2
i ~1010 +10V_ 2 mA.
@t (R

Frequency Meter Adjusting Potentiometer

Mult-function Analog Output 1
£ 10t +10V 2mA
[mn 10V at factory ]
Seting

5o MA
MB,  Fault Contact Output ;

0 020 250 VAC 1A or less. i 250 VAC max
MCI  30VDC 1Aoriess i j

30 VDC max

Multi-function Contact Output i
250 VAC 1A or less P
30 VDC 1A or less P
— M1} ¢ Ren Signal at Factory Seting) i

Fly-wheel Diode;

48 VDC max

Fly-wheel Diode
48 VDC max

Open Collector 1 i

(Zero Speed Signal at Factory Setting) 1 Fly-wheel Diode

Open Collector 2
{Speed eenentSignl af Factor Setiog)

48 VDC max

Fly-wheel Diode

Open Collector 3

(Ready t0 Oprte at Factoy Setig) Fiy-wheel Diode.

P3

P40k e
223

& Open Collector 4

Cay | |G ot bz |

%vnc max

Multi-function

Open Collector

48 VDC 50 mA or less
Sequencer External Power Supply
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VS Operator Models JVOP-95- "} and JVOP-96-{ ]

12-pulse Input (Transformer with a Dual Star-delta Secondary) Wiring Example

DC Reactor

3-Phase
Power
Supply

VS Oper_ator Model JVO_P-96-
FWD RUN STOP REV RUN

O;{o)—j
Forward Run = Ground

when CLOSED

Multi-Function
Contact Input

Sequence Common

Terminal (0 V)

Shielded Wire
'Connection Terminal

-V Freq, Seting Pover Supply +15 V 20 mA

AT Master Freg. Ref. 0 to 10V (20 kQ)

Freq Set 13

(Run Signal
at Factory Semng)

Fault Contact
Output

Ana\og Output
(Output Frequenc
Ac at Factory Setting

I

Model CIMR-G7A2018 to -G7A2110
Model CIMR-G7A4018 to -G7A4300

Dual star Delta on Secondary Side*!

R RILT o Motor
§iphse e
Power S/L2 Varispeed G7 V/T2@
PPl s W3 ot
'
ORI/L11 Ground
© S1/L21
©T1/L31
[
.].-'. L5 Multi-function
- " Analog OutDut
: — ?Om +1 F
‘. utput req
== *f"ﬁr" at Factory setting)
(Fonvard Run/Stop 5 1 Forward Run when —
3 P
Reverse Run/Stop —— - CLOSED it Mglh—iuncl{on Comsasct Output
]
External Fault__ >, Aorless
el o s3 (Fault Oulput Slgna\ at
Factory J |Fault Reset — 1 | ' Multi-Function Factory Setting
i paiied o
SN Y Tuutisep Speed 22 S |Comactinbult 4 wutfunction Contact Output
b s5 250 VAC 1 A or less
Setting 2 30 VDC 1 Ao less
4 M2 (Run Signal at
Factory Setting)
Sequence Common
(insulated from O V terminal)
'
Shielded Wire
Connection Terminal
. Freq. Seting Pover Supply +15V 20 mh
2kQ A1 Master Freq. Setting 0to 10V (20 k)
External
Frequency { | 4t020mA p_ ap Master Feg SE“\H?“U 20 mA (250 0)
Reference [010 10V {20 kQ) input applicable]

% 1 Use the phase difference 30° el transformer with a dual star delta on secondary side and tertiary
side.

* 2 Make sure to remove the wiring between R—R1, S—S1, T—T1 (wired at shipment). If connecting a
transformer with a dual star delta secondary with wiring, transformer may burn out.

RUN/STOP by MC for Main Circuit Power Line

Isolator Connected (4 to 20 mA Received, 4 to 20 mA Output)

Constant Setting
* Frequency reference selection
Sets by frequency setting resistor (b1-01 = 1)
Sets by digital operator (b1-01 = 0), reference value (d1-01)
* Coast to stop (b1-03=1or 3)
mccB

Motor
R
3-Phase R=—=< °J\A__—S'
—
—
-==n
1
|

Power
Supply
(Nute 4

— Ground
MCX1 - Forward Run

when CLOSED
Reverse Run
when CLOSED
External Fault

Reset

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

Sex Guence Common

Terminal (0'V)

Shielded Wire

______ v Connection Terminal
Freg. Setting Power Supply +15V 20 mA

?:‘ﬂﬁg“rcei\sml 1 Master Freq. Ref. 0 to 10V (20 k)

A2 MastrFieg,Rel 410 20 mh (250 0)
(Note 3)

r

Contact

(Au. Freq. Ref, Signal|
(at Factory Setting |

Running

Fault Contact Output

Multi-function Analog Output
(Sets Output frequency)

Notes:

1 Braking function is not activated at stop. (Motor coasts to a stop.)

2 Use delay release type MC and MCX when restart function is required upon momentary power loss.

3 When using digital operator setting value as frequency reference, frequency setting resistor is
not required.

4 Turn OFF the switch after motor completely stops.

--—E%—I

Mccs SE & G ,
i Motor
3-Phase A3 M br/L1 ) um e
Power  §—3 M )S/L2 Varispeed G7 /T2 ©
Supply & o—Mﬁ-'T/LZ% w/T3
. &)
Foward Run/Stop — 11 g Fomed Run when 7J;< L Gound
| Reverse RunStop — ! 1 52
— 5T
Extemnal Fault 1 s .

ws] Fault Contact Output

Fault Reset ol
250 VAC 1 Aor less

Malitep Speed sE tgT Multi-Function

faster/Aux. Switch)
Vo o ° o 85 | Contactinput gl 30VDCTAorless
Factory Setting 43222 o
—_wy Mufi-function Contact Output
250 VAC 1 Acr less
o 30VDCTAorless

(Ren Signal at Frequency Setting)

Sequence Common
(Insulated from O V terminal)

Shielded Wire
Isolator DGP Connection Terminal
Type 3-8-4
S Freq. Setting Power
Supply +15 V 20 mA
4 Master Freq. Setting

0to 10V (20 kQ)

'
4to20mA Master Freq. Setting
5 410 20 mA (250 Q) 1
410 20 m/ Isolator DGP
I 0to10V o Type348
7 8 e - “]
T 04 10
4 to 20 mA
05 2
| N 01010V

200 to 220 VAC -
3

1 /AQGZOmA '

s
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Main Circuit Configuration

200 V Class (Main Circuit: 2-level Control Method) 400 V Class (Main Circuit: 3-level Control Method)
CIMR-G7A20P4 to 2015 CIMR-G7A40P4 to 4015
B1B2
I_ ___________________________ T-T - - :
]
I 1
U
1
=cC ——QV/T2
]
| ——@W/T3
1
1
i
i
i
i
Power i
Supply i
]
1
__________________________________________ i
CIMR-G7A2018, 2022
&
S P : .
i i
. H e i
@1 i @1 © L{WY\_JI = ) i
! 1 1
R/L1 ! R/L1 . !
S/L2 ————@I u/T1 s/L2 - ——@I U/T1
T/L3 1 o V/T2 T/L3 O V/T2
*IRT/L11 TC ! S1R1/L11 !
S1/L21 ——owW/T3 - ——&W/T3
i S1/L21 a
T i T1/L31 i
o = ! o @ : = J i
| |
! i i
! i i
| Power Control : ' :
Supply Circuit i i
i 1
_________________________________________________ i ;
CIMR-G7A2030 to 2110
@3 @3
|_ ................. 9._._._._._,_._._._._,_._._._4_.] [l i ——— 9 _________________________ |
i | Il |
@1 M}C i @1 & [ M l = i
| i Y L{‘YY’Y‘LH I i
| ! 1 !
RILT O——r ! RILT  © !
s2 fo—— ——oum sne 1é = o uT
73 lle— | 4 VT2 T3 L-o- = 6 Vv/T2
*IR1/L11 T¢ ! *IRILT[] o—r 1 .
S1/L21| 16 w3 s1/L21| o T w3
T1/L31 ¢ ! T1/31 60— !
of @ . = i of & ! —=— J :
! ! i 400/200 !
*2 /9, @ : *3 /0 ;
o/02 :iE@_B i 4200/82200 i
i Gontral ! +400/82400 o !
i i
f(? ! i i
= b im i i ! |

* 1 When using 12-pulse input, contact your YASKAWA representative.

*2r/¢i—Rand ¢/¢; —S are short circuited at shipment. When using a DC power supply for the main circuit of models CIMR-G7A2030 to G7A2110 or using a
separate power supply for cooling fin and MC operator, remove the wiring for the short circuits and input 200 V power supply to r/¢; and /0.
For 230 V 50 Hz or 240 V 50/60 Hz power supply, a transformer for cooling fin and MC are required.

*3r/¢1—Rand ¢400//¢,400—S are short circuited at shipment. When using a DC power supply for the main circuit of models CIMR-G7A4055 to G7A4300 or using a separate
power supply for cooling fin and MC operator, remove the wiring for the short circuits and input 200 V power supply to r/¢; and ¢400/¢-400 or r/¢: and 4200/ ¢-200.
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Options, Peripheral Devices

to reduce the deceleration time of the motor.

To operate the
inverter by
external control

VS operator
(Small plastic)

Control panel that allows remote (50 m max.) frequency
setting and start/stop operation by analog reference.
Frequency meter scale: 60/120 Hz, 90/180 Hz

VS operator

Control panel that allows remote (50 m max.) frequency

(Standard sheet | JVOP-96 - [} setting and start/stop operation by analog reference. -
metal) Frequency meter scale: 75 Hz, 150 Hz, 220 Hz
To operate the VS t System controller that allows optimum system integration
inverter by jyls em JGSM-} | by combining with the necessary VS system module —
system control e IS according to the automatic control system.
To sect.;re inveites Momentary power | P10 Type 200V class) | For momentary power loss of the control power P89
momentary pOWer ¢ recovery unit | P00 Type 400V class) | supply (Power holding time : 2 sec. ) :
loss recovery time
) . Frequency meter, ammeter DCF-6A Monitors frequencies and currents.
Monitor frequencies, M the output volt ernally and
currents, and voltages y easures the output voltage externally an
4 Output voltmeter | SCF-12NH designed for use with PWM inverters.
fPOtemIomeu;r for *0 (ETX3270) | Connected to the control circuit terminals to
l;z(:::t]gn:zg?r;;er (scalg adjust frequency references and the scales on |P.88
i th ters.
A(Z:Just frequentcy adjustment (20kQ)) (ETX3120) e meters
;f eeLGncce ':]';Lt' or Frequency setting | Rv30YN20S 2kQ
a ¢ Y | ' | potentiometer (2kQ) | (RH000739) Adjusts frequency references and the scale on b g8
ammeter scales Frequency meter adjusting | Rv30YN20S 20 k| the meters. :
potentiometer (20kQ) (RH000850)
Frequency setting knob CM-3S —

Grounding

C Model .
bjective Name Details
@ (Code number)
Always install a GFI on the power-supply side to protect the power supply system Power
and to prevent an overload at the occurrence of shortcircuit, and to protect the drive Supply
Ground Fault Recommended: | from ground faults that could restlt in electric shock or fire.
Interrupter (GFI)| NV series | Note: Whena GFlis installed for the upper power supply system, an MCCB can be
To protect ) . e hamoics sy
inverter wiring used instead of a GF1. Choose a GFI designed to minimize harmonics specifically P73
for AC drives. Use one GFI per drive, each with a current rating of at least 30 mA.
Always install a circuit breaker on the power-supply Fusible Disconnect
Circuit Breaker Recomme}qded. side to protect the power supply system and to prevent E}gﬁﬂ%gf““
NF series an overload at the occurrence of a short-circuit. Circuit Breaker
To prevent burning Magnetic SC seri When braking resistor is attached, install the contactor to preventthe  |p 74
(with braking resistor) | contactor series braking resistor from burning. Also inset a surge suppressor on the coil.
To prevent open/ Absorbs the open / close surge of electro-magnetic contactors )

. Magnetic
close surge to Surge suppressor and control relays. Always insert the surge suppressor on p.72 Contactor
the exterior magnetic contactors and relays near the inverter. MC)

To isolate input/ Isolates the inverter input / output signal,
e Inp Isolator DGP.- . . put tp. el P.89
output signal and is effective to prevent inductive noise.
Applied to improve the input power ratio of the inverter.
. . Power
To improve the DC reactor The Varispeed G7 1nc.orporates DC reactor on model of pgg Faclor
inverter input rate | AC reactor 18.5 kW or more (option for model 15 kW or less). P85 }glcpgﬁg:ggrm
When using large power supply capacity (600 kVA or
more), also install the DC reactor or AC reactor.
q Three-phase | Reduces noise circulating to the inverter input
Input noise A .. P.75
filter LNFD power system, or originating from the wiring. :
FNi Insert the filter as near the inverter as possible. Zer0 Phase
To reduce effect F6045GB N Reactor
of noise Finemet (FIL001098) | Reduces noise from the line that sneaks into the
interference to zero-phase F11080GB |inverter input power system. Insert as close to p.78 Braking
radios and reactor to reduce | (FIL001097) |the inverter as possible. praking
control devices [radio noise F200160PB | Can be used on both the input side and output side.
(300-001-041) Input
olse
Output noise LF Reduces noise originating from the output side wiring of the|p 77 Filter
filter : inverter. Insert the filter as near the inverter as possible.
To protect internal CR2LS series | Protects internal circuitry in the event of component failure.
circuitry in the event | Fuse / Fuse Holder | CR6L series | Fuse should be connected to the input terminal of the drive. |P.79)
of component failure. CM, CMS series | Note : Refer to the instruction manual for information on UL approval. | 1 p.80
. A Shortens the deceleration time by consuming the regenerative
Braking resistor .
energy of the motor by the resistor. (Use rate 3 % ED) Varispeed G7
To stop the - - - - - 5
. s Braking resistor Shortens the deceleration time by consuming the regenerative o<
EEIIE TN unit LKEB-. energy of the motor by the resistor. (Use rate 10 % ED) B
. . 0
the preset time U %iy bi t?, ith the braki ist it || ] L—IP-87~ P-9|_‘O —
. . sed in combination wif e braking resistor uni
Braking unit CDBR- s -

Filter
Zero Phase
Reactor
Motor

Power Factor
Improvement
DC Reactor
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Option Cards

RoHS Compliant

[ Power supply output for PG: +12 V, Max. current 200 mA]
+ Pulse monitor output: Open collector, +24 V, Max. current 30 mA

Type Name Model Function Manual No.
Allows high precision, high resolution analog speed reference setting.
g Analog reference card AL14U « Input signal level: 0 to +10 VDC (20 kQ)) 1 channel TOE-
o Al-14U 4 to 20 mADC (250 Q) 1 channel C736-30.13
0 « Input resolution: 14 bits (1/16384)
o Allows bipolar high precision, high resolution analog speed reference setting.
§ |/Analog reference card ALLB - Input signal level: 0 to 10 VDC (20k) TOBP
o 4 to 20 mADC (500 Q) 3 channels C73060015
= « Input resolution: 13 bits + code (1/8192)
% Digital reference card Allows 8bit digital speed reference setting. TOBP
2 - DI-08 « Input signal: Binary 8 bits/BCD 4 digits + SIGN signal + SET signal C73060030
g + Input voltage: +24 V (isolated) * Input current: 8 mA
bl o Allows 16-bit digital speed reference setting.
& Ll 6|e_f$r6e|_? ge e DIL16H2 « Input signal: Binary 16 bits/BCD 2 digits + SIGN signal + SET signal TOBP
(% « Input voltage: +24 V (isolated) + Input current: 8 mA C73060031
With 16-bit/12-bit select function
MECHATROLINK-II Used for running or stopping the inverter, setting or referencing parameters, (83{721(;60008
communications I/F card SIT and monitoring output frequency, output current, or similar items through TOBP
- MECHATROLINK-II communication with the host controller. C73060008
g DeviceNet Used for running or stopping the inverter, setting or referencing SIBP
O | communications I/F card SI-N1 parameters, and monitoring output frequency, output current, or similar C73060001
g SI-N1 *1 items through DeviceNet communication with the host controller.
- -g_ CC-Link Used for running or stopping the inverter, setting or referencing TOBZ
S | o [communications I/F card SI-C parameters, and monitoring output frequency, output current, or similar 73 6—7_0 6
8 @ - items through CC-Link communication with the host controller. :
c o
S "'g Profibus-DP Used for running or stopping the inverter, setting or referencing 317%%;70 9
© | .9 | communications I/F card SI-P1 parameters, and monitoring output frequency, output current, or similar :
] g S|-P1 *1 items through Profibus-DP communication with the host controller. TOBP
o | E C73060011
"8 g LONWORKS Used for HVAC control, running or stopping the inverter,setting or SIBP
Q | O |communications I/F card SLJ referencing parameters, and monitoring output current,watt-hours, or C73060007
S -J*1 similar items through LONWORKS communications with the host controller.
S CANopen Used for running or stopping the inverter, setting or referencing
o communications I/F card SI-S1 parameters, and monitoring output frequency, output current, or similar -
% = items through CANopen communication with the host controller.
"E Outputs analog signal for monitoring inverter output state (output freq.,
e Analog monitor card AO-08 output current etc.) after absolute value conversion. TOE-
= = * Output resolution: 8 bits (1/256) C736-30.21
5 = + Output voltage: 0 to +10 V (non isolated) * Output channel: 2 channels
S Analog monitor card Outputs analog signal for monitoring inverter output state (output freq.,
o _ AO-12 output current etc.) TOBP
g B « Output resolution: 11 bits (1/2048) + code C73060026
'g_ + Output voltage: —10 to +10 V (non isolated) + Output channel: 2 channels
o Outputs isolated type digital signal for monitoring inverter run state
° (alarm signal, zero speed detection etc.) .
-"é' Digital output card DO-08 Output channel: Photo coupler 6 channels (48 V, 50 mA or less) TOE-
o DO-08 : Relay contact output 2 channels C736-30.24
= [250 VAC, 1Aor less}
30 VDC, 1 A or less
2C-relay output card DO-02C + Two multi-function contact outputs (2C-relay) can be used other than TOE-
DO-02C : those of the inverter proper unit. C736-40.8
3 Pulse generator on motor performs speed feedback to correct speed
) fluctuations caused by slipping (for V/f control with PG).
5 + Phase A pulse (single pulse) inputs (voltage, complementary, open TOE-
= PG-A2 PG-A2 collector input) C73640.1
= + PG frequency range: Approx. 30 kHz max. ’
= [ Power supply output for PG: +12 V, max. current 200 mA |
S + Pulse monitor output: +12V, 20 mA
: Used for vector control with PG or V/f control with PG
o + Phase A and B pulse inputs (exclusively for complementary input) TOBP
o PG-B2 PG-B2 + PG frequency range: Approx. 30 kHz max. C73060009
(O]
fa
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Type Name Model Function Manual No.
= F Used for V/f control with PG
% - + Phase A pulse (differential pulse) input for V/f control (RS-422 input) TOE-
e 8 PG-D2 PG-D2 + PG frequency range: Approx. 300 kHz max.
[ = C736-40-3
=3 S o [ Power supply output for PG: +5 V or +12 V, Max. current 200 mA]
=2 8 + Pulse monitor output: RS-422
TS § Used for vector control with PG or V/f control with PG
g % 5 » Phase A, B and Z pulse (differential pulse) inputs (RS-422 input) TOBP
S g PG-X2 PGX2 * PG frequency range: Approx. 300 kHz max. CO
S 8 . [ Power supply output for PG: +5 V or +12 V, Max. current 200 mA] 73060010
KA ey + Pulse monitor output: RS-422
* 1 When using configuration software installed in an inverter on various field networks, a file is required to connect the software to the inverter.
Contact your Yaskawa representative for the appropriate file.
* 2 PG speed controller card is required for PG control.
Built-in Type Option Card and Wiring Schematic
Input (2 CN)
Analog Reference Card Digital Reference Card
Al-14U DI-08
MCCB Inverter MCCB Inverter Mot
-5 ORILT U1 o—Motor — 5 ORLT UM © otor
o M—O512 VT — —% @s/L2 VT2 e‘@
— M T/L3 W30 Transistor — % ©T/L3 W/T3 @-
Varispeed G7 Open Collector
ot ! I or Switch 5T AR Photo Coupler
20K[) g2uf 2CN ]ZCN e —= *T‘” 52V
v 5 B 2o PR T HE
1ig g SRS o e
[Po00 2k e — 2410 oo 2CN[
::;@ R I8 mA ov
! I TC11
Standard Voltage I
Current Generator etc. Analog Reference Card Al-14U =

Digital Reference Card DI-08

Notes: 1 All TC1 to TC10 input circuits are common.
2 TC6 input circuit is represented.

Analog Reference Card

Al-14B

— =M——os/2 VT2 @=®
M——QT/13 W3O

1960 0[]
D

O
{0020 kO[T 1uF ] S0

Digital Reference Card
DI-16H2

Transistor
Open Collector —
or Switch —d
L

Ly

DO 7 ~TC1
+24V

Photo Coupler
6.2V

i 2440
i m ov

Fo[TC2

o]n
22|
g

|

(i 1 i D 1 i B e i i e
EEEEEEEE S[]
28

= ([

o

i

(

SR oV

Inverter

2CN

OR/LT UM1
3S/L2 VT2
OT/L3 WIT3.

Varispeed G7

Motor

]TC3
& ®

!

i
Standard Voltage ;
Current Generator etc.

Digital Reference Card
DI-16H2

2 TC1-6 input circuit is represented.

Notes: 1 TC1-1 to -10, TC2-1 to -9 input circuits are common.
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Input (2 CN)

MECHATROLINK-TI Communications I/F Card
SI-T

Note: If using the SI-T card, an
optional card for monitoring
cannot be installed in the
inverter.

Inverter

Varispeed G7

Profibus-DP Communications I/F Card

SI-P1
Mccs Inverter
—5 ¢ ORI UM Motor
—5 OS2 VT2 @@
Kk ST WI3e—
Varispeed G7
2CN
r 3900
RXD/TXD-N——2 ‘
RXD/TXD-P — & g<]7
Shield V-
E E(G)

Profibus-DP I/F Card SI—P1

Shield --

DeviceNet I/F Card SI-N1

LONWORKS Communications I/F Card

SI-J
l\//IECB Inverter Motor
—d ¢ OR/LT U1
—3 @s/L2 VT2
—5¢ ST WT3o—
Varispeed F7
2CN 2CN
DA N _ATS] |
DB %o
Be SO e T o
SLD T

LONWORKS I/F Card SI-J

CC-Link Communications I/F Card
SI-C

Varispeed G7

2CN

DA
DB
DC
SLD

i T
B eelsisk

CC-Link I/F Card SI—C

CANopen Communications I/F Card
SI-S1

CANopen I/F Card SI-S1
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Output (3 CN)

Analog Monitor Card

AO-08

Aalog Monitor Card 0—8

Digital Output Card
DO-08

MCCB Inverter

i

—S M—OR/L1 UTI@
—oﬁdv—‘ém V2@
— W_g /L3 W/T3®

* 1 Check the diode polarity.
* 2 Mount the circuit of surge
SUPPressor.

Analog Monitor Card

AO-12

LpA Converter [J

aen|][fen
© EQ) [o

Analog

onitor Card

OV

O-12

Digital Output Card
DO-02C
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Output

(4 CN)

PG Speed Controller Card

PG-A2
Inverter
MEee S Motor
— RILT UM
WY SEECY VP RRY/, ) - S () S ®
— > M—0T/I3 W3O
Varispeed G7

PG Speed Controller Card PG-A2

PG Speed Controller Card

PG-X2
MCCE Inverter
-3 RILT UM
- S/L2 VIT2©
= T/L3 W/T3c

Varispeed 671

PG Speed Controller Card PG-X2
Pulse Z correspondence: under development (Phase A, B control is possible)

PG Speed Controller Card

MCCB Inverter
—5 > M—R/L1 UM
— M—05/12 V/T2S
— oM T3 WT3C

Varispeed 67

PG Speed Controller Card PG-B2 (FWDI

PG Speed Controller Card //’—
PG-D2

Inverter
RILT UTT &
- /L2 VT2
— M ST/3 W3

\Varispeed G7/

l
|
)l

* Power supply for PG (from PG-D2)
TA11-2 (0V): +12 V 200 mA max
TA1132 (0V): +5V 200 mA max
DO NOT use the both supplies at the
same time.

PG Speed Contro\ler Card PG D2

Surge Suppressor (Manufactured by NIPPON CHEMI-CON CORPORATION)

Surge suppressors used for coils in electromagnetic contactors, control
relays, electromagnetic valves, and electromagnetic brakes used as Units:mm Details of MTG Holes &8 |
. . . i ions i i Dt
the Varispeed G7 peripheral units. Dimensions in mm 23T &l
2-4 Dia. Lead 910
Coils of Magnetic Contactor Surge Suppressor h% MTG Holes
and Control Relay Model | Specifications |Code No. —- 0. 8 bia.
2 48D
200Vto 230V |Large-size Magnetic Contactors| DCR2-50A22E | 220 VAC 05.F+200 0 | C002417 #: 'a
200y Control L2 L Jb’ ) | 76 /i
to MM2#!, MM4*! | DCR2-10A25C | 250 VAC 0.1xF+100 @ | C002482 o0 ‘22 5| M6 \?{,
240v | Relay [pooss hpozes S0 ooy PSS |
Mass : 22 g Mass: 5 g Mass : 150 g
380 to 480V RFN3AL504KD | 1000VDC 0.5F+220 0 | C002630 Type DCR2-50A22E  Type DCR2-10A25C Type REN3AL504KD

*1 Manufactured by Omron Corporation.
*2 Manufactured by Fuji Electric FA Components & Systems Co., Ltd.
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Ground Fault Interrupter (GFI),

Circuit Breaker (MCCB)

Be sure to connect an MCCB or ground fault interrupter

between the power supply and Varispeed G7 input terminals

R, S, T. -
L ]
“En
E B
4lg g
Ground Fault Interrupter (GFI) Circuit Breaker
200 V Class [Mitsubishi Electric Corporation] [Mitsubishi Electric Corporation]
Ground Fault Interrupter (GFI) Circuit Breaker
Motor Without Reactor*1 With Reactor *2 Without Reactor*1 With Reactor *2
Capacity Rated | Rated breaking Rated | Rated breaking Rated | Rated breaking Rated | Rated breaking
(kW) Model Current | capacity (kA) Model Current | capacity (kA) Model Current | capacity (kA) Model Current | capacity (kA)
() Icu/lcs*3 (A) lcu/lcs*3 (A) lcu/lcs*3 (] Icu/lcs*3
0.4 NV32-SV 5 10/10 NV32-SV 5 10/10 NF32-SV 5 7.5/7.5 NF32-SV 5 7.5/7.5
0.75 NV32-SV 10 10/10 NV32-SV 10 10/10 NF32-SV 10 7.5/7.5 NF32-SV 10 7.5/7.5
1.5 NV32-SV 15 10/10 NV32-SV 10 10/10 NF32-SV 15 7.5/7.5 NF32-SV 10 7.5/7.5
2.2 NV32-SV 20 10/10 NV32-SV 15 10/10 NF32-SV 20 7.5/7.5 NF32-SV 15 7.5/7.5
3.7 NV32-SV 30 10/10 NV32-SV 20 10/10 NF32-SV 30 7.5/7.5 NF32-SV 20 7.5/7.5
5.5 NV63-SV 50 15/15 NV63-SV 40 15/15 NF63-SV 50 15/15 NF63-SV 40 15/15
7.5 NV63-SV 60 15/15 NV63-SV 50 15/15 NF125-SV 60 50/50 NF63-SV 50 15/15
11 NV125-SV 75 50/50 NV125-SV 75 50/50 NF125-SV 75 50/50 NF125-SV 75 50/50
15 NV125-SV | 125 50/50 NV125-SV | 100 50/50 NF250-SV | 125 85/85 NF125-SV | 100 50/50
18.5 — — — NV250-SV | 125 85/85 — — — NF250-SV | 125 85/85
22 — — — NV250-SV | 150 85/85 — — — NF250-SV | 150 85/85
30 — — — NV250-SV | 175 85/85 — — — NF250-SV | 175 85/85
37 — — — NV250-SV | 225 85/85 — — — NF250-SV | 225 85/85
45 — — — NV400-SW | 250 42/42 — — — NF400-CW | 250 50/25
55 — — — NV400-SW | 300 42/42 — — — NF400-CW | 300 50/25
75 — — — NV400-SW | 400 42/42 — — — NF400-CW | 400 50/25
90 — — — NV630-SW | 500 42/42 — — — NF630-CW | 500 50/25
110 — — — NV630-SW | 600 42/42 — — — NF630-CW | 600 50/25

*1: The AC or DC reactor is not connected to the drive.
% 2: The AC or DC reactor is connected to the drive.

* 3: Icu: Rated ultimate short-circuit breaking capacity Ics: Rated service short-circuit breaking capacity
Note: Models of 18.5 to 110 kW are equipped with built-in DC reactor to improve power factor.

400 V Class
Ground Fault Interrupter(GFI) Circuit Breaker
Motor Without Reactor*1 With Reactor*2 Without Reactor*1 With Reactor*2
Capacity Rated | Rated breaking Rated | Rated breaking Rated | Rated breaking Rated | Rated breaking
(kW) Model Curent | capacity (kA) Model Current | capacity (kA) Model Current | capacity (kA) Model Current | capacity (kA)
() Icu/lcs*3 (A) Icu/lcs*3 (A) lcu/lcs*3 () Icu/lcs*3
0.4 NV32-SV 3 5/5 NV32-SV 3 5/5 NF32-SV 3 2.5/2.5 NF32-SV 3 2.5/2.5
0.75 NV32-SV 5 5/5 NV32-SV 5 5/5 NF32-SV 5 2.5/2.5 NF32-SV 5 2.5/2.5
1.5 NV32-SV 10 5/5 NV32-SV 10 5/5 NF32-SV 10 2.5/2.5 NF32-SV 10 2.5/2.5
2.2 NV32-SV 15 5/5 NV32-SV 10 5/5 NF32-SV 15 2.5/2.5 NF32-SV 10 2.5/2.5
3.7 NV32-SV 20 5/5 NV32-SV 15 5/5 NF32-SV 20 2.5/2.5 NF32-SV 15 2.5/2.5
5.5 NV32-SV 30 5/5 NV32-SV 20 5/5 NF32-SV 30 2.5/2.5 NF32-SV 20 2.5/2.5
7.5 NV32-SV 30 5/5 NV32-SV 30 5/5 NF32-SV 30 2.5/2.5 NF32-SV 30 2.5/2.5
11 NV63-SV 50 7.5/7.5 NV63-SV 40 7.5/7.5 NF63-SV 50 7.5/7.5 NF63-SV 40 7.5/7.5
15 NV125-SV 60 25/25 NV63-SV 50 7.5/75 NF125-SV 60 18/18 NF63-SV 50 7.5/7.5
18.5 - — — NV125-SV 60 25/25 — — — NF125-SV 60 25/25
22 — — — NV125-SV 75 25/25 — — — NF125-SV 75 25/25
30 - — — NV125-SV | 100 25/25 — — — NF125-SV | 100 25/25
37 — — — NV250-SV | 125 36/36 — — — NF250-SV | 125 36/36
45 - — — NV250-SV | 150 36/36 — — — NF250-SV | 150 36/36
55 — — — NV250-SV | 175 36/36 — — — NF250-SV | 175 36/36
75 - — — NV250-SV | 225 36/36 — — — NF250-SV | 225 36/36
90 — — — NV400-SW | 250 42/42 — — — NF400-CW | 250 25/13
110 - — — NV400-SW | 300 42/42 — — — NF400-CW | 300 25/13
132 — — — NV400-SW | 350 42/42 — — — NF400-CW | 350 25/13
160 - — — NV400-SW | 400 42/42 — — — NF400-CW | 400 25/13
185 — — — NV630-SW | 500 42/42 — — — NF630-CW | 500 36/18
220 — — — NV630-SW | 630 42/42 — — — NF630-CW | 630 36/18
300 — — — NV800-SEW | 800 42/42 — — — NF800-CEW | 800 36/18
% 1: The AC or DC reactor is not connected to the drive.
% 2: The AC or DC reactor is connected to the drive. 73

* 3: Icu: Rated ultimate short-circuit breaking capacity Ics: Rated service short-circuit breaking capacity
Note: Models of 18.5 to 110 kW are equipped with built-in DC reactor to improve power factor.
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Magnetic Contactor

Connect Magnetic Contactor between power supply and

Varispeed G7 input terminals R, S, and T, if required.

Magnetic Contactor
[Fuiji Electric FA Components & Systems Co., Ltd]

400 V Class
Motor Magnetic Contactor
Capacity Without Reactor*1 With Reactor*2

200 V Class
Motor Magnetic Contactor
Capacity Without Reactor*1 With Reactor*2
(kW) Model | Rated Current (A) Model | Rated Current (A)
0.4 SC-03 11 SC-03 11
0.75 SC-05 13 SC-03 11
1.5 SC-4-0 18 SC-05 13
2.2 SC-N1 26 SC-4-0 18
3.7 SC-N2 35 SC-N1 26
5.5 SC-N2S 50 SC-N2 35
7.5 SC-N3 65 SC-N2S 50
11 SC-N4 80 SC-N4 80
15 SC-N5 93 SC-N4 80
18.5 — — SC-N5 93
22 — — SC-N6 125
30 — — SC-N7 152
37 — — SC-N8 180
45 — — SC-N10 220
55 — — SC-N11 300
75 — — SC-N12 400
90 — — SC-N12 400
110 — — SC-N14 600

* 1: The AC or DC reactor is not connected to the drive.

* 2: The AC or DC reactor is connected to the drive.
Note: Models of 18.5 to 110 kW are equipped with built-in DC reactor to

improve power factor.
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(kW) Model | Rated Current (A) Model | Rated Current (A)
0.4 SC-03 7 SC-03 7
0.75 SC-03 7 SC-03 7
1.5 SC-05 9 SC-05 9
2.2 SC-4-0 13 SC-4-0 13
3.7 SC-+4-1 17 SC-4-1 17
55 SC-N2 32 SC-N1 25
7.5 SC-N2S 48 SC-N2 32
11 SC-N2S 48 SC-N2S 48
15 SC-N3 65 SC-N2S 48
18.5 — — SC-N3 65
22 — — SC-N4 80
30 — — SC-N4 80
37 — — SC-N5 90
45 — — SC-N6 110
55 — — SC-N7 150
75 — — SC-N8 180
90 — — SC-N10 220
110 — — SC-N11 300
132 — — SC-N11 300
160 — — SC-N12 400
185 — — SC-N12 400
220 — — SC-N14 600
300 — — SC-N16 800

*1: The AC or DC reactor is not connected to the drive.

* 2: The AC or DC reactor is connected to the drive.
Note: Models of 18.5 to 110 kW are equipped with built-in DC reactor to

improve power factor.




Noise Filter

Input Noise Filter

- =
13 o

a

TR

MCCB
R—G ¢
S=—0

T=—0

Input Noise [~ ]

Filter
INIT

L1 L1
R (V)
L2 L2

M, W)

iVarispeed G7|
R/LT UM
oS/L2 VIT2¢

© W
oL3 LS’HT/B wiT3

]

Example of Noise Filter Connection

Notes: 1 Symbols in parentheses are for YASKAWA noise filters.

Manufactured Manufactured by 2 Be sure to connect input noise filter on inverter input side (U, V, W).
by YASKAWA Schaffner Electronik AG
200 V Class
Inverter Model hﬂﬂagtgpglift:?te Noise Filter without Case Noise Filter with Case Noise Filter by Schaffner Electronik AG
KW Model Code No. | Qty. |RtdQurent]  Model Code No. | Qty. [Redurent]  Model Code No. | Qty. |RetedSurent

0.4 LNFD-2103DY | FIL000132 1 10 LNFD-2103HY | FIL000140 1 10 — — — —

0.75 LNFD-2103DY | FIL000132 1 10 LNFD-2103HY | FIL000140 1 10 — — — —

1.5 LNFD-2103DY | FIL000132 1 10 LNFD-2103HY | FIL000140 1 10 — — — —

2.2 LNFD-2153DY | FIL000133 1 15 LNFD-2153 HY | FIL000141 1 15 — — — —

3.7 LNFD-2303DY | FIL000135 1 30 LNFD-2303 HY | FIL000143 1 30 — — — —

5.5 LNFD-2203DY | FIL000134 2 40 LNFD-2203 HY | FIL000142 2 40 FN2581-42-07 FIL001065 1 42

7.5 LNFD-2303DY | FIL000135 2 60 LNFD-2303HY | FIL000143 2 60 FN258L-55-07 FIL001066 1 55

11 LNFD-2303DY | FIL000135 3 90 LNFD-2303 HY | FIL000143 3 90 FN258L-75-34 | FIL001067 1 75

15 LNFD-2303 DY | FIL000135 3 90 LNFD-2303 HY FIL000143 3 90 FN2581-100-35 | FIL001068 1 100

18.5 LNFD-2303DY | FIL000135 4 120 LNFD-2303HY | FIL000143 4 120 | FN2581-130-35| FIL001069 1 130

22 LNFD-2303DY | FIL000135 4 120 LNFD-2303 HY | FIL000143 4 120 | FN258L-130-35| FIL001069 1 130

30 — — — — — — — — | FN258L-180-07 | FIL001070 1 180

37 - — — — — — — — | FN359P-250-99 | FIL001071 1 250

45 - - — - — — — — | FN359P-250-99 | FIL001071 1 250

55 — — — — — — — — | FN359P-300-99 | FIL001072 1 300

75 — — — — — — — — | FN359P-400-99 | FIL001073 1 400

90 — — — — — — — — | FN359P-500-99| FIL001074 1 500

110 — — — — — — — — | FN359P-600-99 | FIL001075 1 600

Note: When two filters or more are required, connect them in parallel. (See Parallel Installation Example on P77.)
One noise filter is required if the filter is made by Schanffner Electronik AG.

400 V Class
Inverter Model N'Magu’;\pg|l'ﬁ:3'te Noise Filter without Case Noise Filter with Case Noise Filter by Schaffner Electronik AG
KW Model Code No. | Qty. |fedgurent] — Model Code No. | Qty. [RetdQurentl — Model Code No. | Qty. |RatedSurent
0.4 |LNFD-4053DY | FIL000144 1 5 | LNFD-4053HY | FIL000149 1 5 — — — —
0.75 |LNFD-4053DY | FIL000144 1 5 | LNFD-4053 HY | FIL000149 1 5 — — — —
1.5 LNFD-4103DY | FIL000145 1 10 LNFD-4103HY | FIL000150 1 10 — — — —
2.2 LNFD-4103 DY | FIL000145 1 10 | LNFD-4103HY | FIL000150 1 10 — — — —
3.7 LNFD-4153 DY | FIL000146 1 15 | LNFD-4153HY | FIL000151 1 15 — — — —
5.5 LNFD-4203 DY | FIL000147 1 20 | LNFD4203HY | FIL000152 1 20 — — — —
7.5 LNFD-4303 DY | FIL000148 1 30 | LNFD4303HY | FIL000153 1 30 — — — —
11 LNFD-4203 DY | FIL000147 2 40 | LNFD4203HY | FIL000152 2 40 | FN258L-42-07 | FIL001065 1 42
15 LNFD-4303 DY | FIL000148 2 60 LNFD-4303HY | FIL000153 2 60 FN2581-55-07 | FIL001066 1 55
18.5 LNFD-4303 DY | FIL000148 2 60 LNFD-4303 HY | FIL000153 2 60 FN2581-55-07 | FIL001066 1 55
22 LNFD-4303 DY | FIL000148 3 90 | LNFD4303HY | FIL000153 3 90 | FN258L-75-34 | FIL001067 1 75
30 LNFD-4303 DY | FIL000148 3 90 | LNFD4303HY | FIL000153 3 90 |FN258L-100-35| FIL001068 1 100
37 LNFD-4303 DY | FIL000148 4 120 LNFD-4303 HY | FIL000153 4 120 | FN2581-130-35| FIL001069 1 130
45 LNFD-4303 DY | FIL000148 4 120 | LNFD-4303HY | FIL000153 4 120 |FN258L-130-35| FIL001069 1 130
55 — — — — — — — — | FN258L-180-07 | FIL001070 1 180
75 — — — — — — — — | FN359P-250-99 | FIL001071 1 250
90 — — — — — — — — | FN359P-300-99| FIL001072 1 300
110 — — — — — — — — | FN359P-300-99| FIL001072 1 300
132 — — — — — — — — | FN359P-400-99 | FIL001073 1 400
160 — — — — — — — — | FN359P-400-99 | FIL001073 1 400
185 — — — — — — — — | FN359P-50099 | FIL001074 1 500
220 — — — — — — — — | FN359P-60099| FIL001075 1 600
300 — — — — — — — — | FN359P-900-99 | FIL001076 1 900

Note: When two filters or more are required, connect them in parallel. (See Parallel Installation Example on P77.)
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Dimensions in mm

Without Case With Case
4-M4axM 6-M4XM : w15
MTG Screws @ |- MTG Screws R '
—
& t
ol R (Note) o
2
+;3\ 8|S I e wn T U [e] i ;\
€ 8|S (L2) (T2) v [e] o
(T ﬁ ' jrusy (TZ:/LV J " @Q\T%
. ‘ ‘ '
' | 5 Dia c
O, 5 B | T
%:%: £ m e [, £ é Note: The drawing shows when
) LH 1 o 21 gt _}, 3 using a noise filter for
-t A © 3-phase power supply.
Drawing 1 Drawing 2
Detail of Mtg. Hole
X M4 x8 X M4 x8 .
=4 ) Sy i
Detail of Terminal GS Detail of % pe
Station @ Terminal > @ A
= Station LT & Tl
MTG Screw: 4-M4x 10
Model Noise Filter Terminal |Mass Model Noise Filter Terminal |Mass
LNFD- 1 | C0de No Iy T 5 T Ta) B [M | X | Y | ke LNFD-1 | €09 NO T O TH A (BT C X ] Y ke
2103DY |FIL000132| 1 [120| 80 | 55 | 108 | 68 | 20 0.2 2103HY FIL000140 | 185| 95 | 85 | 155 | 65 | 33 0.9
2153DY |FIL000133| 1120 | 80 | 55 | 108 | 68 | 20 | 9 | 11 | 0.2 2153HY FIL000141 | 185| 95 | 8 | 155 | 65 | 33 | 9 | 11 | 0.9
2203DY |FIL000134| 1 |170| 90 | 70 | 158 | 78 | 20 0.4 2203HY FIL000142 | 240 | 125 | 100 | 210 | 95 | 33 1.5
2303DY |F1L000135f 2 | 170 | 110 | 70 | (79) | 98 | 20 | 10 | 13 | 0.5 2303HY FIL000143 | 240 | 125 | 100 | 210 | 95 | 33 | 10 | 13 | 1.6
4053DY |FIL000144| 2 | 170 | 130 | 75 | (79) | 118 | 30 0.3 4053HY FIL000149 | 235 | 140 | 120 | 205 | 110 | 43 1.6
4103DY |FIL000145| 2 | 170 | 130 | 95 | (79) | 118 | 30 9 | 11 0.4 4103HY FIL000150 | 235 | 140 | 120 | 205 | 110 | 43 9 | 11 1.7
4153DY |FIL000146) 2 | 170 | 130 | 95 | (79) | 118 | 30 0.4 4153HY FIL000151 | 235 | 140 | 120 | 205 | 110 | 43 1.7
4203DY |FIL000147| 2 | 200 | 145 | 100 | (94) | 133 | 30 0.5 4203HY FIL000152 | 270 | 155 | 125 | 240 | 125 | 43 2.2
4303DY |FIL000148| 2 | 200 | 145 | 100 | (94) | 133 | 30 | 10 | 13 | 0.6 4303HY FIL000153 | 270 | 155 | 125 | 240 |125| 43 | 10 | 13 | 2.2
Manufactured by Schaffner Electronik AG
Model DWG A B C D E F G H J L [0} P Mass kg
FN258L-42-07 1 329 1851 70 300 314 | 45 | 65 | 500 | 1.5 12 | M6 | AWGS 2.8
FN258L-55-07 1 329 185+1 80 300 314 | 55 | 6.5 | 500 | 1.5 12 | M6 | AWG6 3.1
FN258L-75-34 2 329 220 80 300 314 | 55 | 65 | — | 15 | — | M6 — 4.0
FN258L-100-35| 2 |379£1.5 220 90+0.8 | 350£1.2 | 364 | 65 | 65 | — | 1.5 | — | M10 — 5.5
FN258L-130-35| 2 |439+1.5 240 110+0.8 | 400+1.2 | 414 | 80 | 65 | — 3 — | M10 — 7.5
FN258L-180-07| 3 438+1.5 240 110+0.8 | 400£1.2 | 413 | 80 6.5 | 500 4 15 | M10 | 50 mm? 11
F 3;59P 4 See dimensions in the drawing. tabslzebte}izw.
3
/
w =3 JH EJ Model [Mass kg
. J i _O"f FN359P-250-99 16
A L _E «-J FN359P-300-99 16
N iy . A FN359P-400-99| 185
T b 9 FN359P-500-99| 19.5
t == | s N FN359P-600-99| 20.5
/“‘ i I \ @ |, FN359P-900-99 33
o = ==
> = —" o |E
* Note: When using CE standard Inverters, the
Drawing 1 Drawing 2 special EMC-compatible Noise Filter is
required. Contact your Yaskawa
representative.
W %’ 45°£5°
o
g — 1
51615 4
b
564+1.5 rzo?z Tr%% M5 X8
’ £ 3 :
8 . ] !
L1 L1 d = of =
o 2 olb 455 L=l §) 1
«® L3 :‘+02D' 9L3’ %28 | S
+0.2 Dia. e SR - Q
%/9 E—= o X o4
| 210205 [ 210205 e 3Tl =
Drawing 3 Drawing 4
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Output Noise Filter NEC TOKIN Corporation)

varccd 6 NooS Fi
Varispeed G7; Noise Filter
MEEB N[
R=—0 :ER/L1 Um 1 4
eI oSIL2 VIT2¢ 25
T—o"o—M—+T/L3 W/T3 03 6
- Example of Noise Filter € ti
o xample of Noise Filter Connection
200 V Clas
' “ﬁ;@fg‘fﬁ:ﬂe Output Noise Filter — Dimensions in mm
kW Model Code No. |Qty.x1[edzuren R ‘
0.4 LF-310 KA FIL 000068 1 10 , c -
0.75 LF-310 KA FIL 000068 1 10 B £ ;
1.5 LF-310 KA FIL 000068 1 10
2.2 LF-310 KA FIL 000068 1 10 G H
3.7 LF-320 KA FIL 000069 1 20 &
5.5 LF-350 KA FIL 000070 1 50 .
7.5 LF-350 KA FIL 000070 1 50 @
11 LF-350 KA FIL 000070 2 100
15 LF-350 KA FIL 000070 2 100 =i
18.5 LF-350 KA FIL 000070 2 100
2 LF-350 KA*2 | FIL 000070 3 150 Model |TerminalPlatel A| B|C| D/ E|F| G H [Y&s®
LF-3110 KB*2| FIL 000076 1 110 LF-310 KA |TE-K5.5 M4]140|100|100| 90 | 70 | 45 7X44.5| ¢44.5] 0.5
2030 30 LF-350 KA*2 FIL 000070 3 150 LF-320 KA |TE-K5.5 M4]140|100|100| 90 | 70 | 45 7X44.5| ¢ 4.5] 0.6
LF-375 KB*2 FIL 000075 2 150 LF-350 KA |TE-K22 M6]260|180|180|160|120| 65 7X44.5| ¢ 4.5] 2.0
2037 37 LF-310 KB |TE-K5.5 M4]140{100|100| 90 | 70 | 45 7X¢4.5| ¢ 4.5( 0.5
LF-3110 KB FIL 000076 2 220
2045 45 LF-320 KB |TE-K5.5 M4]140{100|100| 90 | 70 | 45 7X¢4.5| ¢ 45| 0.6
2055 55 LF-3110 KB FIL 000076 3 330 LF-335 KB |TE-K5.5 M4]140{100| 100| 90 | 70 | 45 7X¢4.5| ¢ 4.5( 0.8
2075 75 LF-3110 KB FIL 000076 4 440 LF-345 KB |TE-K22 M6]260|180|180|160(120| 65 7X¢4.5| 4 4.5( 2.0
2090 90 LF-3110 KB FIL 000076 4 440 LF-375 KB |TE-K22 M6|540|320|480|300|340|240(9X ¢ 6.5 4 6.5[ 12.0
2110 110 LF-3110 KB FIL 000076 5 550 LF-3110 KB |TE-K60 M8|540|340|480|300|340|240 9X46.5 46.5]19.5

*1 When two filters or more are required, connect them in parallel.
*2 Use one of noise filters for the CIMR-G7A2022 or CIMR-G7A2030 model.

400 V Class
Inverter hﬁ;té??)lfﬁ:zlte Output Noise Filter Input/Output Side Noise Filter Parallel Installation Example
kW Model Code No. | Qty.* Rmd'gu”em Junction Junction
0.4 LF-310KB FIL 000071 1 10 TSUUL”?' Tgr_m_irjél
0.75 LF-310KB FIL 000071 1 10
1.5 LF-310KB FIL 000071 1 10
2.2 LF-310KB FIL 000071 1 10 Varispeed G7
3.7 LF-310KB FIL 000071 1 10
5.5 LF-320KB FIL 000072 1 20 OR/L1
7.5 LF-320KB FIL 000072 1 20
11 LF335KB | FIL000073 | 1 | 35 yoe
15 LF-335KB FIL 000073 1 35 OT/L3
18.5 LF-345KB FIL 000074 1 45 @
22 LF-375KB FIL 000075 1 75 =
30 LF-375KB FIL 000075 1 75
37 LF-3110KB FIL 000076 1 D (O [
45 LF-3110KB FIL 000076 1 110
55 LF-375KB FIL 000075 2 150 Ground
75 LF-3110KB FIL 000076 2 220
90 LF-3110KB FIL 000076 3 330 When wiring contactors in parallel, make sure wiring lengths are the same to
110 keep current flow even to the relay terminals. Ground wires for noise filter and
132 inverter should be thick and as short as possible.
160 LF-3110KB FIL 000076 4 440
185
220 LF-3110KB FIL 000076 5 550
300 LF-3110KB FIL 000076 6 660

* When two filters or more are required, connect them in parallel.
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Zero Phase Reactor
Finemet Zero-phase Reactor to Reduce Radio Noise (Manufactured by Hitachi Metals, Ltd.)

78 max

3-M4
- ,Hexagon Socket

3—4.5 Dia J—LM
2-5.5Dia.| | | §
‘ ;
e v Mass: 195g
200 V Class Model F6045GB
Inverter Finemet Zero-phase Reactor
Recommended Wire Size mnt Recommended
Model Input Side | Output Side Model |Code No. |Qty. | wiing Method
CIMR-G7A20P4 2 2
CIMR-G7A20P7 2 2 4 passes
CIMR-G7A21P5 2 2 F6045GB | FIL001098 | 1 | through core
CIMR-G7A22P2 | 3.5 3.5 (Diagram A)
CIMR-G7A23P7 | 5.5 5.5
CIMR-G7A25P5 8 8 4 passes
F11080GB | FIL001097 1 h h
CIMR-G7A27P5 | 14 14 Diagtam &)
CIMR-G7A2011 22 22
CIMR-G7A2015 30 30 4 series
F6045GB | FIL001098 4 .
CIMR-G7A2018 30 30 (Diagram B)
CIMR-G7A2022 50 50
CIMR-G7A2030 60 60
CIMR-G7A2037 80 80
CIMR-G7A2045 | 50%x2P | 50x2P | F11080GB | FIL001097 1 series
CIMR-G7A2055 | 80x2P | 80x2P 4| (Diagram B)
CIMR-G7A2075 | 150%2P | 100%2P
CIMR-G7A2090 |200x2P or [150x2P*or
CIMR-G7A2110 | 50x4P | 50x4p | 2 0160PB | 300-001-041
400 V Class
Inverter Finemet Zero-phase Reactor
Recommended Wire Size mni Recommended
Model Input Side | Output Side Model |Code No. |Qty.| wiing Method
CIMR-G7A40P4 2 2
CIMR-G7A40P7 2 2
CIMR-G7A41P5 2 2 4 passes
CIMR-G7A42P2 | 3.5 3.5 F6045GB | FIL001098 | 1 | through core
CIMR-G7A43P7 | 3.5 3.5 (Diagram A)
CIMR-G7A45P5 5.5 5.5
CIMR-G7A47P5 8 8
CIMR-G7A4011 8 8
CIMR-G7A4015 8 8
CIMR-G7A4018 14 14 4 series
CIMR-G7A4022 | 22 | 22 | F6045GB | FILOO1098 | 4 | piagram B)
CIMR-G7A4030 38 38
CIMR-G7A4037 38 38
CIMR-G7A4045 50 50
CIMR-G7A4055 50 50
CIMR-G7A4075 100 100
CIMR-G7A4090 | 50x2P | 50X 2P | F11080GB | FIL001097
CIMR-G7A4110 | 80x2P | 80X2P 4 4 series
CIMR-G7A4132 | 80x2P | 80x2P (Diagram B)
CIMR-G7A4160 [100x2P| 100X 2P
CIMR-G7A4185 325 250
CIMR-G7A4220 |200%2P 150X 2P* | F200160PB | 300-001-041
CIMR-G7A4300 [325X2P 250X 2P

* Use the F11080GB model finemet zero-phase reactor.
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Note: Finemet is a registered trademark of Hitachi Metals, Ltd.

A
%’ Bl . 3-M5
®| = f\r Hexagon Socket
|
£
&) (ﬁf
3 e 10077 ] ‘ 3-5.2 Dia . 26 max
Q‘g 181 max
o ‘ 150+ ‘ ‘w
sSENSEIE. - S
Model F11080GB
3
£
~
~
| 241 max o ‘ ‘ 42 max
3 | 220+0.5 max , ! !
Hal |
He—o——4 1Y
|| O 4
f »L# Mass: 22609

Model F200160PB
Can be used both for input and output sides of
the inverter and effective on noise reduction.

Connection Diagram A (Output)

Varispeed G7  Zero Phase
Reactor

Power
Supply

2nd pass

3rd pass

4th pass
Pass each wire (U/T1, V/T2, W/T3) through the core 4 times.

Connection Diagram B (Output)
Varispeed G7

Zero Phase Reactor

Power
Supply

/)

R/LT U/
i
S/L2 V/T2 0.““
T/L3  W/T3 L"

Put all wires (U/T1, V/T2, W/T3) through 4 cores
in series without winding.




Fuse and Fuse Holder

Install a fuse to the drive input terminals to prevent damage Connection Di agram
in case a fault occurs. DC Input Power Supply (example shows two Varispeed G7 drives connected in parallel)

. . . . For use with an AC power supply see the connection diagram on page 28.
Refer to the instruction manual for information on UL-
DC power supply
approved components. (converter)

Options, Peripheral Devices '

[Fuji Electric FA Components & Systems Co., Ltd] Note: When connecting multiple drives together, make sure that
each drive has its own fuse. If any one fuse blows, all fuses
should be replaced.
Inverter AC Power Supply Input DC Power Supply Input
Model Fuse Fuse Holder Fuse Fuse Holder
Voltage | - CIMR-G7A | \jogel RZ‘E:J::?L'A”)’" Qty.| Model |Qty.| Model R?:tjr‘:e':tte(w‘ Qty. | Model | Qty.

20P4
20P7 CR2LS-30 CR2LS-30
21P5 CM-1A 1 CM-1A 1
55po CR2LS-50 CR2LS-50
23P7 CR2LS-100 CR2LS-100
25P5 CR21-125 CR2L-125
27P5 CR2L-150 CM-2A 1 CR2L-150 CM-2A 1
2011 CR21-175 CR2L-175

200V 2015 CR21-225 100 3 CR21-225 100 9

Class 2018 CR2L-260 CR2L-260
2022 CR2L-300 CR2L-300
2030 CR2L-350 CR2L-350
2037 CR2L-400 % CR2L-400 %
2045 CR21-450 CR21-450
2055 CR2L-600 CR2L-600
2075 CR2L-600 CR2L-600
2090 CR2L-600 CR2L-600
2110 CS5F-800 200 CS5F-800 200
40P4 CR6L-20 CR6L-20
40P7 CR6L-30 CR6L-30
41P5 CMS-4 3 CMS4 2
42P2 CR6L-50 CR6L-50
43P7
45P5
47P5 CR6L-75 CR6L-75
:81 :3 CR6L-100 100 CMS-5 3 CR6L-100 100 CMS-5 2
2018 CR6L-150 CR6L-150

meodm e = |

ass 4037 i -

4045 CR6L-300 CR6L-300
4055 CR6L-350 CR6L-350
4075 CR6L-400 CR61-400
4090 CS5F-600 % CS5F-600 *
4110 CS5F-600 CS5F-600
4132 CS5F-600 CS5F-600
4160 CS5F-800 200 CS5F-800 200
4185 CS5F-800 CS5F-800
4220 CS5F-800 CS5F-800
4300 CS5F-1000 CS5F-1000

* Manufacturer does not recommend a specific fuse holder for this fuse.
Contact the manufacturer for information on fuse dimensions. 79



Braking Unit,
Braking Resistor Unit

To supply braking for inverter, a l
braking unit and braking resistor unit

are needed. 0.4 to 15 kW (200 V/400 V)
inverters are equipped with braking

units as standard. Connect inverter- SSarte

mounted or separately-installed type «5\5 : M C€ .
units according to inverter

C
|

{ LI
L

MHHNE

IR AR

MMM NAN
IMMMNRRn

>

R Separately-installed Type Inverter-mounted Type Separately-installed Type
applications and output. Braking Unit Braking Resistor Braking Resistor Unit
. . Braking Resistor Unit*!
Inverter Braking unit Inverter-mounted Type (3 %ED,10 s max.) *2 Separately-installed Type (10 %ED,10 s max.)*3
Max. |Model| Model Model Brakin Model S Braking |Comectatle
Voltage Mﬁ?gr"gﬁlpeut CIMR-| CDBR- NUO' ?jf ERF- |Resistance| Code No. ’IIJO' Zf TOrquegI<5 Diagran [ LKEB- Sp?(;ﬂc.attlons ’\llJOI Zf Torque25 Resﬂltr;bie Diagram
W |GTA €9 150w % ppy | Orneswior (Used) o | Valke
0.4 |20P4 201 2000 R007505 1 220 A | 20P7 T0W 200 Q| 1 220 48 B
0.75 |20P7 201 2000 R007505 1 125 A | 20P7 T0W 200 Q| 1 125 48 B
1.5 |21P5 101 100Q R007504 1 125 A | 21P5 | 260W 100 Q| 1 125 16 B
2.2 |22P2 700 70Q R007503 1 120 A | 22P2 | 260W 70Q| 1 120 16 B
3.7 |23P7 Built-in 620 620 R007510 1 80 A | 23P7 | 390W 400Q| 1 125 16 B
5.5 |25P5 — — — — | — |—| 25P5 | 520W 300| 1 115 16 B
7.5 |27P5 — — — — | — |—| 27P5 | 780W 20Q| 1 125 9.6 B
11 2011 — — — — | — |—| 2011 |2400W1360Q| 1 125 9.6 B
200V 15 [2015 — — — — | — |—| 2015 |3000W 100| 1 125 9.6 B
Class | 18.5 (2018 2022D 1 — — — — | — |—| 2018 [4800W 8Q| 1 125 6.4 C
22 |2022| 2022D 1 — — — — | — |—| 2022 [4800W 68 0| 1 125 6.4 C
30 |2030| 2037D 1 — — — — | — |— 2015 |3000W 100Q| 2 125 9.6 E
37 |2037| 2037D 1 — — — — | — |—| 2015 |3000W 10Q| 2 100 9.6 E
45 2045 2022D 2 — — — — | — |—| 2022 |4800W 6.8 Q| 2 120 6.4 D
55 |2055| 2022D 2 —_— — — — | — |—| 2022 |4800W 6.8 0| 2 100 6.4 D
75 |2075| 2110B 1 — — — — | — |—| 2022 |4800W 6.80Q| 3 110 1.6 E
90 |2090| 2110B 1 — — — — | — |—| 2022 |4800W 6.8 Q| 4 120 1.6 E
110 |2110]| 2110B 1 — — — — | — |—| 2018 [4800W 8Q| 5 100 1.6 E
0.4 |40P4 751 750 Q) R007508 1 230 A | 40P7 T0W 750 Q| 1 230 96 B
0.75 |40P7 751 750 Q) R007508 1 130 A | 40P7 T0W 750 Q| 1 130 96 B
1.5 |41P5 401 4000 R007507 1 125 A | 41P5 | 260W 400 Q| 1 125 64 B
2.2 |42P2 301 3000 R007506 1 115 A | 42P2 | 2600W 250 Q| 1 135 64 B
3.7 |43P7 Built-in 201 2000 R007505 1 105 A | 43P7 | 390W 150 Q| 1 135 32 B
5.5 |45P5 — — — — | — |—| 45P5 | 520W 100 Q| 1 135 32 B
7.5 |47P5 — — — — | — |—| 47P5 | 780W 750| 1 130 32 B
11 [4011 — — — — | — |—| 4011 |[1040W 50Q| 1 135 20 B
15 [4015 — — — — | — |—| 4015 |1560W 40Q| 1 125 20 B
18.5 |4018| 4030D 1 — — — — | — |—| 4018 [4800W 320Q| 1 125 19.2 C
400V 22 |4022| 4030D 1 — — — — | — |—| 4022 [4800W27.20Q| 1 125 19.2 C
cl 30 |4030| 4030D 1 — — — — | — |— 4030 |6000W 200Q| 1 125 19.2 C
ass 37 [4037| 4045D | 1 — — — | — | — /| 4037 |%0w 160 1 | 125 | 128 | C
45 4045 4045D 1 — — — — | — |—| 4045 |9600W13.6 Q| 1 125 12.8 C
55 |4055| 4030D 2 — — — — | — |— 4030 |6000W 200Q| 2 135 19.2 D
75 |4075| 4045D 2 —_— — — — | — |—| 4045 |9%600W13.6 Q| 2 145 12.8 D
90 |4090| 4220B 1 — — — — | — |—| 4030 |6000W 200Q| 3 100 3.2 E
110 |4110]| 4220B 1 — — — — | — |— 4030 |6000W 200Q| 3 100 3.2 E
132 |4132]| 4220B 1 — — — — | — |—| 4045 |9600W13.6 Q| 4 140 3.2 E
160 |4160| 4220B 1 — — — — | — |—| 4045 |9600W136 0| 4 140 3.2 E
185 |4185| 4220B 1 — — — — | — |—| 4045 |9600W13.6 Q| 4 120 3.2 E
220 |4220| 4220B 1 — — — — | — |—| 4037 |9600W 16Q| 5 110 3.2 E
300 |4300| 4220B 2 — — — — | — |—| 4045 |9600W1360Q| 6 110 32 | —
* 1 When connecting a mounting type resistor or braking resistor * 3 Load factor during deceleration to stop a load with constant torque. With constant output
unit, set system constant 1.3-04 to 0 (stall prevention disabled or continuous regenerative braking, the load factor is smaller than the specified value.
during deceleration). If operating without changing the * 4 Resistance value per one braking unit. Select a resistance value that is larger than
constant, motor does not stop at set deceleration time. connectable minimum resistance value to obtain enough braking torque.
* 2 When connecting mounting type braking resistor, set system * 5 For an application with large regenerative power such as hoisting, the braking torque or
constant L8-01 to 1 (braking resistor protection enabled). other items may exceed the capacity of a braking unit with a braking resistor in a standard

combination (and result in capacity overload). Contact your YASKAWA representatives
when the braking torque or any other item exceeds the values in the table.
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Connections

Connection Diagram

"~ 7] Braking

Wiring sequence should shut

! resistor ! *2 off input power to the drive

A

Breating Resistor Unit
Overheat Contact
(Thermoswitch Contact)

A

r+ 3727
i | 707, 73 Braking
'P Resistor
. Unit*2 *s
-Vanspeedl .
67 =% + B1 B2|
: || ING Slave (;
" * SC
o [y
OUT (Master)
Wiring sequence should | @;éi
shut off input power to |
the drive when the Ground
thermal relay trips. 9IN1 ouT1
IN2 OUT2
.

.M_AE_BMC EA|EBJEC |

Fault relay Transistor short-circuit
output*”  detection output*

Breating Resistor Unit
Overheat Contact
(Thermoswitch Contact)

117,721 Braking
' Resistor
P Unit*2 *5
=T ¥ Bl Bz'l
IN(Slave) t

! I f% sc 4
| OUT (Master)
| @;@51. L

$Gvound
ouT1
IN2 ouT2 ¢

.|

@)BMC EALE BECl

Fault relay Transistor short-circuit
output*”  detection output*”

Connection Diagram D

Connection Diagram B

(Braking Units in Parallel*9)

Thermal relay
trip contact

_écﬁ- -| Braking

Resistor Unit

Ground

O

Fault relay contact

Braking Unit*2

Braking
Reswstor Unit*2*5

Braking Unit*2 *4

| Lg 2
Breatmg Resistor Unit

! Qverheat Contact
SC (Thermoswitch Contact)

ok,

|Gn§und

'
when the thermal relay trips. A_{-}l *2, %5 Wiring sequence should shut 1 External fault input
- off input power to the drive 4
I ELCB or MCCB MC ' B1 -—0-- '| when the thermal relay trips. |.M_A
u/m © 3-phase R—x t ©R/L1 U/T1 © Fault relay Transistor short-circuit
V/T2 & @ power S*x/"\ ; ds/L2 VT2 & @ _ output*7 " detection output*?
W/T3 @ supply  T—x /" } /L3 W3 & ELCB or MCCB MCF B2
R —— } _ /20! LEN 3-phase R—x RIL1 U &
| | 1 ; | power $H/w} 3 S/L2 w2 & 1MW)
| | Varispeed G7 | Ground Braking resistor unit | | Varispeed G7 1 supply 400/2&)‘/\‘/\ %3 QL3 W/T3 ©-
I i Thermal elay trip contact ! _______400/200V *3__
1 48 Vdc or less fclay o, ot - -
| C ! x50 mA ! | . V6 2000 7 OFF N, | |
i “Function | i~ .
; Dita s | ; | ! PO Varispeed G7
| #—p‘; ! 1 Thermal elay tp confaci
1l MC_MA i ! T 0 g
' TRX 1 ! | e
‘ ]

Connection Diagram C

Breating

x4 Resistor Unit*2*

Wiring sequence should shut
off input power to the drive
when the thermal relay trips.

ELCB or MCCB e =€

3-phase R & R/LW T d
oo} ﬁﬁz 5 stz ym e Q)
supply % T/L3 wW/T3 ®-
R et Lo
o =10 |
1 I i Varispeed G7 |
! Themal ey tip contact |
! i i | @ o
!
| S P L
i ' 1 Ground
e TRX L
T Fodt ooy coniact [} (B-unit mut

s

s
Breating Resisor Unit
Ovetheat Contect
(Themmoswitch Contact)
P- |
S
'
5

e

lgo A1

iple connection)

Connection Diagram E

*1: Set L8-01 to 1 to enable braking resistor overload protection in the drive when % 5 : Be sure to protect non-Yaskawa braking resistors by thermal overload relay.
using braking resistors, and set a multi-function input to “Braking Resistor %6 : When using more than one braking unit connected in parallel, set one of the
Fault” (H1-"}"i= D). Wiring sequence should shut off power to the drive when braking units as the master, and set the others as slaves.
a fault output is triggered. *7: Connect fault relay output to multi-function digital input Si_} (External -
%21 Set L304 to 0 or 3 to disable stall prevention when using a braking unit, a Fault). @
braking resistor, or a braking resistor unit. If the function is enabled under these Connect the CDBR transistor short-circuit detection output to disconnect main g
conditions, the drive may not stop within the specified deceleration time. input power to the drive. 8
%31 200V class drives do not require a control circuit transformer. % 8 : Connect directly to the drive terminal or install a terminal block. T
*4 : When connecting a separately-installed type braking resistor unit (model *9: Contact your Yaskawa representative or nearest agent when using the @
CDBR) to drives with a built-in braking transistor (200 V/400 V 15 kW or less), braking unit (CDBR-_; D) with earlier models (CDBR-{_: B or CDBR-:_:C). '5.
connect the B1 terminal of the drive to the positive terminal of the braking %10 :Connect fault relay output to multi-function digital input Si_: (External E
resistor unit and connect the negative terminal of the drive to the negative Fault). &
terminal of the braking resistor unit. The B2 terminal is not used in this case. 5
[ ] '.6-
Dimensions mm ©
MBraking Unit
CDBR-2022D, -2037D, CDBR-2110B CDBR-4220B
Up Up
-4030D, -4045D . T Mig. hole X 4 (M6) _ " " Mg hole x 4 (uB)
~ O 140 é mm 210 é‘
L 1 s i —g 5
EI | L I | 5 d Modevlr_ Heat Loss
— 2 D E CDBR-] (W)
. g | [ e s 20 e o | -2022D 27
I ) tenminal M6 (oushing 28 da) |7 terminal M6 (bushing 28 da) 2037D 38
] i (oo 5 (o 5. 2110 6
asteelllE) ) e 4030D 24

Weight: 2 kg

Weight: 12 kg
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MBraking Unit External Heatsink Attachment

Use the external heatsink attachment for installation Dimensions (mm)
with the heatsink outside the enclosure. ¢ R WQ
Model
Attachment (Code No.) 1
EE |
2037D EZZ021711A I T
3 4030D (100-066-355)
: 2045D | &
109 48
B Braking Unit Panel Cutout Dimensions
wi 4.d1
Model Dimensions (mm) ] ‘ e
CDBR-: i W H W1 | W2 | W3 | H1 H2 | H3 | di |
2022D L
2037D - ‘ T
2030D 172 | 226 | 108 | 118 | 84 | 166 | 172 | 152 | M4 1 e
4045D T
L
W
B Braking Resistor Unit (Inverter-mounted Type)
s Note: Prepare mounting screws
= =t -l (2-M4 X 8 tapped screws).
|1+ ‘ 182 Screws 8mm or more and general
|
[ T l F—‘%gg’—ﬁ metric screws cannot be used.
! —7—
ot —=

| 1 lE/Iass 1 0.2 kg ‘ mri‘
~  (Model ERF-150W. N
u }’ ey xﬁgt

B Braking Resistor Unit (Separately-installed Type)

yTG Screw . ® MTG Screw
B B f 18 | [
|
: ol @ a m‘
i | |
o | |
T | L s
c s | 3
00 mﬂl— A 300 more jg 50 or more i - (50 or more — g
- ] = T L |
Voltage Modeﬂl_}’ Dimensions in mm ik é;;[aarg(.’eoﬁ;t)r:vpatli)olﬁ Voltage Mode} . Dimensionstinimm bl ll;;\?vrearg(?oﬁyfn?patli)olﬁ
LKEB-L:| A | B | C | D | MTG Screw kg W LKEB-L:| A | B | C | D | MTG Screw kg W
20P7 105 | 275 | 50 | 260 M5X3 3.0 30 2011 266 | 543 | 246 | 340 M8X4 10 440
21P5 130 | 350 | 75 | 335 M5X4 4.5 60 200V 2015 356 | 543 | 336 | 340 M8X4 15 600
200V 22P2 130 | 350 | 75 | 335 M5X4 4.5 89 Class 2018 446 | 543 | 426 | 340 M8X4 19 740
Class 23P7 130 | 350 | 75 | 335 M5X4 5.0 150 2022 446 | 543 | 426 | 340 M8 X4 19 880
25P5 250 | 350 | 200 | 335 M6X4 7.5 220 4011 350 | 412 | 330 | 325 M6X4 16 440
27P5 250 | 350 | 200 | 335 M6X4 8.5 300 4015 350 | 412 | 330 | 325 M8X4 18 600
40P7 105 | 275 | 50 | 260 M5X3 3.0 30 4018 446 | 543 | 426 | 340 M8X4 19 740
41P5 130 [ 350 | 75 | 335 M5X4 45 60 4(.:?:1)5: 4022 446 | 543 | 426 | 340 M8X4 19 880
400V 42P2 130 [ 350 | 75 | 335 M5X4 4.5 89 4030 356 | 956 | 336 | 740 M8X4 25 1200
Class 43P7 130 | 350 | 75 | 335 M5X4 5.0 150 4037 446 | 956 | 426 | 740 M8X4 33 1500
45P5 250 | 350 | 200 | 335 M6X4 7.5 220 4045 446 | 956 | 426 | 740 M8X4 33 1800
47P5 250 | 350 | 200 | 335 M6X4 8.5 300
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DC Reactor (UZDA-B for DC circuit)

I“.".""a.a :‘_

nE
-+ U,
e 'J_"‘,a—p'

When power capacity is significantly greater when compared
to inverter capacity, or when the power-factor needs to be

improved, connect the AC or DC reactor.

Take off the
common bar
between @1
and @2, and
wire as shown
in the diagram.

AC reactor can be used at the same time for harmonic measure.

DC Reactor

@1

4000 ¢ With Reactor for
Power Power Supply
Supply Coordination

Capacity 4

|
|
|
|
(KVA) , :

Without Reactor

|
400

0 60
200 V Class Inverter Capacity (KVA)
Max. Applicable | Current| |nductance . Dimensions in mm Approx. || oss |WiréSize
Motor Output | Val Code No. |Drawin
T [ A | mH X [ Y- Y| Z ] B [HK[ G | ¢1]¢2]| * | W | mme
0.4 54 8 X010048 1 85 — — 53 74 |—|—| 32 M4 — 0.8 8 2
0.75
1.5
2.2 18 3 X010049 86 80 36 76 60 [55(18 — M4 M5 2.0 18 5.5
3.7
?g 36 1 X010050 2 105 90 46 93 64 [80(26| — M6 M6 3.2 22 8
1 ; 72 0.5 X010051 105 105 56 93 64 [100[26| — M6 M8 4.9 29 30
18.5t0 110 Built-in
400 V Class
Max. Applicable [ Current| |nductance . Dimensions in mm Approx. [ Loss |Wird'Size
Motorvc\)lutput Va/!\ue mH Code No. Drawmg X Yz Ya 7 B ATK G ¢ 1 ¢ > kagss W e
0.4 3.2 28 X010052 85 — — 53 74 |—|—| 32 M4 — 0.8 9 2
0.75 1
;g 5.7 11 X010053 90 — — 60 80 |—|—| 32 M4 — 1.0 11 2
3.7 12 6.3 X010054 86 80 36 76 60 |55[18] — M4 M5 2.0 16 2
?g 23 3.6 X010055 105 90 46 93 64 |80(26| — M6 M5 3.2 27 5.5
- 2
}; 33 1.9 X010056 105 95 51 93 64 |90(26| — M6 M6 4.0 26 8
18.5 to 300 Builtsin
* 75 °C, IV wire, ambient temperature 45 °C, bundle of max. 3 wires
Dimensions in mm
Yy I . e

o} =5

Zﬁ U 2-%?6 Holes

(L:on(rjwection {
ea Name Plate
(1.25 mme)\“ T

1

—]]

Drawing 1

bt
Yi

=

T2 Terminals (¢2)

+ 7 +| !
Ol ‘
| X N‘
|
aF ‘ + |
.8 ]
X —
. 4-MTG Holes
Drawing 2 (41
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Terminal Type

200 V Class
Max. Applicable | Current = : : . Approx.
Motor Output | Value Induncflt:nce Code No. | £ Sl ) Mass L(‘ﬁs
kW A a| X | Y2 | Yi Z B H K G | ¢1]| 92 kg
00'745 54 8 300-027-130 | 1 8 | — | — | 8 | 74| — | — | 32 | M4| M4 0.8 8
1.5
2.2 18 3 300-027-131 86 | 8 | 36 | 101 | 60 | 55 | 18 | — | M4 | M4 2 18
3.7
?g 36 1 300-027-132 2 105 | 94 | 46 | 129 | 64 | 80 | 26 | — | M6 | M4 3.2 22
:II ; 72 0.5 300-027-133 105 | 124 | 56 | 135 | 64 | 100 | 26 | — | M6 | M6 4.9 29
400 V Class
Max. Applicable | Current = : : : Approx.
Motor Output | Value Indunci’:_lance Code No. | & Dimensions in mm Mass Ls\?s
kW A al X [ Y2 | Y Z B H K G | ¢1]| 92 kg
00'745 3.2 28 300-027-134 8 | — | — | 81 | 74| — | — | 32 | M4| M4 0.8 9
- 1
;g 5.7 1 300027-135 90 | — | — |8 |8 | —|— |32 | M| M| 1 1
3.7 12 6.3 300-027-136 86 | 84 | 36 | 101 | 60 | 55 | 18 | — | M4 | M4 2 16
?g 23 3.6 300-027-137 9 105 | 104 | 46 | 118 | 64 | 80 | 26 | — | M6 | M4 3.2 27
:II é 33 1.9 300-027-138 105 [ 109 | 51 | 129 | 64 | 90 | 26 | — | M6 | M4 4 26
Dimensions in mm
$2 92
U x U x
PNES ‘ ]

o1

Drawing 1

84
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AC Reactor (UZBA-B for Input 50/60 Hz)

AC Reactor

inverters (high-carrier

X
§
4
$
frequency of 2.5 kHz or 2
more), do not connect an AC %

When power capacity is significantly greater when compared Select an AC reactor according to the motor capacity.
to inverter capacity, or when the power-factor needs to be Standard Varispeed G7 is a DC reactor.
improved, connect the AC or DC reactor.

200 V Class

Options, Peripheral Devices '

Mﬁé'tcﬁ\rpopu(t;;gtle C\llJar[Sg * | Inductance Code No. |Drawing Rimensionslinimm A,’\’,lpa;‘)sx' Loss

KW A mH A B B1 C D E F H J K L M kg \'

3.7 20 0.53 X 002491 130 | 88 | 114 | 105 | 50 | 65 | 130 | 22 | M6 | 115 | 7 | M5 3 35

5.5 30 0.35 X 002492 130 | 88 | 119 | 105 | 50 | 70 | 130 | 22 | M6 | 9 7 | M5 3 45

7.5 40 0.265 X 002493 130 | 98 | 139 | 105 | 50 | 75 [ 130 | 22 [ M6 |15 | 7 | M6 4 50

11 60 018 X 002495 160 | 105 | 1475 | 130 | 75 | 85 | 160 | 25 | M6 | 10 7 | M6 6 65

15 80 0.13 X 002497 180 | 100 | 155 | 150 | 75 | 80 | 180 | 25 | M6 | 10 7 | M8 s 75

18.5 90 012 X 002498 L 180 | 100 | 150 | 150 | 75 | 80 | 180 | 25 | M6 | 10 7 | M8 3 90

22 120 0.09 X 002555 180 | 100 | 155 | 150 | 75 | 80 | 180 | 25 | M6 | 10 7 [ M10 3 90

30 160 0.07 X 002556 210 | 100 | 170 | 175 | 75 | 80 | 205 | 25 | M6 | 10 7 | M10 12 100

37 200 0.05 X 002557 210 | 115 | 1828 | 175 | 75 | 95 | 205 | 25 | M6 | 10 7 [ M10 15 110

45 240 0.044 X 002558 240 | 126 | 218 |215%5| 150 | 110 | 240 | 25 | M6 | 8 7 | M10 23 125

55 280 0.038 X 002559 240 | 126 | 218 |215%5| 150 | 110 | 240 | 25 | M8 | 8 0 | M12 23 130

75 360 0.026 X 002560 270 | 162 | 241 [230%5] 150 | 130 | 260 | 40 | M8 | 16 | 10 | M12 32 145

90 500 0.02 X 010145 , |80 | 162 | 286 [315:65] 150 | 150 [ 320 | 40 | M10 | 16 | 10 |M12 55 200

110 500 0.02 X 010145 330 | 162 | 286 |315%5] 150 | 130 | 320 | 40 | M10 | 16 | 10 | M12 55 200

400 V Class
Mn%’tﬁpopﬂgﬂe C\lfénrﬁg * | Inductance Code No. |Drawing Dimensions in mm Al’\)llparsosx' Loss

" A mH AlB B | c|D]EJF[RH][J[K]L][mMm]|" S W

7.5 20 1.06 X 002502 160 | 90 | 115 | 130 | 75 | 70 | 160 | 25 | M6 | 10 7 | M5 5 50

11 30 0.7 X 002503 160 | 105 | 1325 | 130 | 75 | 85 | 160 | 25 | M6 | 10 7 | M5 6 65

15 40 0.53 X 002504 180 | 100 | 140 | 150 | 75 | 80 | 180 | 25 | M6 | 10 7 | M6 8 90

18.5 50 042 X 002505 180 | 100 | 145 | 150 | 75 | 80 | 180 | 25 | M6 | 10 7 | M6 3 90

22 60 0.36 X 002506 180 | 100 | 150 | 150 | 75 | 80 | 180 | 25 | M6 | 10 7 | M6 85 90

30 80 0.26 X 002508 . 210 | 100 | 150 | 175 | 75 | 80 | 205 | 25 | M6 | 10 7 | M8 12 95

37 90 0.24 X 002509 210 | 115 | 1775 | 175 | 75 | 95 | 205 | 25 | M6 | 10 7 | M8 15 110

45 120 018 X 002566 240 | 126 | 193 |205%5] 150 | 110 | 240 | 25 | M8 | 8 10 | M10 23 130

55 150 0.15 X 002567 240 | 126 | 198 |20545| 150 | 110 | 240 | 25 | M8 | 8 10 | M10 23 150

75 200 011 X 002568 270 | 162 | 231 |230%5]| 150 | 130 | 260 | 40 | M8 | 16 | 10 | M10 32 135
90/110 250 0.09 X 002569 270 | 162 | 231 [230%5] 150 | 130 | 260 | 40 | M8 | 16 | 10 | M12 32 135
132/160 330 0.06 X 002570 320 | 165 | 253 |230%5] 150 | 130 | 320 | 40 | M10 | 175 | 12 | M12 55 200
;gg 490 0.04 X 002690 2 | 330 | 176 | 203 |315+5| 150 | 150 | 320 | 40 |[M10 | 13 | 12 |M12 60 340

300 660 0.03 300-032-353 3| 330 | 216 | 353 |285+5] 150 | 185 | 320 | 40 | M10 | 155 | 18 | M16 30 310

Dimensions in mm
6-M: Terminal 6-M: Terminal
2-M8 Eyebolts Name Plate 2-M8 Eyebolts Name Plate

6-M: Terminal Name Plate

A B
Detail of K - L
MTG Hole A0: MTG Holes 4-J: MTG Holes 4-J: MTG Holes

Drawing 1 Drawing 2 Drawing 3



Terminal Type

200 V Class
Max. Applicable | Current = . . ’ Approx.
Motor Output | Value Indun:t:nce Code No. % Dimensions in mm Mass Loss
kW A a A B B1 C D E F H J K M kg w
0.4 2.5 4.2 X002
0.75 = 21 ngzggi 120 | 71 120 | 40 50 | 105 | 20 10.5 2.5 15
. . 1 .
1.5 10 1.1 X002489 25
20 5 o7l X002490 130 | 88 130 | 50 70 | 130 | 22 11.5 M4 3 30
3.7 20 0.53 300-027-120 140 — 35
5.5 30 0.35 300-027-121 135 88 150 130 %0 o 130 22 M6 9 3 45
7.5 40 0.265 300-027-122 9 135 | 98 | 160 | 140 | 50 80 | 130 | 22 11.5 M5 4 50
11 60 0.18 300-027-123 165 | 105 | 185 | 170 75 85 160 25 10 M6 6 65
15 80 0.13 300-027-124 75
185 % 012 300027-125 185 | 100 | 180 | 195 | 75 80 | 180 | 25 10 M6 8 %
400 V Class
Max. Applicable | Current = . . . Approx.
Motor Output | Value Indu:\t:nce Code No. % Dimensions in mm Mass Loss
kW A a A B B1 C D E F H J K M kg w
0.4 1.3 18
0.75 25 34 iggggg; 120 | 71 120 | 40 50 | 105 | 20 10.5 2.5 15
1.5 5 4.2 X002563
1 —
2.2 7.5 3.6 X002564 130 88 30 | s0 70 50 | 2 o M4 3 2
3.7 10 2.2 X002500 M6 | 115 40
5.5 15 1.42 X002501 98 80 ) 4 50
7.5 20 1.06 300-027-126 90 | 160 70 5 50
11 30 0.7 300-027-127 9 165 105 | 175 155 75 85 160 95 10 M4 6 65
15 40 0.53 -
185 %0 042 28&83;52 185 | 100 | 170 | 185 80 | 180 M5 8 90
Dimensions in mm
M
M}g.hoIeXES(M) UXVYWZ

Mounting hole 1:7[:[}
K

specifications
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VS Operator
Standard Steel Plate Type

Meter
Adjusting
Potentiometer

Freq. Setting
Potentiometer
Switch

Power

Indication

Lamp Run

Switch
Fault

Run/Stop
Switch

Small Plastic Type

Frequency
Meter

Meter
Adjusting
Potentiometer

Run

Indication

Lamp Power

Fault

Digital Operator

LCD Monitor
(Model JVOP-160)
Attached as Standard

Frequency Meter

Master/Aux
Freq. Reference

Fault Reset

Frequency
Setting

Potentiometer

Forward/Reverse

-
‘& Master/Aux

L

Freq. Reference
Switch

Panel Cutout
57

&
o000 o0

o 0o 0o

SIE |
145 a4 ‘
e ;
5 5 { Through oi
l . Hole ‘ N

o |

A —

Stop Switch
. ‘/

Fault Reset Switch

LED Monitor
(Model JVOP-161)

4—4»/1/2—M3 MTG Holes

Panel

Lo

(60)

Product Series

Model JVOP Code No. Frequency Meter Specifications
JVOP-96 -[1] JVOP-96P1 DCF-6A3V 1mA 75Hz
JVOP-96 - JVOP-96P2 DCF-6A3V 1mA 150 Hz
JVOP-96 - JVOP-96P3 DCF-6A3V 1mA 220 Hz

Dimensions in mm

3

7S TR

=

Mounting Space
'1-2.:“ . } for Faceplate
N N |
g | |
g (] Hole for ! gl 8
— Operator Panel
. |
- L ~H—
\;?GD}—‘{anles »..—..{'85 2-4 Dla.
2-23 Dia.
fubber B Mass : 1.8 kg Panel Drilling Plan
Product Series
Model JVOP Code No. Frequency Meter Specifications
JVOP-95 - JVOP-95P1 TRM-45 3 V1 mA 60/120 Hz
JVOP-95 -[2] JVOP-95P2 TRM-45 3 V1 mA 90/180 Hz
Dimensions in mm
17 0 17
2j=f =l

FREQ SHT

" 0| 5

D
ASTER KU\ =

TR (AL
SOUKCE RDY

o
P R

1 WS

o )

Mounting Space
for Faceplate ~
Hole for

Operator Panel - ’
|

Il
i

T

|

132
140

<
3-M3 Tapped
Holes

Mass : 0.8 kg
Digital Operator
Extension Cable

Panel Drilling Plan

Model Code No.
WV001 (1m) | WV001
.ﬂ",v‘l WV003 Gm) | WV003

Note: Never use this cable for
connecting the drive to a
PC. Doing so may damage
the PC.

Model

Code No.

WV103

WV103

87
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Frequency Meter/Ammeter (Model DCF-6A*, 3 V TmA full-scale) Potentiometer (%, ™)

Scale
75 Hz fullscale: Code No. FM000065
60/120 Hz full-scale: Code No. FM000085

Frequency Meter Adjusting Potentiometer (

12.5

4|

30 12

4-M3 MTG Bolts

2-M4 Terminal Screws

in mm

60

24 24

4-4 Dia.

Mass : 0.3 kg

Panel Drilling Plan

© 2 kQforfrequency
reference contral

© 20 KO for
scal e adj usting

Note: For scale of ammeter, contact your YASKAWA representative.

* DCF-6Ais 3V, 1mA, 3kQ. For Varispeed G7 multi-function analog monitor output, set

frequency meter adjusting potentiometer or constant H4-02, -05 (analog monitor output

gain) within the range of 0 to 3 V (initial setting is 0 to 10 V).

Frequency Setting Potentiometer (Model RV30YN20S, 2 kQ Code No. RH000739)

Adjusts motor frequency through use of frequency setting knob located over the potentiometer.

Model RV3QYN20S 20 kQ)
Code No. RH000850

Corrects frequency meter reading.

Output Voltmeter (Model SCF-12NH Rectification Type Class 2.5)

Resistance| Code No.
RH 2k0| ETX 3270
20kQ | ETX 3120

Mass : 20 g

Frequency Setting
Knob (Type CM-3S)

Used to adjust potentiometer
frequency setting.

25%!
T M9P0.75
p

¢3O +2
|

o
___x
o
t
)
6-0.1Dia

20 1

2.8*0-2 Dia.

Mass : 0.2 kg

Panel Drilling Plan

16.1,

Shaft 6 Dia.

200 V Class: 300 V Full-scale (Code No. VM000481)

400 V Class: 600 V Full-scale (

Output Voltmeter: Code No. VM000502 )
Transformer for Instrument: Code No. PT000084

Scale Plate
(Code No. NPJT41561-1)

3.6Dia.  inmm
125 30 12 in mm 9.5 Dia.
50,50 4-5Dia. N
- 4 -
o < <
= 3
+ ¢
2-M4 Terminal Screws Panel Drilling Plan
4-M4 MTG Bolts Mass : 0.3 kg
Potential Transformer (Model UPN-B)  Dimensions in mm .
nsulation cap
Terminal block Red: Drive input
Model Code No. with cover Blue: Drive output
600 V Transformer for Instrument 100:011-486 UVu, v Er/(M3 screw) Nameplate
UPN-B 440 V/110 V (400/100 V) el LI+ Ground 1 o D
terminal i
Note: For use with a standard voltage regulator. ermina ‘ E Ll
A standard voltage regulator may not match the drive 4F P =
output voltage. Select a regulator specifi cally designed ol
for the drive output (100-011-486), or a voltmeter that +
does not use a transformer and offers direct read out. c_:: é approx. 85
- J
©)
+ + Yy =
31

88

Mtg. hole
' X 4 (M6)

|3 920 |

102+2
Mass: 2.2 kg




Isolator (Insulation Type DC Transmission Converter)

Wiring Connections

(2) Temperature
Influence

(3) Aux. Power
Supply Influence

(4) Load Resistance
Influence

(5) Output Ripple

Performance
(1) Allowance  £0.25 % of output span

(Ambient temp.: 23 C)

Product Line

With £0.25 % of output span
(The value at 10 °C of ambient temp.)

With 0.1 % of output span
(The value at 210 % of aux. power supply.)
With £0.05 % of output span

(In the range of load resistance)

With £0.5 % P-P of output span

(6) Response

Time

(7) Withstand
Voltage

(8) Insulation
Resistance

0.5 sec. or less (Time to settle to

*1 % of final steady value)

2000 VAC for one min.
(between each terminal of input,

output, power supply, and enclosure)

20 MQ and ahove (by 500 VDC megger).
(between each terminal of input,

output, power supply, and enclosure)

Input Model Input Signal|Output Signal|Power Supply Code No.
DGP2-4-4 0to10V 0to10V 100 VAC CON 000019.25
L1 Hicoinin D e owpion DGP2-4-8 0t010V | 4t020mA | 100 VAC CON 000019.26
6[5[4]3 1 Output +
—~ 2| Output — DGP2-8-4 41020 mA 0to10V 100 VAC CON 000019.35
Qe S T TopuiF DGP2-3-4 0to5V 0to 10V 100 VAC CON 000019.15
= 5 [ Input— DGP3-4-4 0t010V 0to10V 200 VAC CON 000020.25
7[8]1 ]2 6 Grounding
71 Power DGP3-4-8 0to10V 4t020mA | 200 VAC CON 000020.26
L2 8 | supply DGP3-8-4 41020 mA 0to10V 200 VAC CON 000020.35
Power Supply DGP3-3-4 0to5V 0to10V 200 VAC CON 000020.15
Cable Length Dimensions in mm
* 4 to 20 mA : Within 100 m Model DGP 110 50
+0to 10V : Within 50 m Series - =
il
Mass 0
« Isolator : 350 g = 1 ®
+ Socket . 60g 0 O
g 4.
Adjuster

Potentiometer’s adjuster position varies according to the model.

Socket

Screws
M3.5

35.4

View of socket mounting

122 max.

|

0

_h

Recovery Unit for Momentary Power Loss (Applicable to models of 0.4 to 7.5 kW (200 V/400 V Class))

Use this unit for 7.5 KW or less to extend the inverter’s power loss ride-thru ability to 2 seconds. *

200 to 230 V Model P0010
380 to 460 V Model P0020

Mass : 2 kg

@ Connection with Inverter

Back up
Capacitor Unit

@ Dimensions in mm

90

96

iy

300
280

A

A
S =

4-M6 : MTG Screws

* When this unit is not used, the inverter’s power loss ride-thru ability is 0.1 to 1 second.

89
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VS System Model (Power Supply Capacity 6 VA or less)

Name (Model)

Appearance

Function

Application

Soft Starter A
(JGSM-01)
Soft Starter B
(JGSM-02)

KL

— -
T

=

Linear acceleration/deceleration control
provides smooth, uniform speed change
during starting and stopping and during
speed increase and decrease. Accel/decel
time adjustable in 1.5 to 30 sec with A and 5
to 90 sec with B.

Varispeed G7

MCCB MC I Mot
— oM ,—_—ik/u U/T1 otor
Power { s o v

Supply | —5 oMy TT/LS W/13
ol

@T—L
AN
| [ 234 ) ,

IE= R S
‘, iTE J EG) 0010V

200V '
Operator  220V{ ’

1

Lo 5§ets or less
JGSM-01: 1.5 to 30 s When in Parallel
JGSM-02: 5t090s

Ratio Setter A
(JGSM-03)

1119
s s
shse

Converts the current signal 4 to 20 mA of
master setter JVOP-03*1 to voltage signal
and sets five types of ratios and biases.

Ratio Setter B
(JGSM-04)

Transforms the frequency signal 0 to 2 kHz
of master setter JVOP-04*! to voltage signal
and sets five types of ratios and biases.

Ratio Setter C

Transforms master speed signals such as
AC voltage signal (200 VAC), AC tach-gen
signal (30 VAC) or DC voltage signal (10

Varispeed G7

MCCB  MC -

Power {:}\"'M_‘M i
Supply | —smy;

Motor

Connection
JGSM-03 Possible
JGSM-04
JGSM-17

(JGSM-17) VDC) to DC voltage. It can set five types of
ratios and biases.
Varispeed G7
MCCB T Motor
Power [ — >, MY L D K )
Supply{ I AgVinmn; f% »ﬁ% o
S
Bl ‘ L
1t ﬁé}EﬁqF
S . o
- Tt
Follower Transforms frequency signal from AC tach- Varispeed G7
Ratio Setter gen to voltage signal and sets five types of o o Motor
(JGSM-05) ratios and biases. bz v

-——TT/LS W/T3
s dAL @ ]
TT{acrFreq. | =
\i }Ref.

E3% 01010V

e

= . Max. 5 Sets

L__J Connection
JGSM-05 Possible

90




Name (Model)

Appearance

Function

Application

Position
Controller
(JGSM-06)

1018
e

Synchronizes displacement detector YVGC-
500W*1 in proportion to rotary angle to
permit change to DC voltage signal.

Signal mixing function to take out deviation
signal is available.

|

L Displacement Detector
Y VGC-

500W 410V
Speed
Setting l 9H

|

" JGSM-06

Varispeed G7

MCCB MC -
Power [ — > *‘—‘L;Ll U/T1g Wotor
Supply{ — oM sz v
[ ’} .; — oM} T/13 W/T3 '
i ‘ o
e Operator 220V0 4 L 9 L !
5 4 Independently sets ratio gain, integral and '
= differential time for the simple process B ‘ ' E
PID Controller control . |
(JGSM-07) Integral reset, stepless operation, and wind- m 1
up functions are available. :
—— S
o ‘4 JGSM-07: Power Supply Signal Input | Process !
i Process Detector!
4-20mA ;
(Feedback) P o
MCCB Varispeed G7
i MC L— Motor
(11T Power{:A M g{‘zl 37%
LELE Supply | —5 5 M—} ?T/IB W/T3
i m | !
o g
Preamplifier Amplifies both the power o.f DC input signal Operator ‘ T_L
(JGSM-09 and output of snap-in function modules [ d ;
: JZSP-11 to 16*! when inserted. ’ %AI}EQ{* ‘
o er.
! LOAC) 00010V
- | Hjj%ﬂ |
l | 40 Sets or less
JGSM-09- ) at Parallel
MCCB_ MC Varispeed G7
— My wut ume——otor
— My 08/12 V/T2
— My T/L3 W/T3
4411 [al,
i ’
Executes “UP”or “DOWN” command from !
UP/DOWN *
remote control type VS operator model 2ov] i
Setter JVOP-10*1 by lowering or raising reference -8 —T
(JGSM-10B) W |
voltage. T oAl | Freq.
Tl o AC}(ﬁflde
. 5 - - 1 T
—4 = | Accel Decel

JGSM-10B
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Name (Model)

Appearance

Function

Application

Operational
Amplifier
(JGSM-12-

)*3

Required operational circuits are provided
through a range of operational impedances.

Power
Supply
Operator

—

7

(offset)

Varispeed G7

MCCB  MC

—S M — SRt umd——WMotor
—or\o—/V\—ﬂ S/L2 V/T2 M
oMy QT/LB W/T3:

S

0to 10V
EG)

"~ JGSM-12-[0)(1]

(When using adder-subtractor circuit)

[

Varispeed G7

output contact signal (INO, NC contact.)

- MCCB  MC
T -l-' Power {::ﬁ . :S % M]stor
Signal Consists of power supply circuit and two Supply | Z v T /L3 WS
Selector A relay circuits.
(JGSM-13) Used as a selector circuit of control signals.
JGSM-14
sl
Signal Contains three relay circuits. Used as a ’
Selector B selector circuit of control signals. Power
(JGSM-14) supply from model JGSM-13.
Process
Compares DC voltage, current, AC tach- Detector
Comparator gen, frequency, or reference signals with
(JGSM-15-{7)*2 two preset levels. It drived relays and

JGSM-15-0
(When using I/V converter)

V/I Converter
(JGSM-16-) *2

"Hf

Converts DC voltage input signal to current
signal of 4 to 20 mA which can be
connected to instrument. Insertion of snap-
in module can determine input signals such
as frequency or tach-gen.

MCCB MC

M Sy um

Power [ — 2~
e /12,
Supply{ e iﬁu w%%—)c

Operator

Varispeed G7
Motor

S

220V

L J
JGSM-16-0J[0
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Name (Model) Appearance Function Application

MCCB MC

Varispeed G7

= P! Motor
Power [ — >M— R U
Supply | ! stz 0
111 20v1 " o
w2y 23 :
e Converts BCD 3-digit or 12 bits binary Loty
D/A Converter di.;g:ltzﬁ.silglgnals to 0 to =10 V analog signals ; K(E 4_ é
(JGSM—1 8) with high accuracy. fuéf»**; o lo/n ;? :
(JGSM-19) Model JGSM-18: BCD 3-digit input type S sant: [npma
Model JGSM-19: 12 bits binary type jj%#_d? L
S eEn.
—A g TP
E bls
6)
L
JGSM-19
JGSM-21

53| Upper Limit

In addition to the functions of model JGSM- = ‘ m
10B (remote setting device), wide g 73/ Lower Limit
. application is offered through the command g i } Eff‘?'
Static ) value maintenance function at power 3 —— Owlov
Potentiometer failure, the variable _ ]
(D/ A Converter:) acceleration/deceleration function that - (Feedback Signal) |
JGSM-21 allows external setting times, and the Freq. T T(Commedon 1
(Contm"er: ) analog tracking function. Ref. T+ Brsecion.
JGSM-22 To Terminal ® —1
The two system modules must always be Accelll-— oo 1 _Tologe
used together to configure the static Decellr B P Circuit
potentiometer. To Terminal © Eyﬁ Ral=rr =
Suppv oy 3
e -
JGSM-22
*1 Available as Yaskawa standard.
*2 (711 shows model of VS snap-in function modules.
*3 [i_lindicates model of impedance.
Note: Both 200/220 V at 50/60 Hz are available as standard. Use a transformer for other power supplies.
B VS System Module Dimensions in mm B VS Snap-in Module List
2-4.8 Dia. MTG Holes Application Name Model
HOHSH5U7) ) Short-circuit of mounting Short-circuit JZSP-00
2|{4][6][8 connector of VS snap-in module | PC board
8 .
" Buffer accel/decel operation | Soft starter JZSP-12
ol o ‘ Operation by signal of either
@S ! process adjusting meter or 1/V converter JZSP-13
! VS operator JVOP-03.
! Operation by signal of VS
i ogerator JV(%P—%4 F/V converter JZSP-14
® (- - -t : S i ith
19(11] 1315 equen?te OREISHONRY Tach-gene follower JZSP-15
olatha main uni
35
50 _ | 140 max. JZSP-16 (.
Mass : 0.8 kg Adding/subtracting Signal mixer
operation of each signal € JZSP-16-01
JZSP-16-02
JZSP-16-03
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Application of Inverter

Selection

H Setting
Reactor

M Inverter
Capacity

M Initial Torque

B Emergency
Stop

H Options

Installation

M Installation in
Enclosures

M Installation
Direction

Setting
B Upper Limits

B DC Injection
Braking

W Accel/Decel
Times

Operation
Bl Wiring Check

Il Magnetic Contactor
Installation

Il Maintenance
and Inspections

B Wiring

H Others
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Use a DC reactor or AC reactor (option) on the inverter

. . . . . > 4000 -

input side when the inverter is connected directly to a large- ) DC or AC reactor

capacity power transformer (600 kVA and more within 10 m 2 required 3
distance) or when a power factor improvement capacitor is § 600 DC or AC reactor
switched. Otherwise excess peak current may occur in the e ot requ'reij
power feed circuit and the converter section may be (eva) 0 o0 4(;0
damaged. DC reactor is built in 18.5 to 110 kW, 200 V class Inverter Capacity (kVA)

inverters and 18.5 to 300 kW, 400 V class inverters. An AC
reactor is also required when a thyristor converter such as
a DC drive is connected to the same power system.

Make sure that the motor’s rated current is less than the drive’s output current. When running a
specialized motor or more than one motor in parallel from a single drive, the capacity of the drive should
be larger than 1.1 times of the total motor rated current.

The starting and accelerating characteristics of the motor driven by an inverter are restricted by the
overload current ratings of the inverter. Compared to running with commercial power supply, lower
torque output should be expected. If high starting torque is required, use an inverter of higher capacity
or increase the capacities of both the motor and the inverter.

When an error occurs, a protective circuit is activated and the inverter output is turned OFF. However,
the motor cannot be stopped immediately. Use a mechanical brake and hold the equipment for a fast
stop if necessary.

Terminals B1, B2, ©, @1, @2, @3 are for YASKAWA options. Do not connect equipment other than
YASKAWA options.

Avoid oil mist or dust. Place the inverter in a clean area or house it in a totally-enclosed case so that no
contamination enters. To use the totally-enclosed case, select the cooling method and panel dimensions
so the inverter ambient temperature will be within the allowable range.

Do not install the inverter on flammable material, such as wood.

Install the inverter on a wall with the longer side in the vertical position.

The inverter can be driven at an output frequency of up to 400 Hz with the digital operator. Setting errors
may create a dangerous situation. Set the upper limit with the upper limit frequency setting function.
(Maximum output frequency in external input signal operation is preset to 60 Hz at the factory.)

Large DC injection braking operating currents and times may cause motor overheating.

Motor accel/decel time is determined by the motor generating torque, load torque, and load inertia
GD?/4. If the stall prevention function is activated during accel/decel, set the accel/decel time longer.
After the stall prevention function is activated, the accel/decel time is extended to a length that the
inverter can handle. To shorten the accel/decel time, increase the capacity of the inverter and possibly
the motor.

Applying power to inverter output terminals U/T1, V/T2, or W/T3 will damage the inverter. DOUBLE
CHECK WIRING AND SEQUENCE BEFORE TURNING THE POWER ON.

If magnetic contactor (MC) is used on the primary side of the inverter, do not use the MC for starting
and stopping the inverter frequently. Otherwise, the inverter life may be reduced.

After turning power to the inverter OFF, electric charges in the internal capacitors are retained
temporarily. Wait until the charge LED goes off before touching the inside of the inverter.

Use round pressure terminal when wiring UL and C-UL listed inverters. Caulking should be done by the
caulking tools specified by terminal manufactures.

Do not subject the inverter to halogen gases, such as fiuorine, chlovine, bromine, and iodine, at any time
even during transportation or installation.



Application of Peripheral Unit

M Installing a Ground
Fault Interruptor or an
MCCB

B Use of Power Supply
Side Magnetic
Contactor

l Use of Motor Side
Magnetic Contactor

l Motor Thermal Over
Load Relay Installation

Be sure to install an MCCB or an ELCB that is recommended by Yaskawa at the power
supply side of the drive to protect internal circuitry.

The type of MCCB is selected depending on the power supply power factor (power supply
voltage, output frequency, load characteristics, etc.). Sometimes a fairly large MCCB may be
required due to the affects of harmonic current on operating characteristics. If you do not
use a recommended ELCB, use one fitted for harmonic suppression measures and designed
specifically for drives. A malfunction may occur due to high-frequency leakage current, so
the rated current of the ELCB must be 30 mA or higher per drive unit. If a malfunction
occurs in an ELCB without any countermeasures, reduce the carrier frequency of the drive,
replace the ELCB with one that has countermeasures against high frequency, or use an
ELCB which has a rated current of 200 mA or higher per drive unit.

Select an MCCB or an ELCB with a rated capacity greater than the short-circuit current for
the power supply. For a fairly large power supply transformer, a fuse can be added to the
ELCB or MCCB in order to handle the short-circuit current level.

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. Even though an MC is designed to switch following a momentary power loss,
frequent MC use can damage other components. Avoid switching the MC more than once
every 30 minutes. The MC will not be activated after a momentary power loss if using the
operator keypad to run the drive. This is because the drive is unable to restart automatically
when set for LOCAL.

Although the drive can be stopped by using an MC installed on the power supply side, the
drive cannot stop the motor in a controlled fashion, and it will simply coast to stop. If a
braking resistor or dynamic braking unit has been installed, be sure to set up a sequence
that opens the MC with a thermal protector switch connected to the braking resistor device.

In general magnetic contactors on the output of the inverter, for motor control should not be
used. Starting a motor with the inverter running will cause large surge currents and the
inverter overcurrent protector to trigger. If an MC is used for switching to commercial
power supply, switch MC after the inverter and the motor stop. To switch during motor
rotation, use the speed search function. (See P40.)

Although the drive comes with built in electrothermal protection to prevent damage from
overheat, a thermal relay should be connected between the drive and each motor if running
several motors from the same drive. For a multipole motor or some other type of non-standard
motor, Yaskawa recommends using an external thermal relay appropriate for the motor. Be
sure to disable the motor protection selection parameter (L1-01 = 0), and set the thermal relay
or thermal protection value to 1.1 times the motor rated current listed on the motor nameplate.
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M Power-factor

Improvement
(Elimination of Phase
Advance Capacitor)

B Radio Frequency

Interference

Bl Wire Thickness and
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Cable Length

To improve the power-factor, install an AC reactor or DC reactor on the inverter’s primary
side. DC reactor is built in 18.5 to 110 kW, 200 V class inverters and 18.5 to 300 kW, 400 V
class inverters. Power-factor improvement capacitor or surge suppressors on the inverter
output side will be damaged by the harmonic component in the inverter output. Also, the
overcurrent caused in the inverter output will trigger the overcurrent protection. To avoid
this, do not use capacitors or surge suppressors in the inverter’s output.

Because the inverter input and output (main circuit) contains a higher harmonics
component, it may emit RFI noise to communication equipment (AM radio, etc.) near the
inverter. Use a noise filter to decrease the noise. Use of a metalic conduit between the
inverter and motor or grouding the conduit is also effective. Proper routing of input and
output lead is also recommended.

If a long cable is used between the inverter and a motor (especially when low frequency is
output ), motor torque decreases because of voltage drop in the cable. Use sufficiently thick
wire.

When a digital operator is to be installed separately from the inverter, use the YASKAWA
remote interface and special connection cable (option). For remote control with analog
signals, connect the operating pot or operating signal terminal to the inverter within 50 m.
The cable must be routed separately from power circuits (main circuit and relay sequence
circuit) so that it is not subjected to inductive interference by other equipment. If
frequencies are set not only from the digital operator but also with external frequency
controller, use twisted-pair shielded wire as shown in the following figure and connect the
shielding to terminal E.

E(G) Shielded Wire
Connection Terminal

Speed Setting Power
+15V 20 mA

A1 Master Reference
0to +10V (20 kQ)

_ Oto+10V

2 kQ

............... Master Reference
Efégz‘:#cy 410 20 mA (250 Q) or
Reoronce 0to +10V 0to +10V (20 kQ)

Multi-function
Analog Input
0'to 10V (20 kQ)

EET EEE ERREEEEEEE EEVE EPN

RN RO VUSRS SUPUE FHPS
1
H
1
H
>
o
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0 ¥ vPy
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Application of Motors
Application to Existing Standard Motors

M Low Speed A standard motor driven by the inverter generates 25%ED (or 15 min.)

Range slightly less power than it does when it is driven with 40%ED (or 20 min.)
. 60%ED (or 40 min.)
commercial power supply. 190wy
Also, the cooling effect deteriorates in low speed 5,8: :
range causing a motor temperature to rise. Therefore, Torque 88:
. (%) F Continuous
reduce load torque in the low speed range. Allowable i
load characteristics of Yaskawa’s standard motor are ’36 - %
shown in the figure. If 100 % continuous torque is Frequency (Hz)
required in the low speed range, use an inverter duty Allowable Load Characteristics
motor. of Yaskawa’'s Standard Motor
M Insulation Because of the 3-level control method in the Varispeed G7 series, the insulation for motors is not

Withstand Voltage  damaged. Special care is required if older motors with deteriorated insulation are used. Contact
your YASKAWA representative for details.

M High Speed Operation ~ When the motor is used above 60 Hz, motor type should be verified. Contact your motor source.

B Torque Motor torque characteristics vary when the motor is driven by an inverter instead of commercial
Characteristics power supply. Check the load torque characteristics of the equipment to be connected. (For torque
characteristics of inverter operation.)

M Vibrations Because of the high carrier modulation technique for PWM control, the Varispeed G7 series
reduces motor vibration to a level equal to operating with a commercial power supply. Greater
vibrations may occur under the following conditions:

(1) Response at resonant frequency of the mechanical system.
Special care is required if a machine which has previously been driven at a constant speed, is
to be driven at varying speeds. Installation of anti-vibration rubber padding under the motor
base and frequency jump control are recommended.

(2) Rotator residual imbalance should be evaluated.
Special care is required for operation at 60 Hz or higher frequencies.

(3) Subsynchronous Resonance
Subsynchronous resonance may occur in fans, blowers, turbines, and other applications with

[0)
Q
=
[8)
z

high load inertia, as well as in motors with a relatively long shaft. Yaskawa recommends
using Closed Loop Vector Control for such applications.

M Noise Inverter operation is as quiet as when operating with commercial power supply. At above rated
speeds (i.e., above 60 Hz), motor noise may increase when cooling fan is operating.
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Application to Special Purpose Motors

M Pole Change
Motors

l Submersible
Motors

M Explosion-proof
Motors

B Geared Motors

B Synchronous
Motors

M Single-phase
Motors

B Uras Vibrators

Il Motors with Brakes
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Select the inverter with a capacity exceeding the rated current of each pole. Pole change should be
made after the motor stops. If a pole is changed while the motor is rotating, the regenerative
overvoltage or overcurrent protection circuit is activated and the motor then coasts to a stop.

Since the rated current of underwater motors is large compared with general purpose motors,
select an inverter with a larger capacity. If the distance between the inverter and the motor is great,
use cables with sufficiently large diameters.

Explosion-proof motors which are applied to an inverter, must be currently rated and approved as
explosion-proof equipment. The inverter and pulse coupler (pulse signal repeater) are not
explosion-proof and should not be located where explosive gases exist. The PG attached to flame-
proof type inverter is safety explosion-proof type. Be sure to connect an exclusive pulse coupler
when wiring between the PG and inverter.

Lubrication method and continuous rotation limit differ with manufacturers. When oil lubrication is
employed, continuous operation in low speed range may cause burnout. Before operating the
motor at more than 60 Hz you should consult the motor manufacturer.

Synchronous motor is not suitable for inverter control. If a group of synchronous motor is
individually turned ON and OFF, synchronism may be lost.

Single-phase motors are not suitable for variable speed operation with an inverter. If the inverter is
applied to a motor using a capacitor stack, a high harmonic current flows and the capacitor may be
damaged. For split-phase start motors and repulsion start motors, the internal centrifugal switch
will not be actuated and the starting coil may burn out. Therefore, use only 3-phase motors.

Uras vibrator is a vibration motor which gets power from centrifugal force by rotating unbalance
weights on both ends of the shaft. When driving by inverter, select inverter capacity considering
followings. For details, contact your YASKAWA representative.
(1) Uras vibrator should be used at inverter rated frequency or less.
(2) V/f control should be used.
(3) Set acceleration time 5 to 15 because load inertia of uras vibrator is 10 to 20 times of motor
inertia.
Note: When the acceleration time is less than 5 s, select inverter capacity.
Contact your YASKAWA representative for details.
(4) Inverter might not start due to undertorque because eccentric moment torque (static friction
torque at start) is too large.

Use brake-equipped motors with an independent power supply. Connect the brake power supply to
the inverter primary side. When the brake operates (motor stops) it turns the inverter output OFF.
Some types of brakes may make abnormal sounds in low speed range.



Power Transmission Mechanism (Gear Reduction, Belt, Chain, etc.)

When gear boxes and change/reduction gears lubricated with oil are used in power transmission systems, continuous low
speed operation decreases the benefits of oil lubrication function. Also, operation at more than 60 Hz may result in noise,
reduced life, etc.

Notes for repetitive load applications

For applications requiring repetitive loads (such as cranes, elevators, presses, washing machines), if a high current exceeding
125% of the inverter rated current repeatedly applied, the IGBT in the inverter is subject to heat stress and will result in a
shortened life. If so, reduce the size of the load, lengthen the acceleration/deceleration time, or increase the frame size of the
inverter so that the peak current for repetitive operation is reduced to less than 125% of the inverter's rated current. When
performing a trial operation with repetitive loads, make sure that the peak repetitive current is less than 125% of the inverter's
rated current, and make the proper adjustments if necessary. As a guideline, the number of starts and stops is approximately
four million times with the function for carrier frequency reduction is enabled (factory setting =1: 1.8-38) and a peak current of
125% (two million starts and stops at 150%). When using Flux Vector Control, the drive is rated at two million start and stop
cycles with a peak current of 125% and the carrier frequency kept at its default setting (one million stop and start cycles with a
peak current of 150%).
Also, if low noise is not required, reduce the inverter carrier frequency to 2kHz to reduce the heat stress.
Especially for use with cranes where rapid starts and stops are needed for inching, secure the motor torque and reduce inverter
current by following these recommendations when selecting an inverter.
@For motors of 75 kW or less
The inverter capacity must be less than 125% of the peak current. Or, increase the inverter capacity to one or more frames
greater than the motor capacity.
@For motors exceeding 75 kW or motor cable length of 100 m or longer
The inverter capacity must be less than 125% of the peak current with the flux vector-control inverter. Or, increase inverter
capacity to two or more frames greater than the motor capacity.
Additional technical notes on elevator applications, and inverters specially designed for use with elevators and cranes are
available. For details, contact your Yaskawa representative.
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Supplements

Inverter Capacity Selection
® Inverter Capacity Check Points

Related Specification
Classification Item Speedand Torque| ~ Time Overload Starting
Characteristics Ratings Capacity Torque
Friction load and weight load
Liquid (viscous) load
Load type Inertia load o O
Load with power transmission and accumulation
Load speed Constant torque
Constant output
and torque Decreasing torque o O
haracteristi X
Load characteristics Decreasing output
Characteristics .
Motoring
Braking or overhauling load
Load Constant load
.. Shock load O O O O
characteristics Repetitive load
High-start torque
Low-start torque
. Continuous operation
Operation Long-time operation at medium or low speeds O O
Short-time operation
Maximum required output (instantaneous)
Rated Output Constant output (continuous) O
. Maximum min!
-1
Rated min Rated min!
Power supply transformer capacity percentage impedance
Voltage fluctuations
Power suPpIy Number of phases, single phase protection O o
Frequency
Deterioration of Load Mechanical friction, losses in wiring O O
Capacity due to Age Duty cycle modification @)

@ Inverter Capacity Required for Continuous Operation

Item

Calculation formula

Required output for the load within
the allowable range

k X Pu
7 X cos ¢

= Inverter capacity [kVA]

Motor capacity within the inverter
ratings

k XV3 X Vi XIuX 107° < Inverter capacity [KVA]

Current within the inverter ratings

k X Im = Inverter capacity [A]

® Inverter Capacity Required for Group Drive

Item

Calculation formula (with overload capacity of 150 % for 1 minute)

Motor acceleration of 1 minute or less

Motor acceleration of 1 minute or more

Starting requirements are within the
inverter capacity

kX Pu
m {nr+ns (ks—1)}
= Por {145 (ks— 1)

= 1.5 X Inverter capacity [kKVA]

kX Pu

m {nr+ns (ks—1)}

=P {145 (ks— 1)

=< Inverter capacity [KVA]

Current within the inverter capacity

kX neX D {145 (ks = 1)

= 1.5 X Inverter capacity [A]

kX neX I {1455 (ks = 1)

=< Inverter capacity [KVA]

® Inverter Capacity Required for Starting

Item

Calculation formula [ta<60 s]

Total starting capacity within the
inverter capacity

kX Nu
974 X 9 X cos ¢

Nm

GD*
<TL+ oo X a

375

> =< 1.5 X Inverter capacity [kKVA]

100




Formula for Calculating Motor Capacity

® Linear motion

® Rotary motion

Sl Units (International Units)

MKS Units (Gravimetric Units)

_ 60 - Pu .
= o Ny X 10° [N-m]

98 1 - W - Ve .
2n - Nm - 1 [N+ m]
98- 4 - W - W

= —————— X 10® [kW]

60 - N
2n (U + JL) Nu
60 ta
2n  (Ju + Ju) Nu

P —T. [N-m]

+ 7. [N - m]

_ 974 - Pu

v = Nt (kg * m]
AL LT N
Po = LV [kw]
T, — (GD2M3 % ‘GgaL)NM 4T ke o]
Ty — (GD2M3 74;) ‘GS;L)NM_ Ti Tkg - m]
6% = (AL)* - 6% kg - ]
GD% = W (ﬁ )*

= w-o1013- (4o)?

Sl Units (International Units)

MKS Units (Gravimetric Units)

factor (1.0 to 1.05, depending on the PWM method.)

: Motor rotation speed (min™)

T T = 2P 5 10° [N - m) T = 24P g )
>Nl TL=NML_I?7TI [N - m] TL=NML_’”T1 [kg - m]
n Po= 2. % X 1073 [kW] Po = % [kw]
_2n (Jv +JL) - Nu _ (GD?’» + GD%) - Nu
Motor Nue =60 (a-Tw—T) = a8 (e Tw—T) O
g) GD'u _ 2t (Ju+ Ju) - Nu _ (GD’ + GD%) - Nu
e VR T A e IV E S
= (%)2 - Je [kg - m?] GD% = (%)2 - GD% [kg - m?]
(SI'Units) ~ (MKS Units) (Sl'Units) ~ (MKS Units)
Po : Running power kW kW n . Gear efficiency
Tu : Motor rated torque N'm kg - m W - Friction factor
T. : Load torque (reflected to motor shaff) N - m kg - m Ju . Motor moment of inertia kg - m? kg - m?
T: : Load torque (load axis) N-'m kg m Ju : Load moment of inertia (motor axis) kg * m? kg + m?
Pum : Motor rated output kW KW Je : Load moment of inertia (load axis) kg - m? kg - m?
Nu . Motor rated speed min™! pm Ta : Acceleration torque N-'m kg - m
N : Load axis rotation speed min™ rpm Tz . Braking torque N-'m kg'm
Num . Motor axis rotation speed min™ pm ta . Starting time s
Ve : Load speed m, min m, min ta : Braking time s
W : Mass of load kg kg o : Accel torque factor (1.0 to 1.5)
[ Regenerative braking factor, without braking resister (Less than 0.2)
with braking resister (0.3 to 1.5)
Symbols (For P.94)
Py : Motor shaft output required for the load (kW) Pc: : Continuous capacity (kVA)
7 - Motor efficiency (normally, approx. 0.85) ks . Motor starting current/motor rated current
cos ¢ . Motor power factor (normally, approx. 0.75) nr . Number of motors in parallel
Vu . Motor voltage [V] ns . Number of simultaneously started motors
In © Motor current [A] GD? : Total (GD?) reflected into motor shaft (kg * m?]
(current with commercial power supply) Ti : Load torque (N * m)
k . Correction factor calculated from current distortion 4 © Motor acceleration time
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Terminology
(1) Vector Controls

Current vector: Directly controls the flux current and torque
current that generates motor flux and torque.
3 The primary current size I 1 and phase
; ¢ and controlled simultaneously.
Flux current Im =11 cos ¢
| Torque currentI2=11sin ¢
Im (Motor torque = kIm - I 2)
Since this control directly affects the
final target torque, response is fast
and precision is high.
Voltage vector: Indirectly controls the motor flux and torque
via the voltage.

12‘

Voltage
_9» Motor :Flux Current: | Flux
Primary _Torque Current_ | Motor
Circuit > > — Torque
1

1 Current Vector I

Voltage Vector

This control can be equivalent to the
current vector if the primary circuit of
the motor is known completely, but
this is actually difficult since the
temperature of the resistance also
changes.

(2) Auto-tuning

Auto-tuning in the Varispeed G7, allows automatic
measurement of motor constant necessary for vector control.
As a result, this function changes the vector control drive not
only for YASKAWA motors but for any other existing motor
into an outstanding performance drive.

(3) Automatic Torque Boost

Torque boost is to compensate for the drop by primary
resistance to the V/f constant voltage to supplement the
decrease of the flux due to voltage drop within the motor at
V/f constant control.

The V/f mode of the Varispeed G7 incorporates automatic
torque boost for automatic compensation according to the
load, accommodating the vector control principle.

(4) Regenerative Braking

The motor is operated as a generator, converting mechanical
energy into electric energy, to generate braking force while
feeding back energy to the inverter or power supply.

The energy is fed back to the smoothing capacitor within the
inverter under regeneration status (the motor is under
regenerative braking status), where it its absorbed or
consumed as motor loss.
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(5) 12-pulse Input Control

It is a circuit method to provide a 30-degree deflected phase
power supply to two converters by star delta wiring of the
transformer. Fifth and seventh components of high
harmonics of power supply side current can be significantly
reduced.

12-pulse input control using a transformer with a dual star
delta secondary will reduce the effects on peripheral devices
caused by a high harmonic power supply.

(6) High Harmonics

Harmonic input distortion can be minimized by attaching AC
reactor to the input side or DC reactor in the main circuit.
The Varispeed G7 models of 18.5 kW or more come equipped
with a built-in DC reactor. When 12-pulse input option is
utilized, current distortion is much more improved.

(7) Leakage Current

Current leak always occurs when voltage is applied to any
component, even if it is insulated. The PWM inverter includes
high frequency components in the output voltage, especially
increasing the leak current that flows through the floating
capacity of the circuit. However, leakage current of high
frequency (of some kHz) presents no hazard to personnel.

(8) Noise

Noise may be generated when the inverter operates, affecting
peripheral electronic devices. The transmission mediums of
this noise are air (as electric wave), induction from the main
circuit wiring, power source lines, etc.

The noise that is transmitted through the air, affecting
surrounding electronic devices is called radio noise.

The noise can mostly be prevented by enclosing each
inverter in a metallic cabinet, ensuring adequate grounding,
or separating electronic circuits from the magnetic cabinet.
However, a noise filter may sometimes be required to reduce
noise interference to an acceptable level.
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Varispeed G7/

DRIVE CENTER (INVERTER PLANT)

2-13-1, Nishimiyaichi, Yukuhashi, Fukuoka, 824-8511, Japan
Phone: 81-930-25-3844 Fax: 81-930-25-4369
http://www.yaskawa.co.jp

YASKAWA ELECTRIC CORPORATION

New Pier Takeshiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo, 105-6891, Japan
Phone: 81-3-5402-4502 Fax: 81-3-5402-4580

http://www.yaskawa.co.jp

YASKAWA AMERICA, INC.

2121 Norman Drive South, Waukegan, IL 60085, U.S.A.
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In the event that the end user of this product is to be the military and said product is to be
employed in any weapons systems or the manufacture thereof, the export will fall under
the relevant regulations as stipulated in the Foreign Exchange and Foreign Trade
Regulations. Therefore, be sure to follow all procedures and submit all relevant
documentation according to any and all rules, regulations and laws that may apply.

Specifications are subject to change without notice LITERATURE NO. KAE-S616-60H

for ongoing product modifications and improvements. Published in Japan August 2012 01-5 @-0
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