
High performance enabled by the comprehensive use of Fuji technology.
Easy maintenance for the end-user.Maintains safety and protects the 

environment.Opens up possibilities for the new generation.



Smile to the Environment

2

FRENIC-HVAC

The first slim-type inverter specialized in 
energy-saving from Fuji Electric.
Achieves a great effect on energy-saving 
of fans and pumps!
Contributes drastically to cost reduction by 
cutting power consumption!



Stand alone
Stand alone

Large Contribution to Reducing Global Warming
(Environmental Protection) with Energy Saving

Wide variation in model capacity

Optimal control with energy-saving function

Slim body

3

Functions suitable for HVAC use

EMC filter built-in + DCR built-in type

EMC filter built-in type

Inverter capacity EMC filter DC reactor Protective structure
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Significant Energy Saving Realized!!



5



6

Optimal Structure Design

 Possible to set the maximum four timers for a week.
 Possible to set ag holidays (20 days a year).

 Alarm information for last ten times is stored and 
displayed with date and time.

 Unit conversion allows you to easily set data.

24:00:00

18:00:00

12:00:00

06:00:00

00:00:00

*Possible to show understandable indications through the unit conversion function.
*Multi-language function: 19 languages + user customized language supported

24:00:00

18:00:00

12:00:00

06:00:00

00:00:00
MON TUE WED THU FRI SAT SUN MON TUE WED THU FRI SAT SUN
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Multi-language supported, HELP function featured, unit 
setting with SV and PV values, data copy (three kinds), 
detachable and can be attached on the panel (using an 
optional cable)

Outputs the life prediction signal 
determining capacitor capacity 
drop and cumulative running 
hours. This allows the user to grasp 
replacement period. 

USB port equipped, BACnet equipped as standard. 
Max. three types of built-in optional boards can be mounted all together.
Optional battery connection
Various communications options

The detachable control terminal 
block is adopted. This allows the 
unit to be replaced easily without 
disconnecting cables. Drastically reduces harmonic noise. Conforming to 

IEC/EN61000-3-2 and IEC/EN61000-3-12. Provided 
as standard (to models up to 90kW), and can be 
attached externally as an option (to models from 
110kW to 710kW).

Drastically reduces noise. 
Provided to units of all 
capacities. Conforming to 
IEC61800-3.

Easy replacement just by 
simply removing and 
attaching the part. Life 
prolongation is possible by 
controlling ON and OFF.

3C2, IEC60721-3-3 supported

Support/analysis software by loader, RTC backup by 
battery (option)
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pressure to be controlled. 

Functions Suitable for HVAC Use
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other materials using the output current and pressure sensor 

regarded as improper. momentary action.    

presumption control

Time

Time

Set temperature

temperature

unnecessary 

Upper
limiter

fan high-speed operation

X1 terminal 12 terminal

U04

U04

U05

Step 1
Step 2 Step 1

Step 2

X2 terminal
Y1 
output
terminal

Y3 
output
terminal

0.2
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0.75
1.5
2.2
3.7
5.5
7.5
11
15

18.5
22
30
37
45
55
75
90

110
132
160
200
220
280
315
355
400
500
630
710

A

C

E

G

I

B

D

F

H

J

150

203

203

265

300

530

680

880

1000

465

585

645

736

885

740

1000

1000

1400

1400

1550

262

262

262

284

367.9

315

360

360

440

440

500

162

162

162

184.5

240.8

135

180

180

260

260

313.2

115

158

158

180

215

430

290

260

300

17.5

22.5

22.5

42.5

50

50

50

49.5

451

571

631

716

855

710

970

970

1370

1370

1520

7

7

7

12

15.5

15.5

15.5

15.5

-

8

14.5

14.5

14.5

14.5

2x 8

2x 10

2x 15

2x 15

3x 15

4x 15

8

10

15

15

15

15

100

100

100

99.5

127.1

180

180

180

186.8

FRN0.75AR1    -4#
FRN1.5AR1    -4#
FRN2.2AR1    -4#
FRN3.7AR1    -4#
FRN5.5AR1    -4#
FRN7.5AR1    -4#
FRN11AR1    -4#
FRN15AR1    -4#
FRN18.5AR1    -4#
FRN22AR1    -4#
FRN30AR1    -4#
FRN37AR1    -4#
FRN45AR1    -4#
FRN55AR1    -4#
FRN75AR1    -4#
FRN90AR1    -4#
FRN110AR1    -4#
FRN132AR1    -4#
FRN160AR1    -4#
FRN200AR1    -4#
FRN220AR1    -4#
FRN280AR1    -4#
FRN315AR1    -4#
FRN355AR1    -4#
FRN400AR1    -4#
FRN500AR1    -4#
FRN630AR1    -4#
FRN710AR1    -4#

(Protective structure) : M : IP21, L : IP55(0.75 to 90kW), S : IP00(110 to 710kW)
(Destination) : A : Asia, E : Europe
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Auxiliary control power input

Power supply
200 V class series

200 to 240 V
50/60Hz

400 V class series
380 to 480 V

50/60Hz

Grounding terminal

- Power switching connector
  (CN UX)
- Fan power supply switching 
  connector
  (CN R)/(CN W)

Main circuit

Grounding terminal

MCCB or 
RCD/ELCB MC

*4

*3

*1 *2

Auxiliary main circuit power input*11

*12

*12

M

L1/R

L2/S

L3/T

R0
T0

R1
T1

G

E1 E2*10 *10

G

U

V

W

P(+) P(+) N(-)

+

Motor

Alarm output
(for any alarm)

AX terminal
function

Inverter runninng
Frequency/speed arrival
Frequency/speed detected
Motor overload early warning

Common terminal
(SINK/SOURCE)

Data transmission

RS-485 COM port 2
(TB)

RS-485 COM port 1
(RJ-45 connector for keypad)

Analog
frequency meter

Analog
frequency meter

Voltage input for
frequency setting

0 to ±10VDC

Voltage input for
frequency setting

0 to +10VDC
(0 to ±10VDC)

0 to 10VDC

Current input for
frequency setting

4 to 20mADC
(0 to 20mADC)

4 to 20mADC
(0 to 20mADC)

0 to 10VDC

4 to 20mADC
(0 to 20mADC)

Control circuit

Potentiometer power supply

*5

*7

*8

*8

*8

*6

Enable input 1
Enable input 2

Digital input common terminal
Run reverse command

Select multi-frequency (0 to 1 step)
Select multi-frequency (0 to 3 step)

Enable 3-wire operation
Coast to a stop

Reset alarm

Select local (keypad) operation
Digital input common terminal

Frequency command 2/
Frequency command 1

FM1

CMY

Y2

Y1

30C

30B

30A

Y5C

Y5A

30

Y3

Y4

FM2

11

SD

*9

SW4

SW6

SW3

*7

*6

SW2

DX+
DX-

USB connector

Contact outputs 

Transistor 
outputs

Run forward command

Digital
inputs

Analog
inputs

0V+24VDC

0V+10VDC
13

12
111

3

2

*7

*7

REV
CM

CM

X1

X2

X3

X4

X5

X6

X7

FWD

EN1

PTC

V2

C1

C1

SW5

EN2

PLC
SW1

SOURCE

SINK

(+)
(-)

(+)
(-)

DBR : Dynamic Braking Resistor
DCR : DC Reactor
RCD : Residual-current-operated protective device

ELCB : Earth Leakage Circuit Breaker
MC : Magnetic Contactor
MCCB : Molded Case Circuit Breaker
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Inverter runninng
Frequency/speed arrival
Frequency/speed detected
Motor overload early warning

Common terminal
(SINK/SOURCE)

Data transmission

RS-485 COM port 2
(TB)

RS-485 COM port 1
(RJ-45 connector for keypad)

Analog
frequency meter

Analog
frequency meter

0V+24VDC

0V+10VDC

0 to 10VDC

4 to 20mADC
(0 to 20mADC)

0 to 10VDC

4 to 20mADC
(0 to 20mADC)

Control circuit

13

12
111

3

2

*5

*7

*7

*7
*8

*8

*8

Enable input 1
Enable input 2

Run reverse command

Select multi-frequency (0 to 1 step)
Select multi-frequency (0 to 3 step)
Enable 3-wire operation

Coast to a stop
Reset alarm

Select local (keypad) operation

Frequency command 2/
Frequency command 1

REV
CM

CM

X1

X2

X3

X4

X5

X6

X7

FWD

EN1

PTC

FM1

CMY

Y2

Y1

30C

30B

30A

Y5C

Y5A

30

Y3

Y4

FM2

11

SD

V2

C1

C1

SW5

EN2

PLC

*9

SW1

SOURCE

SINK

SW4

SW6

SW3

SW2

(+)
(-)

(+)
(-)

DX+
DX-

Run forward command

DBR : Dynamic Braking Resistor
DCR : DC Reactor
RCD : Residual-current-operated protective device

ELCB : Earth Leakage Circuit Breaker
MC : Magnetic Contactor
MCCB : Molded Case Circuit Breaker

Voltage input for
frequency setting

0 to ±10VDC

Voltage input for
frequency setting

0 to +10VDC
(0 to ±10VDC)

Current input for
frequency setting

4 to 20mADC
(0 to 20mADC)

Potentiometer power supply

Analog
inputs

Auxiliary control power input

Power supply
200 V class series

200 to 240 V
50/60Hz

400 V class series
380 to 480 V

50/60Hz
- Power switching connector
  (CN UX)
- Fan power supply switching 
  connector
  (CN R)/(CN W)

Main circuit

Grounding terminal

MCCB or 
RCD/ELCB MC

*3

*1 *2

Auxiliary main circuit power input*11

*12

*12

M

L1/R

L2/S

L3/T

R0
T0

R1
T1

G

E1 E2*10 *10

G

U

V

W

P(+) P(+) N(-)

+

Motor

USB connector

Alarm output
(for any alarm)

AX terminal
function

*6Contact outputs 

*7
Transistor 
outputs

*6
Digital
inputs

Grounding terminal*4
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MC*2

M

Auxiliary control power input
- Power switching connector
  (CN UX)
- Fan power supply switching 
  connector
  (CN R)/(CN W)

Main circuitMCCB or 
RCD/ELCB

L1/R

L2/S

L3/T

R0
T0

R1
T1

G G

U

V

W

*3

*1

Auxiliary main circuit power input*11

*12

*12

P(+) N(-)

+

P1

Motor

Alarm output
(for any alarm)

AX terminal
function

Inverter runninng
Frequency/speed arrival
Frequency/speed detected
Motor overload early warning

Common terminal
(SINK/SOURCE)

Data transmission

RS-485 COM port 2
(TB)

RS-485 COM port 1
(RJ-45 connector for keypad)

Analog
frequency meter

Analog
frequency meter

Voltage input for
frequency setting

0 to ±10VDC

Voltage input for
frequency setting

0 to +10VDC
(0 to ±10VDC)

0 to 10VDC

Current input for
frequency setting

4 to 20mADC
(0 to 20mADC)

4 to 20mADC
(0 to 20mADC)

0 to 10VDC

4 to 20mADC
(0 to 20mADC)

Control circuit

Potentiometer power supply

*5

*7

*8

*8

*8

*6

Enable input 1
Enable input 2

Digital input common terminal
Run reverse command

Select multi-frequency (0 to 1 step)
Select multi-frequency (0 to 3 step)
Enable 3-wire operation

Coast to a stop
Reset alarm

Select local (keypad) operation
Digital input common terminal

Frequency command 2/
Frequency command 1

FM1

CMY

Y2

Y1

30C

30B

30A

Y5C

Y5A

30

Y3

Y4

FM2

11

SD

*9

SW4

SW6

SW3

*7

*6

SW2

DX+
DX-

USB connector

Contact outputs 

Transistor 
outputs

Run forward command

Digital
inputs

Analog
inputs

0V+24VDC

0V+10VDC
13

12
111

3

2

*7

*7

REV
CM

CM

X1

X2

X3

X4

X5

X6

X7

FWD

EN1

PTC

V2

C1

C1

SW5

EN2

PLC
SW1

SOURCE

SINK

(+)
(-)

(+)
(-)

DBR : Dynamic Braking Resistor
DCR : DC Reactor
RCD : Residual-current-operated protective device

ELCB : Earth Leakage Circuit Breaker
MC : Magnetic Contactor
MCCB : Molded Case Circuit Breaker

Power supply
200 V class series

200 to 240 V
50/60Hz

400 V class series
380 to 480 V

50/60Hz

Grounding terminal Grounding terminal*4
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MC*2

M

Auxiliary control power input
- Power switching connector
  (CN UX)
- Fan power supply switching 
  connector
  (CN R)/(CN W)

Main circuitMCCB or 
RCD/ELCB

L1/R

L2/S

L3/T

R0
T0

R1
T1

G G

U

V

W

*3

*1

Auxiliary main circuit power input*11

*12

*12

P(+) N(-)

+

P1

Motor

Power supply
200 V class series

200 to 240 V
50/60Hz

400 V class series
380 to 480 V

50/60Hz

Grounding terminal

Inverter runninng
Frequency/speed arrival
Frequency/speed detected
Motor overload early warning

Common terminal
(SINK/SOURCE)

Data transmission

RS-485 COM port 2
(TB)

RS-485 COM port 1
(RJ-45 connector for keypad)

Analog
frequency meter

Analog
frequency meter

0V+24VDC

0V+10VDC

0 to 10VDC

4 to 20mADC
(0 to 20mADC)

0 to 10VDC

4 to 20mADC
(0 to 20mADC)

Control circuit

13

12
111

3

2

*5

*7

*7

*7
*8

*8

*8

Enable input 1
Enable input 2

Run reverse command

Select multi-frequency (0 to 1 step)
Select multi-frequency (0 to 3 step)
Enable 3-wire operation

Coast to a stop
Reset alarm

Select local (keypad) operation

Frequency command 2/
Frequency command 1

REV
CM

CM

X1

X2

X3

X4

X5

X6

X7

FWD

EN1

PTC

FM1

CMY

Y2

Y1

30C

30B

30A

Y5C

Y5A

30

Y3

Y4

FM2

11

SD

V2

C1

C1

SW5

EN2

PLC

*9

SW1

SOURCE

SINK

SW4

SW6

SW3

SW2

(+)
(-)

(+)
(-)

DX+
DX-

Run forward command

DBR : Dynamic Braking Resistor
DCR : DC Reactor
RCD : Residual-current-operated protective device

ELCB : Earth Leakage Circuit Breaker
MC : Magnetic Contactor
MCCB : Molded Case Circuit Breaker

Voltage input for
frequency setting

0 to ±10VDC

Voltage input for
frequency setting

0 to +10VDC
(0 to ±10VDC)

Current input for
frequency setting

4 to 20mADC
(0 to 20mADC)

Potentiometer power supply

Analog
inputs

USB connector

Alarm output
(for any alarm)

AX terminal
function

*6Contact outputs 

*7
Transistor 
outputs

*6
Digital
inputs

Grounding terminal*4
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  *1 Install a recommended molded case circuit breaker (MCCB) or residual-current-operated protective device (RCD)/earth 

leakage circuit breaker (ELCB) (with overcurrent protection function) in the primary circuit of the inverter to protect wiring. 

Ensure that the circuit breaker capacity is equivalent to or lower than the recommended capacity.

  *2 Install a magnetic contactor (MC) for each inverter to separate the inverter from the power supply, apart from the MCCB 

or RCD/ELCB, when necessary.

Connect a surge absorber in parallel when installing a coil such as the MC or solenoid near the inverter.

  *3 To retain an alarm output signal ALM issued on inverter's programmable output terminals by the protective function or to 

keep the keypad alive even if the main power has shut down, connect these terminals to the power supply lines. Even 

without power supply to these terminals, the inverter can run.

  *4 A grounding terminal for a motor. Use this terminal if needed.

  *5 For control signal wires, use twisted or shielded-twisted wires. When using shielded-twisted wires, connect the shield of 

them to the common terminals of the control circuit. To prevent malfunction due to noise, keep the control circuit wiring 

duct. When crossing the control circuit wiring with the main circuit wiring, set them at right angles.

  *6 The connection diagram shows factory default functions assigned to digital input terminals [X1] to [X7], [FWD] and [REV], 

transistor output terminals [Y1] to [Y4], and relay contact output terminals [Y5A/C] and [30A/B/C].

  *7 Terminals [Y1] to [Y4] (transistor outputs) support both SINK and SOURCE modes. The diagrams below show the 

examples of circuit connection between the transistor output of the inverter's control circuit and a PLC.

  *8 Slide switches on the control printed circuit board (control PCB). Use these switches to customize the inverter operations. 

For details, refer to the FRENIC-HVAC Instruction Manual (INR-SI47-1610-E), Chapter 2, Section 2.3.2 "Setting up the 

slide switches."

  *9 When the Enable function is not to be used, short-circuit terminals [EN1] and [PLC] and terminals [EN2] and [PLC] using 

jumper wires. For opening and closing the hardware circuit between terminals [EN1] and [PLC] and between [EN2] and 

[PLC], use safety components such as safety relays and safety switches. Be sure to use shielded wires exclusive to 

terminals [EN1] and [PLC] and terminals [EN2] and [PLC]. (Do not put them together with any other control signal wire in 

the same shielded core.)

that the inverter is no longer compliant with the EMC standards. To remove those screws, consult your Fuji Electric 

representative.

*11 Usually there is no need to do anything for these terminals. To be used when the inverter is combined with a power 

regenerative PWM converter (RHC series).

*12 Main circuit switching connectors. For details, refer to the FRENIC-HVAC Instruction Manual (INR-SI47-1610-E), Chapter 

2, Section 2.2.3 "Switching connectors."

(a) PLC serving as SINK (b) PLC serving as SOURCE

SOURCE input

CO

+2
4V

DC[Y1]

[Y4]
 to 

31 to
35V

[CMY]

Current

<Control circuit>

SINK input

31 to
35V

[Y1]

[Y4]

[CMY]

CO

+2
4V

DC

 to 

CurrentPhotocoupler

<Control circuit>

Photocoupler

Programmable
logic controller

Programmable
logic controller
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Options

Relay output interface card (OPC-RY)

This is an optional card that converts the transistor output at 
terminals Y1 to Y4 on the inverter body to relay output (1c). Each 
card has two relay outputs, and four relay outputs are available by 
installing two cards.     

Relay output:
Signal type:
Contact point capacity:
  

2 circuits built-in
1c
AC250V, 0.3A  cos   =0. 
DC48V, 0.5A (Resistance load)

No. of connection nodes:
MAC ID:
Insulation: 
Communications rate:
Network consumed power: 

max. 64 units (including the master unit)
0~63 
500V DC (photocoupler insulation)
500kbps/250kbps/125kbps
max. 80mA, 24V DC

Optional type
CB-5S
CB-3S
CB-1S

Length (m)
5
3
1

Relay output interface card (OPC-RY2)

This optional card allows relay outputs (1a) to be added. When used 
in cascaded control, this card can control the seven motors.

Relay output: 
Signal type: 
Contact point capacity:

7 circuits built-in
1a
AC250V, 0.3A  cos   =0. 
DC48V, 0.5A (Resistance load)

No. of connection units:
Communications method:
Communications rate:

42 units
CC-Link Ver1.10 and Ver2.0
156kbps~

Analog input interface card (OPC-AIO)

This card allows analog input and output to be used.
Analog input:

Analog output:

1 analog voltage input point (0~±10V)
1 analog current input point (4~20mA)
1 analog voltage output point (0~±10V)
1 analog current output point (4~20mA)

Analog current output interface card (OPC-AO)

This card allows two analog current output (4 to 20mA) points to be used. 
The card cannot be used together with OPC-G1-AIO.

CC-Link communications card (OPC-CCL)

By connecting this card with the CC-Link master unit, the communications 
rate up to 10Mbps can be supported and the transmission distance is 
covered up to 1200 m in total.

DeviceNet communications card (OPC-DEV)

This card enables operation instruction and frequency command to be 
set from the DeviceNet master, allowing operation conditions to be 
monitored and all the function codes to be changed and checked.

PROFIBUS DP communications card (OPC-PDP2)

This card enables operation instruction and frequency command to be 
set from the PROFIBUS DP master, allowing operation conditions to be 
monitored and all the function codes to be changed and checked.

Communications rate:
Transmission distance: 
Connection connector: 

9.6kbps~12Mbps
~1,200m
2×6-pole terminal block

CANopen communications card (OPC-COP)

This card enables operation instruction and frequency command to 
be set from the CANopen master (such as PC and PLC), allowing all 
the function codes to be set and checked.

No. of connection nodes:
Communications rate:

Transmission distance:

127 units
20k, 50k, 125k, 250k, 500k, 
800k, 1Mbps
~2,500m

Extension cable for remote operation (CB-    S)

This cable is used in connection between the inverter body and the 
keypad.

LonWorks communications card (OPC-LNW)

This card allows peripheral equipment (including a master unit) that 
is connected via LonWorks to be connected with the inverter, 
enabling operation instruction and frequency command to be set 
from the master unit.

Battery (OPK-BP) 
Used for the real time clock activated while the inverter power is off. 
The real time clock can be operated even when no power is supplied 
inverter at electric power interruption.

Ethernet communications card (OPC-ETH)

Pt100 temperature sensor input card (OPC-PT)

This is an interface card for connecting FRENIC-HVAC with 
peripherals (such as a master) via Ethernet.

This card can connect FRENIC-HVAC with a mountable two-channel 
resistance temperature detector (hereinafter-called RTD) to convert 
temperature values into digital values. 
The following five types of mountable RTU are supported: JPt100, 
Pt100, Ni100, Pt1000, and Ni1000.

  *1 Install a recommended molded case circuit breaker (MCCB) or residual-current-operated protective device (RCD)/earth 

leakage circuit breaker (ELCB) (with overcurrent protection function) in the primary circuit of the inverter to protect wiring. 

Ensure that the circuit breaker capacity is equivalent to or lower than the recommended capacity.

  *2 Install a magnetic contactor (MC) for each inverter to separate the inverter from the power supply, apart from the MCCB 

or RCD/ELCB, when necessary.

Connect a surge absorber in parallel when installing a coil such as the MC or solenoid near the inverter.

  *3 To retain an alarm output signal ALM issued on inverter's programmable output terminals by the protective function or to 

keep the keypad alive even if the main power has shut down, connect these terminals to the power supply lines. Even 

without power supply to these terminals, the inverter can run.

  *4 A grounding terminal for a motor. Use this terminal if needed.

  *5 For control signal wires, use twisted or shielded-twisted wires. When using shielded-twisted wires, connect the shield of 

them to the common terminals of the control circuit. To prevent malfunction due to noise, keep the control circuit wiring 

away from the main circuit wiring as far as possible (recommended: 10 cm or more). Never install them in the same wire 

duct. When crossing the control circuit wiring with the main circuit wiring, set them at right angles.

  *6 The connection diagram shows factory default functions assigned to digital input terminals [X1] to [X7], [FWD] and [REV], 

transistor output terminals [Y1] to [Y4], and relay contact output terminals [Y5A/C] and [30A/B/C].

  *7 Terminals [Y1] to [Y4] (transistor outputs) support both SINK and SOURCE modes. The diagrams below show the 

examples of circuit connection between the transistor output of the inverter's control circuit and a PLC.

  *8 Slide switches on the control printed circuit board (control PCB). Use these switches to customize the inverter operations. 

For details, refer to the FRENIC-HVAC Instruction Manual (INR-SI47-1610-E), Chapter 2, Section 2.3.2 "Setting up the 

slide switches."

  *9 When the Enable function is not to be used, short-circuit terminals [EN1] and [PLC] and terminals [EN2] and [PLC] using 

jumper wires. For opening and closing the hardware circuit between terminals [EN1] and [PLC] and between [EN2] and 

[PLC], use safety components such as safety relays and safety switches. Be sure to use shielded wires exclusive to 

terminals [EN1] and [PLC] and terminals [EN2] and [PLC]. (Do not put them together with any other control signal wire in 

the same shielded core.)

*10 Usually there is no need to do anything for the EMC filter.

 When the leakage current from the connected EMC filter causes problems with the power supply system, removing 

screws from terminals [E1] and [E2] could improve the problem. Note that doing so loses the effect of the EMC filter so 

that the inverter is no longer compliant with the EMC standards. To remove those screws, consult your Fuji Electric 

representative.

*11 Usually there is no need to do anything for these terminals. To be used when the inverter is combined with a power 

regenerative PWM converter (RHC series).

*12 Main circuit switching connectors. For details, refer to the FRENIC-HVAC Instruction Manual (INR-SI47-1610-E), Chapter 

2, Section 2.2.3 "Switching connectors."

(a) PLC serving as SINK (b) PLC serving as SOURCE
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Wiring Diagram

Note: When the card is mounted, the terminals Y1 to Y4 on the inverter body cannot be used. 

* By using the two relay outputs on the inverter body, max. 8 units and one unit
  (auxiliary pump) can be controlled.
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NOTES
When running general-purpose motors
• Driving a 400V general-purpose motor

When driving a 400V general-purpose motor with 
an inverter using extremely long cables, damage to 
the insulation of the motor may occur. Use an output 
circuit filter (OFL) if necessary after checking with 
the motor manufacturer. Fuji's motors do not require 
the use of output circuit filters because of their 
reinforced insulation.

• Torque characteristics and temperature rise
When the inverter is used to run a general-purpose 
motor, the temperature of the motor becomes 
higher than when it is operated using a commercial 
power supply. In the low-speed range, the cooling 
effect will be weakened, so decrease the output 
torque of the motor. If constant torque is required in 
the low-speed range, use a Fuji inverter motor or a 
motor equipped with an externally powered 
ventilating fan.

• Vibration
When the motor is mounted to a machine, 
resonance may be caused by the natural 
frequencies, including that of the machine. 
Operation of a 2-pole motor at 60Hz or more may 
cause abnormal vibration.
* Study use of tier coupling or dampening rubber.
* It is also recommended to use the inverter jump 

frequency control to avoid resonance points.

• Noise
When an inverter is used with a general-purpose 
motor, the motor noise level is higher than that with 
a commercial power supply. To reduce noise, raise 
carrier frequency of the inverter. High-speed 
operation at 60Hz or more can also result in more 
noise.

When running special motors
• Explosion-proof motors

When driving an explosion-proof motor with an 
inverter, use a combination of a motor and an 
inverter that has been approved in advance.

• Brake motors
For motors equipped with parallel-connected 
brakes, their braking power must be supplied from 
the primary circuit (commercial power supply). If the 
brake power is connected to the inverter power 
output circuit (secondary circuit) by mistake, 
problems may occur.
Do not use inverters for driving motors equipped 
with series-connected brakes.

• Geared motors
If the power transmission mechanism uses an oil-
lubricated gearbox or speed changer/reducer, then 
continuous motor operation at low speed may 
cause poor lubrication. Avoid such operation.

• Single-phase motors
Single-phase motors are not suitable for inverter-
driven variable speed operation. Use three-phase 
motors.

Environmental conditions
• Installation location

Use the inverter in a location with an ambient 
temperature range of -10 to 50˚C.
The inverter and braking resistor surfaces become 
hot under certain operating conditions. Install the 
inverter on nonflammable material such as metal.
Ensure that the installation location meets the 
environmental conditions specified in "Environment" 
in inverter specifications.

Combination with peripheral devices
• Installing a molded case circuit 
breaker (MCCB)
Install a recommended molded case circuit breaker 
(MCCB) or an earth leakage circuit breaker (ELCB) 
in the primary circuit of each inverter to protect the 
wiring. Ensure that the circuit breaker capacity is 
equivalent to or lower than the recommended 
capacity.

• Installing a magnetic contactor (MC) 
in the output (secondary) circuit
If a magnetic contactor (MC) is mounted in the 
inverter's secondary circuit for switching the motor 
to commercial power or for any other purpose, 
ensure that both the inverter and the motor are fully 
stopped before you turn the MC on or off. Remove 
the surge killer integrated with the MC.

• Installing a magnetic contactor (MC) 
in the input (primary) circuit
Do not turn the magnetic contactor (MC) in the 
primary circuit on or off more than once an hour as 
an inverter fault may result. If frequent starts or 
stops are required during motor operation, use 
FWD/REV signals.

• Protecting the motor
The electronic thermal facility of the inverter can 
protect the general-purpose motor. The operation 
level and the motor type (general-purpose motor, 
inverter motor) should be set. For high-speed 
motors or water-cooled motors, set a small value for 
the thermal time constant to protect the motor.
If you connect the motor thermal relay to the motor 
with a long cable, a high-frequency current may flow 
into the wiring stray capacitance. This may cause 
the relay to trip at a current lower than the set value 
for the thermal relay. If this happens, lower the 
carrier frequency or use the output circuit filter 
(OFL).

• Discontinuance of power-factor correcting capacitor
Do not mount power factor correcting capacitors in 
the inverter (primary) circuit. (Use the DC 
REACTOR to improve the inverter power factor.) Do 
not use power factor correcting capacitors in the 
inverter output circuit (secondary). An overcurrent 
trip will occur, disabling motor operation.

• Discontinuance of surge killer
Do not mount surge killers in the inverter output 
(secondary) circuit.

• Reducing noise
Use of a filter and shielded wires are typical 
measures against noise to ensure that EMC 
Directives are met.

• Measures against surge currents
If an overvoltage trip occurs while the inverter is 
stopped or operated under a light load, it is 
assumed that the surge current is generated by 
open/close of the phase-advancing capacitor in the 
power system.
We recommend connecting a DC REACTOR to the 
inverter.

• Megger test
When checking the insulation resistance of the 
inverter, use a 500V megger and follow the 
instructions contained in the Instruction Manual.

Wiring
• Wiring distance of control circuit

When performing remote operation, use the twisted 
shield wire and limit the distance between the 
inverter and the control box to 20m.

• Wiring length between inverter and motor
If long wiring is used between the inverter and the motor, the 
inverter will overheat or trip as a result of overcurrent (high-
frequency current flowing into the stray capacitance) in the 
wires connected to the phases. Ensure that the wiring is 
shorter than 50m. If this length must be exceeded, lower the 
carrier frequency or mount an output circuit filter (OFL).
When wiring is longer than 50m, and sensorless vector 
control or vector control with speed sensor is selected, 
execute off-line tuning.

• Wiring size
Select cables with a sufficient capacity by referring 
to the current value or recommended wire size.

• Wiring type
Do not use multicore cables that are normally used 
for connecting several inverters and motors.

• Grounding
Securely ground the inverter using the grounding 
terminal.

Selecting inverter capacity
• Driving general-purpose motor

Select an inverter according to the applicable motor 
ratings listed in the standard specifications table for 
the inverter. When high starting torque is required or 
quick acceleration or deceleration is required, select 
an inverter with a capacity one size greater than the 
standard.

• Driving special motors
Select an inverter that meets the following condition:
Inverter rated current > Motor rated current.

Transportation and storage
When transporting or storing inverters, follow the 
procedures and select locations that meet the 
environmental conditions that agree with the 
inverter specifications.
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