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Low Voltage AC Drives for HVAC Applications
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〝 HVAC〞
Efficient for Ecology

eHVAC 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.



As awareness of the environment that surrounds us has increased in recent years, we have 
seen a further push to accelerate the energy-saving trends required by buildings, factories 
and workplaces.
Fuji Electric's new FRENIC-eHVAC offers optimum capability in terms of energy saving for 

reductions through energy saving.
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eHVAC 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.
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Pursuit of cost competitiveness
Competitiveness realized with optimum design.

Dedicated functionality for HVAC markets
Fire mode (fan control), built-in PID/Cascade operation (pump control), etc.

PM motor drive possible
PM motor drive is now possible with PM sensorless vector control.

Enhanced customized logic
Equipped with customized logic as standard to facilitate the free programming of up 
to 200 steps.
Unique functions tailored to the application or usage method can constructed.

Multi-function keypad (option)
A multi-function keypad with support for 19 languages is available as an option to 
realize worldwide deployment.

Comprehensive communication support
Equipped with BACnet communication protocol as standard to facilitate the 
productization of a variety of control and communication options. 
Construction of system support is made easy with these functions.
■
■

Standard support: RS485, Modbus RTU, BACnet MS/TP, METASYS N2 
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Features

FRENIC-eHVAC helps bring you the energy-savings you require with optimum control of HVAC 

applications. It is the optimum product for the control of fans and pumps such as supply and 

exhaust fans and water supply pumps for HVAC devices such as AHUs (air handling units), chillers, 

and cooling towers.

〝 HVAC〞Efficient for Ecology

EMC

PM

200
STEP

NETWORK
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HVAC application examples

FRENIC-eHVAC plays a vital role in a variety of HVAC applications, 
helping to make all our lives that little bit easier.

VENTILATION



5

AIR CONDITIONING

PUMPING

〝 HVAC〞Efficient for Ecology
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Equipped with Functions for Air Conditioning Equipment and Water Treatment Equipment

This mode ignores (retry) the inverter protection 
function to continue the operation. In that way, the 
inverter keeps operating the fan and pump as much as 

The customized logic interface function is provided to the inverter body. This enables forming of logic circuit and 
arithmetic circuit to the digital and analog input and output signals, allowing simple relay sequence to be built while 
processing the signals freely.

The 2PID control is featured as standard. One PID 
module is used to control the output frequency of the 
inverter, and the other three PIDs can be used to control 
the external system. To utilize all of two PIDs, the 
optional card (OPC-AIO) needs to be mounted.

Function codes can be read/write, displayed or hidden 
by setting the two passwords. This prevents erroneous 
operation or overwriting of function codes. In addition, 

number of times, the inverter is restricted from 
operating as the user is regarded as improper.

The pick-up operation function enables smooth starts.
If you wish to run a fan currently not run by the inverter 
and in idle mode, this function searches the speed 
regardless of the direction of rotation and pick up the 
motion smoothly. This function allows for smooth 
operation such as when switching the power supply 
from the commercial power to inverter in a momentary 
action.    

Customized logic

Standard 2PID control Fire mode (forced operation)

Password Pick-up operation function

Step 2

On-delay timer

Step 2

X2 terminal output
terminal

Y3 
output
terminal

Example

[FDT]

Rotational 
speed

Output 
frequency

Power 
supply 
voltage

Current

Instantaneous power cut

Manual speed command

PID process command PID processer

PID feedback

Frequency command

+

-
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The cascade control is the function that controls the 
multiple pumps by one inverter. The pumps are 
controlled with combination of inverter drive and 
commercial drive. This can be applied in a 
large-scale water treatment plant.

pressure sensors are controlled by the PID regulator 
that is built in the inverter. Each pump is driven 
either by the inverter or commercially according to 
the switching signal from the inverter. The pumps 
are controlled only by the inverter when the 
discharge volume is small, and adding to the 
inverter drive, they are controlled using commercial 
drive by adding them one by one as the discharge 
volume gets larger in order to ensure the required 
discharge volume in total. There are two following 

Cascade control

Pressure
sensor

Contactor box

FRENIC-eHVAC

1 unit 
(Driven by inverter)

4 units
(Commercially driven) 

1 unit
(Auxiliary motor)

〝 HVAC〞Efficient for Ecology

Discharge
Flowrate

M1

M2

M3Commercial
Power-driven
Motors

M4

 Inverter-driven
 Motor M0

Profile of Motor Operation

Mount (M3_L: ON)

Mount
(M4_L: ON)

Mount (M2_L: ON)

Mount (M1_L: ON)

M1_L
M2_L
M3_L
M4_L

U
V
W

M0 Pump
L1/R
L2/S
L3/T

M1

M2

M3

M4

Pump

Pump

Pump

Pump

Pressure Sensor

Pressure Command

Feedback

PID

Accl/Decel
Controller

Cont.

Pump
Controller

Inverter



eHVAC-

8

Max.    3 units        1 unit (Auxiliary motor)

 

 

 

method

Mutual operation

The first motor: 
Second and subsequent motors: 

FLOATING-1

FLOATING-2

The first motor:

Second and subsequent motors: 

V

V

V

V

Profile of Motor Operation

M3

M2

M1

 

 

 
Discharge
  Flowrate

 Inverter-driven
 

Commercial
Power-driven

Discharge
Flowrate

Commercial
Power-driven

M2_L

U
V
W

M1_I
M1_L
M2_I

M3_I
M3_L

M1

M2

M3

U
V

Pressure Command

L1/R
L2/S
L3/T

Inverter Accl/Decel
Controller

PID
Cont.

Pump
Controller

Pressure Sensor

Feedback

Pump

Pump

Pump
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How to read the model number

FRN  0 0 0 2  F  2  E  -  4  G  

Series name
FRN: FRENIC series

Nominal applied
motor current (A)

F: For Fan, Pump Enclosure
E: EMC Filter integrated type

Power supply voltage: 
Three phase 400V class

Development code
2: 2 series

Shipping destination/
Manual language
G: Global/English

〝 HVAC〞Efficient for Ecology

Model variation

Rated voltage Nominal applied motor (kW) Type Degree ofprotection

3-phase 400V

FRN0002F2E-4G
FRN0003F2E-4G
FRN0005F2E-4G
FRN0006F2E-4G
FRN0011F2E-4G
FRN0018F2E-4G
FRN0023F2E-4G
FRN0031F2E-4G
FRN0038F2E-4G
FRN0045F2E-4G
FRN0060F2E-4G
FRN0075F2E-4G
FRN0091F2E-4G
FRN0112F2E-4G
FRN0150F2E-4G
FRN0176F2E-4G
FRN0210F2E-4G
FRN0253F2E-4G
FRN0304F2E-4G
FRN0377F2E-4G
FRN0415F2E-4G
FRN0520F2E-4G

0.75
1.1
2.2
3

5.5
7.5
11
15

18.5
22
30
37
45
55
75
90

110
132
160
200
220
280
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Natural cooling

200 16160

15%

Fan cooling

7 to 12%

Fan cooling

10

Type

Braking

Nominal applied motor [kW] *1

DC reactor (DCR)
Enclosure (IEC60529)
Cooling method
Mass [kg]

： ： ： ：

Item
FRN               F2E-4G

Rated capacity [kVA] *2

Rated voltage [V] *3

Rated current [A]
Overload capability
Main power supply

Voltage/frequency variations
Rated current without DCR [A] *5

Rated current with DCR [A] *5

Required power supply capacity [kVA] *6

Braking torque [%] *7

DC braking

Braking chopper
Minimum connection resistance [ohm]
Braking resistor

0002 0005 0006 0011 

27%
10

11
17

15

60

15

20 25

22
0060

60

□□□□

Output
ratings

Input
ratings

，

Type

Braking

Nominal applied motor [kW] *1

DC reactor (DCR)
Enclosure (IEC60529)
Cooling method
Mass [kg]

Item
FRN               F2E-4G

Rated capacity [kVA] *2

Rated voltage [V] *3

Rated current [A]
Overload capability
Main power supply

Voltage/frequency variations
Rated current without DCR [A] *5

Rated current with DCR [A] *5

Required power supply capacity [kVA] *6

Braking torque [%] *7

DC braking

Braking chopper
Minimum connection resistance [ohm]
Braking resistor

0075

57

75

26 27

0112
55

112

102
71

0150
75

150

0176

176

0210
110
160

210

201

62

165

160 200 220

271

0520

520

500

□□□□

Output
ratings

Input
ratings

， ，
， *10
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RemarksItems

O
ut

pu
t

Co
nt

ro
l

Maximum frequency

Output frequency
Accuracy (Stability)

Frequency setting 
resolution

Speed control range

Speed control accuracy

Control method

Base frequency
Starting frequency

Carrier frequency

Voltage/frequency
characteristic

Torque boost ：

Starting torque

Acceleration/
deceleration time

Frequency limiter
(Upper limit and lower
limit frequencies)

Bias for frequency/
PID command

Analog input

   

Jump frequency

：

         

Start/stop operation

Frequency setting

： ： ：

STOPREV

STOPRUN

FWD

〝 HVAC〞Efficient for Ecology
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Auto-restart after
momentary power failure

   

RemarksItems

C
on

tr
ol

Auto energy saving operation

Overload prevention control
   

Cooling fan ON/OFF
control

Auto-tuning (off-line)    
   

Universal DI
Universal DO
Universal AO
Speed control

DC braking    

Rotational direction control

Customizable logic 
interface

Applicable functions for

- Constant temperature 
  difference control
- Presumed terminal 
  pressure control

Password function
Data initialization

External PID Control

Fire mode

Pump number control

   
    
   

   
   
   

   

Automatic deceleration

Auto search for idling 
motor speed

Deceleration characteristic
(improved braking capacity)

Auto-reset    

   
   

   

   

PID control

Hardware current limiter

Software current limiter

Operation by commercial 
power supply

Torque limiter

Dew condensation prevention
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RemarksItems

In
di

ca
te

 

Display

Life early warning

Running/Stopping

Detachable with 7 segments LEDs (4 digits) , 7 keys(PRG/RESET, FUNC/DATA, UP, DOWN,
RUN, STOP, SHIFT) and 6LED indicator (KEYPAD CONTROL, Hz, A, kW, ×10, RUN)

   
   

   

Maintenance monitor

　

   

   

   
   

   
   

   

   

   
   
   
    
   
   

   

   

  

   

   

   
   
   
   

   
   
   
   

   
   
   
   
   
   

   
   

  
  
   
   
   
  
   

〝 HVAC〞Efficient for Ecology
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Maintenance monitor

I/O checking

RemarksItems

In
di

ca
te

 

Locked by password

Trip mode

Light-alarm

Running or trip mode

Inverter loader

 

：



15

Wiring diagram

〝 HVAC〞Efficient for Ecology

*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 The R0 and T0 terminals are provided for inverters of type 0045 or above(400V class). 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 if without connecting the power supply to these terminals, the inverter can run 
as long as connecting the power supply to the terminals L1/R, L2/S, L3/T.

*4 Normally no need to be connected. Use these terminals when the inverter is equipped with a high 
power-factor, regenerative PWM converter (RHC series). (Type 0176 or above/400V only)

*5 When connecting an optional DC reactor (DCR), remove the jumper bar from the terminals P1 and P(+). 
The type 0150 and higher types are sure to connect the DCR. Use a DCR when the capacity of the 
power supply transformer exceeds 500 kVA and is 10 times or more the inverter rated capacity, or 
when there are thyristor-driven loads in the same power supply line.

*6 Inverters of type 0060 or below(400V class) have a built-in braking chopper, connect a braking resistor 
between the terminals P(+) and DB if needed.

*7 For inverters of type 0075 or above (400V class), need to use a braking unit to connect the braking 
resistor in order to upgrade the braking capability of inverters. Be sure to connect the braking unit 
(option) to terminals P(+) and N(-). Auxiliary terminals [1] and [2] have polarity. Be sure to connect as 

*8 A grounding terminal for a motor. Use this terminal if needed.
*9 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(3.9 inches) 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.

*10 The connection diagram shows factory default functions assigned to digital input terminals [X1] to [X5], 
[FWD] and [REV], transistor output terminals [Y1] to [Y3], contact output terminals [Y5A/C] and 
[30A/B/C], and analog output terminals [FM1] and [FM2].

*11 The power switching connectors (CN UX) and the fan power supply switching connectors (CN R and 
CN W) are for type 0176(400 V class) or above.

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

*13 Use auxiliary contacts of the thermal relay (manually restorable) to trip the molded case circuit breaker 
(MCCB) or magnetic contactor (MC).

*14          and          are separated and insulated.0V0V

DBR(Option)

DCR
(Option)

U
V
W

U
V
W

MC

L1/R
L2/S
L3/T

MC
MCCB

or
RCD/ELCB

GGrounding terminal

DB

2
1

(CM)
(THR)

(G)

DB

2
1 (CM)

(G)

2
1

(THR)(+) N(-)

DBR Option

Brake nit
(Option

(G)

(+)R DB

TH1
THC

PTC

To [11]
To [C1]

Thermal Relay

)

R1
T1

R0
T0

Auxiliary control 
power supply

Auxiliary fan
 power supply DC/DC

(PLC)

(FWD)

(REV)

(X1)

(X2)

(X3)
(X4)
(X5)
(CM)

SINK

SOURCE

0V+24VDC

Run forward command

Run reverse command

Enable 3-wire operation  (HLD)

Coast to a stop  (BX)

Reset alarm  (RST)

Select frequency command 2/1  (Hz2/Hz1)

Select local (keypad) operation  (LOC)

<Y1>

<Y2>

<CMY>

Inverter running  
(RUN)

Frequency (speed) 
arrival signal  (FAR)

[11]
0V

G

E

Output frequency 1

SW1

Di
gi

ta
l in

pu
t

Common terminal for 
                    digital inputs 

Co
nt

ac
t o

ut
pu

ts
Tr

an
sis

to
r o

ut
pu

ts
Common terminal for 
analog output

An
al

og
/P

ul
se

 tr
ai

n 
ou

tp
ut

Common terminal for 
transistor outputs
(SINK/SOURCE)

SW5
(*12)

30B

30A

Alarm output
(for any alarm)

30

Current output
(4(0) 20mADC)
Voltage output
(0 +10VDC)

Pulse train output
(25 32kp/s)

Power switching connector
  “CN UX”
Fan power supply switching connector

  “CN R” / “CN W”

*10

Charging
indicator

RJ45 
connector

SW2

Co
nn

ec
to

r f
or

 
op

tio
n 

ca
rd

FMI

FMV

FMP

FU
FV
FW

FM

(*13)

(*13)

(*9)

(*8)

(*10)

(*10)

(*10)

(*10)

(*5)

(*2)
(*1)

(*3)

(*4)

(*6)

(*11)

(*14)

(*12)

(*12)

(*9)

(*9)

(*9)

(*14)

(*14)

(*14)

(*9)

(*12)

(*12)

(*12)

(*14)

(*7)

Transformer

Motor

In case of the motor with built-in cooling fan
Thermal Relay

Communication port1
(RS-485)

Keypad(standard)

Detachable 
terminal block

Voltage input V2
(0 +10VDC)

11

12

13
+10VDC

Current input C1
(4(0) 20mADC)

Current/voltage input for setting
+4(0) to 20mADC / 0 to +10VDC

Voltage input for setting 
0 to +10VDC (0 to ±10VDC) 0V

An
al

og
 in

pu
t

3

2

1

PTC inputC1
(+)

(-)

Voltage input 12
(0 +10VDC)
(0 ±10VDC)

SW4
PTCAI

SW3
C1

V2

0V

Grounding terminal

Potentiometer power supply

Common terminal for 
                    analog inputs

Communication 
port2

(RS-485)

[FM2]

SW7
(*12)

FMI

FMV
Output current 

(DX+)
(DX-)

SW6 (SD)

Current output
(4(0) 20mADC)

Voltage output
(0 +10VDC)

[11]
0V Common terminal for 

analog output

U1U2

CN UX

FAN NC

CN R CN W

Power supply
 400V series
   380 to 480V 50/60Hz

[FM1]

<Y3> Frequency (speed) 
detected  (FDT)

Y5C
Y5A

Select AX terminal 
function  (AX) G

en
er

al
-p

ur
po

se
 re

la
y 

ou
tp

ut
 

General-purpose 
relay output 

30C

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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Outline drawing

Body

Fig.A Fig.B

Body

41
.4

110 D

34

6

96 77

66.840.1

6 2 

11
8

6

13
0

10

5.5

Rated voltage Type Dwg.no.
W (mm) H (mm) D (mm)

Nominal applied
motor (kW)

Degree of
protection

3-phase
400V

FRN0002F2E-4G
FRN0003F2E-4G
FRN0005F2E-4G
FRN0006F2E-4G
FRN0011F2E-4G
FRN0018F2E-4G
FRN0023F2E-4G
FRN0031F2E-4G
FRN0038F2E-4G
FRN0045F2E-4G
FRN0060F2E-4G
FRN0075F2E-4G
FRN0091F2E-4G
FRN0112F2E-4G
FRN0150F2E-4G
FRN0176F2E-4G
FRN0210F2E-4G
FRN0253F2E-4G
FRN0304F2E-4G
FRN0377F2E-4G
FRN0415F2E-4G
FRN0520F2E-4G

162
186

199

208

245

195

255

270

315

360

360

110

140

181.5

220

250

320

355

530

530

680

130

130

285

332

400

550

615
675
740

740

1000

1000

Fig.A

Fig.B

Fig.C

Fig.D

Fig.E

Fig.F

Fig.G
Fig.H
Fig.I

Fig.J

Fig.K

Fig.L

0.75
1.1
2.2
3

5.5
7.5
11
15

18.5
22
30
37
45
55
75
90
110
132
160
200
220
280

Outside dimensions (mm)

2-5.2×5.5
(Long horizontal hole)

[Unit:mm]
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226

2×ø10

14
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2
41

.4

246.2
240

61.3 66.8 2×ø10

53
0

30
3.

1

10

140
255

4
1156

MAX261
MAX326.2

320
40 40

55
0

50
0

25
25

12
8

8
MAX310.2

304 8

288
3124×M8

240

53
0
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2

9

ø6.5

ø12

ø8.3

ø14
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〝 HVAC〞Efficient for Ecology

Outline drawing

Body

Fig.C Fig.D

Body

Fig.E Fig.F

* An external cooling attachment is required.
  Model: PB-F1-30

External cooling
panel cutting dimensionsExternal cooling

panel cutting dimensions

[Unit:mm]

[Unit:mm]
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Outline drawing

Body

Fig.I Fig.J

Body

Body

Fig.G Fig.H

External cooling
panel cutting dimensions

External cooling
panel cutting dimensions

External cooling
panel cutting dimensions

External cooling
panel cutting dimensions

16
4.

7
41

.4

308
275

2×ø10

59
5

21
9.

1

10

155
270

4
1156

MAX276
MAX361.2

355
0404

61
5

56
5

25
25

12
8

8
MAX345.2

339 8

4×M8

275

323
347

59
5

57
7

9

66.863.5

[Unit:mm]

[Unit:mm]

25
4.

3
41

.4

322.9
430

76.2 66.8 2×ø15

71
0

30
8.

7

15

180
315

4
1356

MAX321
MAX536.4

530
50 50

74
0

67
8.

7
30

.1
31

.2
15

.5
14

.5

14.7
MAX506.4

500.6 14.7

4×M12
430

71
0

68
5

12
.5

510

308
275

2×ø10

MAX361.2
355

40 40

66.863.5

27
9.

1

67
5

62
5

25
25

65
5

12
8

22
4.

7
41

.4

8
MAX345.2

339 8

155
270

4
1156

MAX276

10

155
270

4
1156

MAX276

310.2
275

2×ø10

MAX361.2
355

40 40

66.863.5
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4.

1

74
0

69
0

25
25

72
0

12
8

26
9.

7
41

.4

8
MAX345.2

339 8

10

4×M8 323

275

65
5
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7

9

347

4×M8
275

72
0

70
2

9

347
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〝 HVAC〞Efficient for Ecology

Outline drawing

Body

Fig.K Fig.L

Keypad

External cooling
panel cutting dimensions External cooling

panel cutting dimensions

[Unit:mm]

[Unit:mm]

TP-A1-E2C Multi function Keypad (Option)

Figure of panel cut dimensions (Arrow A)
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No. of connection nodes:

MAC ID:

Insulation: 

Communications rate:

Network consumed power: 

No. of connection units:

Communications method:

Communications rate:

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-PDP3)*

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: 

Relay output interface card (OPC-F2-RY)*

This is an optional card that converts the transistor output at 
terminals Y1 to Y3 on the inverter body to relay output (1c). Each 
card has two relay outputs, and four relay outputs are available 
byinstalling two cards.
Note: When the card is mounted, the terminals Y1 to Y4 on the inverter body

Communications rate:

Transmission distance: 

Connection connector: 

Analog input interface card (OPC-AIO)*

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

Analog output:

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.

Resistance temperature detector input card (OPC-PT)*

This card can connect FRENIC-eHVAC with a mountable two-channel resistance temperature detector (hereinafter-called 
RTD) to convert temperature values into digital values. 

Options
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Mounting adapter for option card (OPC-E2-ADP1, OPC-E2-ADP2, OPC-E2-ADP3)

This adapter is used to equip inverters with communication and I/O interface option cards. The adapter used will differ 
depending on the capacity.

FRN0002F2E-4G to FRN0038F2E-4G：OPC-E2-ADP1
FRN0045F2E-4G to FRN0060F2E-4G：OPC-E2-ADP2
FRN0075F2E-4G to FRN0520F2E-4G：OPC-E2-ADP3

Multi-Function keypad (TP-A1-E2C)

• The regulator is indicated by enlarging the LCD.

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

*Available by the combination use of the mounting adapter.

1. Present value (PV) 
2. Setting value (SV) 
3. Manipulating value (MV)
4. Frequency 

5. Output current 
6. Output voltage 
7. Torque 
8. Rotation speed 

9. Power consumption 
10. Cumulative energy

Japanese, English, Chinese, German, French, Spanish, Italian, Russian, Greek, Turkish, 
Malay, Vietnamese, Thai, Indonesian, Polish, Czech, Swedish, Portuguese, Dutch

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

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

42 units

CC-Link Ver1.10 and Ver2.0

156kbps~

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-PDP3)*

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

Relay output interface card (OPC-F2-RY)*

This is an optional card that converts the transistor output at 
terminals Y1 to Y3 on the inverter body to relay output (1c). Each 
card has two relay outputs, and four relay outputs are available 
byinstalling two cards.
Note: When the card is mounted, the terminals Y1 to Y4 on the inverter body

Communications rate:
Transmission distance: 
Connection connector: 

3 circuits built-in

1c

AC250V, 0.3A cosø =0.

DC48V, 0.5A (Resistance load)

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)

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.

Resistance temperature detector input card (OPC-PT)*

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

Options

OPC-E2-ADP1
49
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6.

9
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.4

(11.2)

66.8

Inverter mounting 
surface

Type F2E
D(mm)

With an option
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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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