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Wiring 

 

• If no zero-phase current (earth leakage current) detective device such as a ground-fault relay is installed in the upstream 
power supply line in order to avoid the entire power supply system's shutdown undesirable to factory operation, install 
a residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) individually to inverters to 
break the individual inverter power supply lines only. 

 Otherwise, a fire could occur. 

• When wiring the inverter to the power source, insert a recommended molded case circuit breaker (MCCB) or 
residual-current-operated protective device (RCD)/earth leakage circuit breaker (ELCB) (with overcurrent protection) 
in the path of each pair of power lines to inverters. Use the recommended devices within the recommended current 
capacity. 

• Use wires in the specified size. 
• Tighten terminals with specified torque. 

 Otherwise, a fire could occur. 

• When there is more than one combination of an inverter and motor, do not use a multicore cable for the purpose of 
handling their wirings together. 

• Do not connect a surge killer to the inverter's output (secondary) circuit. 

 Doing so could cause a fire. 

• Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer exceeds 500 kVA 
and is 10 times or more the inverter rated capacity. 

 Otherwise, a fire could occur. 

• Ground the inverter in compliance with the national or local electric code. 

• Be sure to ground the inverter's grounding terminals G. 

 Otherwise, an electric shock or a fire could occur. 

• Qualified electricians should carry out wiring. 
• Be sure to perform wiring after turning the power OFF. 
 Otherwise, an electric shock could occur. 

• Be sure to perform wiring after installing the inverter unit. 
 Otherwise, an electric shock or injuries could occur. 

• Ensure that the number of input phases and the rated voltage of the product match the number of phases and the voltage 
of the AC power supply to which the product is to be connected. 

 Otherwise, a fire or an accident could occur. 

• Do not connect the power supply wires to output terminals (U, V, and W). 
• When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals P(+) and DB. 

 Doing so could cause fire or an accident. 

• In general, sheaths of the control signal wires are not specifically designed to withstand a high voltage (i.e., reinforced 
insulation is not applied). Therefore, if a control signal wire comes into direct contact with a live conductor of the main 
circuit, the insulation of the sheath might break down, which would expose the signal wire to a high voltage of the main 
circuit. Make sure that the control signal wires will not come into contact with live conductors of the main circuit. 

 Doing so could cause an accident or an electric shock. 
��

��

  

• Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power and wait at 
least five minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a 
capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure, 
using a multimeter or a similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has 
dropped to the safe level (+25 VDC or below). 

 Otherwise, an electric shock could occur. 
��

��

 

• The inverter, motor and wiring generate electric noise. Be careful about malfunction of the nearby sensors and devices. 
To prevent them from malfunctioning, implement noise control measures. 

 Otherwise an accident could occur. 

• The leakage current of the EMC filter built-in type of inverters is comparatively large. Be sure to perform protective 
grounding. 

 Otherwise, an electric shock could occur. 
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Operation 

 

• Be sure to mount the front cover before turning the power ON. Do not remove the cover when the inverter power is ON. 
 Otherwise, an electric shock could occur. 

• Do not operate switches with wet hands.  
 Doing so could cause electric shock.  

• If the auto-reset function has been selected, the inverter may automatically restart and drive the motor depending on the 
cause of tripping. Design the machinery or equipment so that human safety is ensured at the time of restarting. 

 Otherwise, an accident could occur. 

• If the stall prevention function (current limiter), automatic deceleration (anti-regenerative control), or overload 
prevention control has been selected, the inverter may operate with acceleration/deceleration or frequency different 
from the commanded ones. Design the machine so that safety is ensured even in such cases. 

• The  key on the keypad is effective only when the keypad operation is enabled with function code F02 (= 0, 2 or 3). 
When the keypad operation is disabled, prepare an emergency stop switch separately for safe operations. 

 Switching the run command source from keypad (local) to external equipment (remote) by turning ON the "Enable 
communications link" command LE disables the  key. To enable the  key for an emergency stop, select the STOP 
key priority with function code H96 (= 1 or 3). 

• If any of the protective functions have been activated, first remove the cause. Then, after checking that the all run 
commands are set to OFF, release the alarm. If the alarm is released while any run commands are set to ON, the inverter 
may supply the power to the motor, running the motor. 

 Otherwise, an accident could occur. 

• If you enable the "Restart mode after momentary power failure" (Function code F14 = 3 to 5), then the inverter 
automatically restarts running the motor when the power is recovered. 

 Design the machinery or equipment so that human safety is ensured after restarting. 

• If the user configures the function codes wrongly without completely understanding this Instruction Manual and the 
FRENIC-MEGA User's Manual, the motor may rotate with a torque or at a speed not permitted for the machine. 

 An accident or injuries could occur. 

• Even if the inverter has interrupted power to the motor, if the voltage is applied to the main circuit input terminals L1/R, 
L2/S and L3/T, voltage may be output to inverter output terminals U, V, and W. 

• Even if the run command is set to OFF, voltage is output to inverter output terminals U, V, and W if the servo-lock 
command is ON. 

• Even if the motor is stopped due to DC braking or preliminary excitation, voltage is output to inverter output terminals 
U, V, and W. 

 An electric shock may occur. 

• The inverter can easily accept high-speed operation. When changing the speed setting, carefully check the 
specifications of motors or equipment beforehand. 

 Otherwise, injuries could occur. 
��
��

��

 

• Do not touch the heat sink and braking resistor because they become very hot.  
 Doing so could cause burns. 

• The DC brake function of the inverter does not provide any holding mechanism. 
 Injuries could occur. 

• Ensure safety before modifying the function code settings. 
 Run commands (e.g., "Run forward" FWD), stop commands (e.g., "Coast to a stop" BX), and frequency change 

commands can be assigned to digital input terminals. Depending upon the assignment states of those terminals, 
modifying the function code setting may cause a sudden motor start or an abrupt change in speed. 

• When the inverter is controlled with the digital input signals, switching run or frequency command sources with the 
related terminal commands (e.g., SS1, SS2, SS4, SS8, Hz2/Hz1, Hz/PID, IVS, and LE) may cause a sudden motor start 
or an abrupt change in speed. 

• Ensure safety before modifying customizable logic related function code settings (U codes and related function codes) 
or turning ON the "Cancel customizable logic" terminal command CLC. Depending upon the settings, such 
modification or cancellation of the customizable logic may change the operation sequence to cause a sudden motor 
start or an unexpected motor operation. 

 An accident or injuries could occur. 
��
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Maintenance and inspection, and parts replacement 

  
• Before proceeding to the maintenance/inspection jobs, turn OFF the power and wait at least five minutes for 

inverters with a capacity of 22 kW or below, or at least ten minutes for inverters with a capacity of 30 kW or 
above. Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure, using a multimeter or a 
similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has dropped to the safe level (+25 
VDC or below). 

 Otherwise, an electric shock could occur. 

• Maintenance, inspection, and parts replacement should be made only by qualified persons. 
• Take off the watch, rings and other metallic objects before starting work. 

• Use insulated tools. 

 Otherwise, an electric shock or injuries could occur. 

• Never modify the inverter. 

 Doing so could cause an electric shock or injuries. 

 

Disposal 

 

• Treat the inverter as an industrial waste when disposing of it.  

 Otherwise injuries could occur. 

 

GENERAL PRECAUTIONS 

Drawings in this manual may be illustrated without covers or safety shields for explanation of detail parts. Restore the 
covers and shields in the original state and observe the description in the manual before starting operation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Icons 

The following icons are used throughout this manual. 

 
This icon indicates information which, if not heeded, can result in the inverter not operating to full efficiency, as well 
as information concerning incorrect operations and settings which can result in accidents.��

 
This icon indicates information that can prove handy when performing certain settings or operations. 

�	  This icon indicates a reference to more detailed information. 
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Conformity with UL standards and CSA standards (cUL-listed for Canada) 

UL/cUL-listed inverters are subject to the regulations set forth by the UL standards and CSA standards (cUL-listed for 
Canada) by installation within precautions listed below. 

 

1. Solid state motor overload protection (motor protection by electronic thermal overload relay) is provided in each model.
Use function codes F10 to F12 to set the protection level. 

2. Use Cu wire only. 

3. Use Class 1 wire only for control circuits. 

4. Short circuit rating 

 "Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 240 Volts Maximum 
for 200V class input 22 kW or less, 230 Volts maximum for 200V class input 30 kW or above when protected by Class 
J Fuses or a Circuit Breaker having an interrupting rating not less than 100,000 rms Symmetrical Amperes, 240 Volts 
Maximum."  Models FRN; rated for 200V class input. 

 "Suitable For Use On A Circuit Of Delivering Not More Than 100,000 rms Symmetrical Amperes, 480 Volts Maximum 
when protected by Class J Fuses or a Circuit Breaker having an interrupting rating not less than 100,000 rms 
Symmetrical Amperes, 480 Volts Maximum." Models FRN; rated for 400V class input.  

 "Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be 
provided in accordance with the National Electrical Code and any additional local codes." 

5. Field wiring connections must be made by a UL Listed and CSA Certified closed-loop terminal connector sized for the 
wire gauge involved. Connector must be fixed using the crimp tool specified by the connector manufacturer. 

6. All circuits with terminals L1/R, L2/S, L3/T, R0, T0, R1, T1 must have a common disconnect and be connected to the 
same pole of the disconnect if the terminals are connected to the power supply. 
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1.3  Precautions for Using Inverters 

1.3.1  Precautions in introducing inverters 

This section provides precautions in introducing inverters, e.g. precautions for installation environment, power supply lines, 
wiring, and connection to peripheral equipment. Be sure to observe those precautions. 

�„  Installation environment 

Install the inverter in an environment that satisfies the requirements listed in Table 2.1 in Chapter 2. 
Fuji Electric strongly recommends installing inverters in a panel for safety reasons, in particular, when installing the ones 
whose enclosure rating is IP00. 

When installing the inverter in a place out of the specified environmental requirements, it is necessary to derate the inverter 
or consider the panel engineering design suitable for the special environment or the panel installation location. For details, 
refer to the Fuji Electric technical information "Engineering Design of Panels" or consult your Fuji Electric representative. 

The special environments listed below require using the specially designed panel or considering the panel installation 
location. 

Environments Possible problems Sample measures Applications 

Highly concentrated 
sulfidizing gas or 
other corrosive gases 

Corrosive gases cause parts 
inside the inverter to corrode, 
resulting in an inverter 
malfunction. 

Any of the following measures may 
be necessary. 

- Mount the inverter in a sealed 
panel with IP6X or air-purge 
mechanism. 

- Place the panel in a room free 
from influence of the gases. 

Paper manufacturing, 
sewage disposal, sludge 
treatment, tire 
manufacturing, gypsum 
manufacturing, metal 
processing, and a 
particular process in 
textile factories. 

A lot of conductive 
dust or foreign 
material (e.g., metal 
powders or shavings, 
carbon fibers, or 
carbon dust) 

Entry of conductive dust into 
the inverter causes a short 
circuit. 

Any of the following measures may 
be necessary. 

- Mount the inverter in a sealed 
panel. 

- Place the panel in a room free 
from influence of the conductive 
dust. 

Wiredrawing machines, 
metal processing, 
extruding machines, 
printing presses, 
combustors, and industrial 
waste treatment. 

A lot of fibrous or 
paper dust 

Fibrous or paper dust 
accumulated on the heat sink 
lowers the cooing effect. 

Entry of dust into the inverter 
causes the electronic circuitry 
to malfunction. 

Any of the following measures may 
be necessary. 

- Mount the inverter in a sealed 
panel that shuts out dust. 

- Ensure a maintenance space for 
periodical cleaning of the heat sink 
in panel engineering design. 

- Employ external cooling when 
mounting the inverter in a panel 
for easy maintenance and perform 
periodical maintenance. 

Textile manufacturing and 
paper manufacturing. 

High humidity or 
dew condensation 

In an environment where a 
humidifier is used or where 
the air conditioner is not 
equipped with a 
dehumidifier, high humidity 
or dew condensation results, 
which causes a 
short-circuiting or 
malfunction of electronic 
circuitry inside the inverter. 

- Put a heating module such as a 
space heater in the panel. 

Outdoor installation. 

Film manufacturing line, 
pumps and food 
processing. 

Vibration or shock 
exceeding the 
specified level 

If a large vibration or shock 
exceeding the specified level 
is applied to the inverter, for 
example, due to a carrier 
running on seam joints of 
rails or blasting at a 
construction site, the inverter 
structure gets damaged. 

- Insert shock-absorbing materials 
between the mounting base of the 
inverter and the panel for safe 
mounting. 

Installation of an inverter 
panel on a carrier or 
self-propelled machine. 

Ventilating fan at a 
construction site or a press 
machine. 

Fumigation for 
export packaging 

Halogen compounds such as 
methyl bromide used in 
fumigation corrodes some 
parts inside the inverter. 

 

- When exporting an inverter built 
in a panel or equipment, pack 
them in a previously fumigated 
wooden crate. 

- When packing an inverter alone 
for export, use a laminated veneer 
lumber (LVL). 

Exporting. 

 
�„  Storage environment 

The storage environment in which the inverter is stored after purchase is different from the operation environment. For details, 
refer to the FRENIC-MEGA User's Manual, Chapter 2. 
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Chapter 2 MOUNTING AND WIRING THE INVERTER 

2.1 Operating Environment 

Install the inverter in an environment that satisfies the requirements listed in Table 2.1. 

Table 2.1  Environmental Requirements 

Item Specifications 

Site location Indoors 

Surrounding/ambient 
temperature 

-10 to +50�qC (Note 1) 

Relative humidity 5 to 95% (No condensation) 

Atmosphere The inverter must not be exposed to dust, direct sunlight, corrosive 
gases, flammable gases, oil mist, vapor or water drops. 
Pollution degree 2 (IEC60664-1) (Note 2) 
The atmosphere can contain a small amount of salt. 
(0.01 mg/cm2 or less per year) 
The inverter must not be subjected to sudden changes in 
temperature that will cause condensation to form. 

Altitude 1,000 m max. (Note 3) 

Atmospheric pressure 86 to 106 kPa 
55 kW or below (200 V class series)
75 kW or below (400 V class series)

75 kW or above (200 V class series)
90 kW or above (400 V class series)

3 mm (Max. amplitude) 3 mm (Max. amplitude) 
 2 to less than 9 Hz  2 to less than 9 Hz 
9.8 m/s2 9 to less than 20 Hz 2 m/s2 9 to less than 55 Hz 
2 m/s2 20 to less than 55 Hz 1 m/s2 55 to less than 200 Hz 

Vibration 

1 m/s2 55 to less than 200 Hz   

 

2.2 Installing the Inverter 
(1) Mounting base 
Install the inverter on a base made of metal or other non-flammable material. Do not 
mount the inverter upside down or horizontally. 

 

Install the inverter on a base made of metal or other non-flammable material. 
Otherwise, a fire could occur. 

 

(2) Clearances 
Ensure that the minimum clearances indicated in Figure 2.1 and Table 2.3 are maintained 
at all times. When mounting the inverter in the panel of your system, take extra care with 
ventilation inside the panel as the surrounding temperature easily rises. Do not install the 
inverter in a small panel with poor ventilation. 

�„  When mounting two or more inverters 
When mounting two or more inverters in the same unit or panel, basically lay them out 
side by side. When mounting them necessarily one above the other, be sure to separate 
them with a partition plate or the like so that any heat radiating from an inverter will not 
affect the one/s above. 
As long as the surrounding temperature is 40°C or lower, inverters with a capacity of 22 
kW or below can be mounted side by side without any clearance between them. 

Table 2.3  Clearances (mm) 

Inverter capacity A B C 
0.4 to 1.5 kW 50 
2.2 to 22 kW 10 

0 

30 to 220 kW 
100 

100 
280 to 630 kW 

50 
150 150 

C: Space required in front of the inverter unit 
 
 
 

�„  When employing external cooling 
In external cooling, the heat sink, which dissipates about 70% of the total heat (total 
loss) generated into air, is situated outside the equipment or the panel. The external 
cooling, therefore, significantly reduces heat radiating inside the equipment or panel. 
To employ external cooling for inverters with a capacity of 22 kW or below, use the 
external cooling attachment option; for those with a capacity of 30 kW or above, 
simply change the positions of the mounting bases. 

 

Prevent lint, paper fibers, sawdust, dust, metallic chips, or other foreign materials 
from getting into the inverter or from accumulating on the heat sink. 
Otherwise, a fire or accident could occur. 

 Figure 2.2  External Cooling 
 
 

Table 2.2 Output Current Derating 
Factor in Relation to Altitude 

Altitude Output current 
derating factor 

1000 m or lower 1.00 

1000 to 1500 m 0.97 

1500 to 2000 m 0.95 

2000 to 2500 m 0.91 

2500 to 3000 m 0.88 

�� (Note 1)  When inverters are mounted 
side-by-side without any clearance between 
them (22 kW or below), the surrounding 
temperature should be within the range from 
-10 to +40�qC. 

(Note 2)  Do not install the inverter in an 
environment where it may be exposed to lint, 
cotton waste or moist dust or dirt which will 
clog the heat sink of the inverter. If the 
inverter is to be used in such an environment, 
install it in a dustproof panel of your system.

(Note 3)  If you use the inverter in an altitude 
above 1000 m, you should apply an output 
current derating factor as listed in Table 2.2. 

 

Figure 2.1 Mounting Direction and
Required Clearances 
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To utilize external cooling for inverters with a capacity of 30 kW or above, change the positions of the top and bottom 
mounting bases from the edge to the center of the inverter as shown in Figure 2.3. 

Screws differ in size and count for each inverter. Refer to the table below. 

Table 2.4  Screw Size, Count and Tightening Torque 

Inverter type Base fixing screw 
(Screw size and q'ty) 

Case fixing screw 
(Screw size and q'ty) 

Tightening 
torque 
(N�xm) 

FRN30G1�„ -2�†/FRN37G1�„ -2�† 
FRN30G1�„ -4�† to FRN55G1�„ -4�† 

M6 �u 20 
5 pcs for upper side, 
3 pcs for lower side 

M6 �u 20 
2 pcs for upper side 5.8 

FRN45G1�„ -2�†/FRN55G1�„ -2�† 
FRN75G1�„ -4�† 

M6 �u 20 
3 pcs each for upper and lower sides

M6 �u 12 
3 pcs for upper side 5.8 

FRN75G1�„ -2�† 
FRN90G1�„ -4�†/FRN110G1�„ -4�† 

M5 �u12 
7 pcs each for upper and lower sides

M5 �u 12 
7 pcs for upper side 3.5 

FRN132G1�„ -4�†/FRN160G1�„ -4�† M5 �u 16 
7 pcs each for upper and lower sides

M5 �u 16 
7 pcs for upper side 3.5 

FRN90G1�„ -2�† 
FRN200G1�„ -4�†/FRN220G1�„ -4�† 

M5 �u 16 
8 pcs each for upper and lower sides

M5 �u 16 
8 pcs for upper side 3.5 

FRN280G1�„ -4�†/FRN315G1�„ -4�† 
FRN355G1�„ -4�†/FRN400G1�„ -4�† 

M5 �u 16 
2 pcs each for upper and lower sides
M6 �u 20 
6 pcs each for upper and lower sides

M5 �u 16 
2 pcs each for upper and lower sides 
M6 �u 20 
6 pcs each for upper and lower sides 

3.5 
 

5.8 

FRN500G1�„ -4�†/FRN630G1�„ -4�† M8 �u 20 
8 pcs each for upper and lower sides

M8 �u 20 
8 pcs each for upper and lower sides 13.5 

 

Note: A box (�„ ) in the above table replaces S or E depending on the enclosure. 
 A box (�†) in the above table replaces A or E depending on the shipping destination. 
 

1) Remove all of the base fixing screws and the case fixing screws from the top of the inverter. 
2) Move the top mounting base to the center of the inverter and secure it to the case fixing screw holes with the base fixing 

screws. (After changing the position of the top mounting base, some screws may be left unused.) 

3) Remove the base fixing screws from the bottom of the inverter, move the bottom mounting base to the center of the 
inverter, and secure it with the base fixing screws, just as in step 2). (Inverters with a capacity of 220 kW or below have 
no case fixing screws on the bottom.) 

 

 

Figure 2.3  Changing the Positions of the Top and Bottom Mounting Bases 
 
 

 

When changing the positions of the top and bottom mounting bases, use only the specified screws. 

Otherwise, a fire or accident could occur. 
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