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Preface

Preface

This manual provides all the information on the FRENIC-MEGA series of inverters including its operating
procedure, operation modes, and selection of peripheral equipment. Carefully read this manual for proper use.
Incorrect handling of the inverter may prevent the inverter and/or related equipment from operating correctly,
shorten their lives, or cause problems.

The table below lists the other materials related to the use of the FRENIC-MEGA. Read them in conjunction with
this manual as necessary.

Table 1

Name Material No. Description

Product scope, features, specifications, external drawings,

Catalog 24A1-E-0084 and options of the product

Acceptance inspection, mounting & wiring of the inverter,
Instruction Manual S147-1582-E operation using the keypad, running the motor for a test,
troubleshooting, and maintenance and inspection

Overview of functions implemented by using FRENIC-MEGA
RS-485 Communication MEH448, RS-485 communications facility, its communications

User's Manual 24A7-E-0099 specifications, Modbus RTU/Fuji general-purpose inverter
protocol and functions, and related data formats

The materials are subject to change without notice. Be sure to obtain the latest editions for use.

Guideline for Suppressing Harmonics in Home Electric and General-purpose Appliances I

Our three-phase, 200 V class series inverters of 3.7 kW or less (FRENIC-MEGA series) were the products of
which were restricted by the "Guideline for Suppressing Harmonics in Home Electric and General-purpose
Appliances" (established in September 1994 and revised in October 1999) issued by the Ministry of Economy,
Trade and Industry. The above restriction, however, was lifted when the Guideline was revised in January 2004.
Since then, the inverter makers have individually imposed voluntary restrictions on the harmonics of their products.
We, as before, recommend that you connect a reactor (for suppressing harmonics) to your inverter. As a reactor,
select a "DC REACTOR" introduced in this manual. For use of the other reactor, please inquire of us about
detailed specifications.

Japanese Guideline for Suppressing Harmonics by Customers Receiving High Voltage or Special
High Voltage

Refer to this manual, Appendix B for details on this guideline.



Safety precautions

H Safety precautions

Read this manual and the FRENIC-MEGA Instruction Manual (that comes with the product) thoroughly before
proceeding with installation, connections (wiring), operation, or maintenance and inspection. Ensure you have
sound knowledge of the product and familiarize yourself with all safety information and precautions before
proceeding to operate the inverter.

Safety precautions are classified into the following two categories in this manual.

&WARN I NG Failure to heed the information indicated by this symbol may lead to dangerous
conditions, possibly resulting in death or serious bodily injuries.

Failure to heed the information indicated by this symbol may lead to dangerous

ACAUTION conditions, possibly resulting in minor or light bodily injuries and/or substantial
property damage.

Failure to heed the information contained under the CAUTION title can also result in serious consequences.
These safety precautions are of utmost importance and must be observed at all times.

/A\General Precautions

Figures used in this manual may be drawn with covers and safety guards removed in order to describe hidden
details. When using the product, make sure that these covers and safety guards are installed as specified and
then run the product as directed in this manual.

Purpose

ACAUTION

This product is not designed for use in appliances and machinery on which lives depend. Consult your Fuji
Electric representative before considering the FRENIC-MEGA series of inverters for equipment and machinery
related to nuclear power control, aerospace uses, medical uses or transportation. When the product is to be
used with any machinery or equipment on which lives depend or with machinery or equipment which could
cause serious loss or damage should this product malfunction or fail, ensure that appropriate safety devices
and/or equipment are installed.

AWARNING

+ The FRENIC-MEGA is designed to drive three-phase induction motors only. It cannot be used to drive
single-phase motors and/or for any other purposes.

Otherwise, a fire could occur.

* The FRENIC-MEGA cannot be used for a purpose where human accidents may be directly concerned (e.g.,
a life support system) without necessary modification.

» Although this product is manufactured under strict quality control, be sure to provide safety measures when
using it in facilities where its failure may cause a serious accident or loss.

Otherwise, an accident could occur.

Installation

AWARNING

 Install the inverter on an uninflammable object.

* Do not install the inverter near an inflammable object.
Otherwise, a fire could occur.
» The enclosure of an inverter of 30 kW or more conforms to IPO0 and may touch the terminal block of the

main circuit (where electricity exists). It is also true when the optional DC reactor is used. In such cases take
a measure to prevent a person from easily touching the inverter.

Otherwise, an electric shock or injury could occur.




Safety precautions

ACAUTION

» Do not carry the inverter by holding the front cover.
Otherwise, an injury could occur due to a falling inverter.

« Prevent any foreign material (e.g., lint, wastepaper, chippage, dust, metal) from entering into the inside of
the inverter and/or adhering to the cooling fin.

» Use the specified screws when changing the installation legs.
Otherwise, a fire or accident could occur.

» Do not install and/or run an inverter with damaged exterior or internal parts.
Otherwise, a fire, accident, or injury could occur.

Cabling

AWARNING

» 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.

* Insert an MCCB or RCD/ELCB (with overcurrent protection) recommended for each inverter for its input
circuits. Use a recommended MCCB or RCD/ELCB and do not use a device which exceeds the
recommended capacity.

» Be sure to use wires of the specified sizes.
« Tighten the terminals with the specified torque.

*  When using multiple combinations of inverters and motors, do not use multi-core cables to accommodate
multiple combinations of cables.

» Do not install any surge killer in the inverter's output (secondary) lines.

» Use an optional 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.
* Implement the Class C or Class D grounding work depending on the input voltage system of the inverter.
» Be sure to ground the grounding wire of the inverter [8G].
Otherwise, an electric shock or fire could occur.
« Cabling must be done by a qualified expert after installing the inverter with its power disconnected.
Otherwise, an electric shock or injury could occur.
+ Make sure that the number of phases and rated voltage match those of the connected power supply.
+ Do not connect the power supply line to the inverter output terminals ([U], [V], and [W]).
* When connecting a braking resistor, be sure to connect it to the P(+)-DB terminal.
Otherwise, a fire or accident could occur.

» Generally, reinforced insulation is not applied to the insulation sheath of control signal lines. Therefore, if a
control signal line should touch the main circuit where electricity exists, its insulation sheath may get broken.
This may result in applying the high voltage of the main circuit to the control signal line. Make sure that no
control signal line touches the main circuit where electricity exists.

Otherwise, an accident or electrical shock could occur.

AWARNINGA

» 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.




Safety precautions

ACAUTION

Electric noises occur from the inverter, motor, and wire, causing peripheral sensors and/or devices to
malfunction. Take a measure against the noises to prevent such malfunctioning.

Otherwise, an accident could occur.

Leakage current from the EMC filter built-in type inverter is relatively large. Make sure that it is correctly
grounded.

Otherwise, an electric shock could occur.

Operation

AWARNING

Be sure to mount the front cover before turning the power ON. Do not remove the front cover when the
inverter power is ON.

Do not operate switches with wet hands.
Otherwise, an electric shock could occur.

If the "auto-reset" function has been specified, the inverter may automatically restart and run the motor
stopped due to a trip fault, depending on the cause of the tripping. Design the machinery so that human
body and peripheral equipment safety is ensured even when the auto-resetting succeeds.

The motor may run with different acceleration/deceleration time and/or frequency due to stall prevention
function (current limiting), anti-regenerative control, and overload stop. Design the machinery so that safety
is ensured in such cases.

Otherwise, an accident could occur.

The key on the keypad works only when "Enable keypad" is selected with the function code F02.
Provide an emergency stop switch separately. When the run command source is switched from the keypad
with "Link operation selection" (LE), the key will not work. To enable emergency stop with the o9 key
on the keypad while the external signal terminal is selected as the run command source, select "STOP key
priority" with the function code H96.

If any of the protective functions has 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, 4, or 5), the
inverter automatically restarts the motor running 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 User's Manual, the
motor may rotate with a torque or at a speed not permitted for the machine.

Otherwise, an accident or injury could occur.

Even though 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.

When the servo-lock command is ON, the inverter keeps on outputting voltage on output terminals [U], [V]
and [W] even if a run command is OFF and the motor seems to stop.

Even if the motor stops due to DC braking or pre-excitation, voltage is output to inverter's output terminals
[U], [V], and [W].

Otherwise, an electric shock could occur.

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

Otherwise, an injury could occur.

If the software version is No.3600, never use the terminal function "BATRY" (Enable battery operation). This
function will not work. When the battery power is used in an Up/Down operation, the drive target may fall
due to insufficient lack in the worst case.

Otherwise, an accident could occur.




Safety precautions

ACAUTION

The cooling fin and braking resistor become very hot. Never touch them.

Otherwise, a burn could occur.

The DC braking function of the inverter does not provide any holding mechanism.
Otherwise, an injury could occur.

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. Change the function code setting after making sure that safety is ensured.

In digital input, the run and frequency command sources can be switched using "SS1, 2, 4, 8", "Hz2/Hz1",
"Hz/PID", "IVS", and "LE". When switching these signals, the motor may run suddenly or change speed
rapidly.

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.

Otherwise, an accident or injury could occur.

Maintenance and parts replacement

AWARNINGA

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 and parts replacement should be done by a specified person.
Take off any metal objects (e.g., watch, ring) before work.

Use insulated tools.

Never alter anything.

Otherwise, an electric shock or injury could occur.

Disposal

ACAUTION

Dispose of the FRENIC-MEGA as an industrial waste.

Otherwise, an injury could occur.
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How this manual is organized

This manual contains Chapters 1 through 13 and Appendices.

Chapter 1 BEFORE USE

This chapter describes the features, control system, and exterior, and precautions of the FRENIC-MEGA series
and the recommended configuration for the inverter and peripheral equipment.

Chapter 2 INSTALLATION AND WIRING

This chapter describes the installation method, notes on cabling, basic connection diagram, terminal
specifications, screw specifications, and recommended wire sizes.

Chapter 3 KEYPAD FUNCTIONS (OPERATING WITH THE KEYPAD)

This chapter describes the names and functions of the keypad and inverter operation using the keypad. The
inverter features three operation modes (Running, Programming and Alarm modes) which enable you to run and
stop the motor, monitor running status, set function code data, display running information required for
maintenance, and display alarm data.

Chapter 4 OPERATION

This chapter describes how to prepare for a test run as well as tuning and basic setting for each control method.

Chapter 5 FUNCTION CODES

This chapter contains overview tables of function codes available for the FRENIC-MEGA series of inverters,
function code index by purpose, and details of function codes.

Chapter 6 TROUBLESHOOTING

This chapter describes troubleshooting procedures to be followed when the inverter malfunctions or detects an
alarm or a light alarm condition. In this chapter, first check whether any alarm code or the "light alarm" indication
(L -/-7[) is displayed or not, and then proceed to the troubleshooting items.

Chapter 7 MAINTENANCE AND INSPECTION

This chapter describes routine inspection and regular inspection items, regular replacement parts, main circuit
electricity flow measurement, insulation test, and product warranty.

Chapter 8 BLOCK DIAGRAMS FOR CONTROL LOGIC

This chapter provides the main block diagrams for the control logic of the FRENIC-MEGA series of inverters.

Chapter 9 RUNNING THROUGH RS-485 COMMUNICATION

This chapter describes an overview of inverter operation through the RS-485 communications facility. Refer to the
RS-485 Communication User's Manual (MET271) for details.

Chapter 10 SELECTING OPTIMAL MOTOR AND INVERTER CAPACITIES

This chapter provides you with information about the inverter output torque characteristics, selection procedure,
and equations for calculating capacities to help you select optimal motor and inverter models. It also helps you
select braking resistors, HD/MD/LD drive mode, and motor drive control.

vi



How this manual is organized

Chapter 11 SELECTING PERIPHERAL EQUIPMENT

This chapter describes how to use a range of peripheral equipment and options, FRENIC-MEGA's configuration
with them, and requirements and precautions for selecting wires and crimp terminals.

Chapter 12 SPECIFICATIONS

This chapter describes specifications of the output ratings and external dimensions.

Chapter 13 COMPLIANCE WITH STANDARDS

This chapter describes how to conform to the international specifications such as UL, cUL, and European EMC
standards.

Appendices

Vii



Icons

Icons
The following icons are used throughout this manual.

(@ Note 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.

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

M This icon indicates a reference to more detailed information.

viii
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Chapter 1

BEFORE USE

This chapter describes the check items before the use of the inverter.
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1.1 Features

1.1 Features

B Best vector control for the general-purpose inverter in the class

@ Ideal for highly accurate control such as positioning

BEFORE USE

Vector control with speed sensor

Effective for applications requiring highly precise and accurate positioning control such as offset printing

-—
o
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2
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Speed control range: 1:1500
Speed response: 100 Hz
Speed control accuracy: +0.01%
Current response: 500 Hz
Torque accuracy: +10%

*

The option card is required.

*

The above specifications may vary depending on
the environment or conditions for use.

@® Maximizing the performance of a general-purpose motor

Vector control without speed sensor

Useful for applications that require a high instant torque and prompt current response, such as pressing

machinery.
Speed control range: 1:200
Speed response: 20 Hz
Speed control accuracy: +0.5%
Current response: 500 Hz
Torque accuracy: +10%

1-1



1.1 Features

@ Fuiji's original dynamic torque vector control has further upgraded

Besides the dynamic torque vector control, the inverter is equipped with the motor parameter tuning for

compensating even a voltage error of the main circuit devices and the magnetic flux observer of a new

system. This realizes a high starting torque of 200% even at a low-speed rotation of 0.3 Hz.

(%) anblo].

250
200
100

-100
-200
-250

_________________________________________________________

Example torque characteristics [5.5kW]

® Improved reaction to the fluctuation of impact load

Motor speed
(r/min)

When a remarkable load fluctuation occurs, the inverter provides the torque response in the class-top level.

It controls the flux to minimize the fluctuation in the motor speed while suppressing the vibration. This

function is best suited for equipment that requires stable speed such as a cutting machine.

Example:

— FRENIC-MEGA
Our previous model
150 ms
P ,/ - \\
Motor A v N Lo
\ /
speed b . A MEGA controls the speed and S
torque better than the previous
models in the settled state.
i N i i 1
| | 1 |
Load 1 g ] \ !
torque [T Ero-r--- L-\C \—\—- =
[l 1\




1.1 Features

@ Improved durability in overload operation

Enhancement for extending the current overload durability time of the FRENIC-MEGA longer than that of
the Fuji conventional inverters allows the FRENIC-MEGA to run the motor with shorter
acceleration/deceleration time. This improves the operation efficiency of machinery such as cutting
machines or carrier machines.

Current overload durability: 200% for 3 seconds and 150% for 1 minute. (HD mode)

The standard model is available in the following three drive modes concerning the operation load.

. Rated current overload . —
Drive mode i~ Major application
capability
HD (High duty) mode: 200% for 3 sec, 150% for 1 min Heavy duty load applications
MD (Medium duty) mode: 150% for 1 min Medium duty load applications
LD (Low duty) mode: 120% for 1 min Low duty load applications

(The MD mode is available only in the 400 V class series of inverters with a capacity of 90 to 400 kW.)

® Quicker response to the run commands

The terminal response to the run commands has had an established reputation.The FRENIC-MEGA has

further shortened this response time, achieving the industry-top response time.

This function is effective in shortening the tact time per cycle and effective for use in the process including

frequent repetitions.

Example:

4 Terminal response time
— - Approx. ms example per command

Output current |

FRENIC-MEGA - Approx. 4 ms

Conventional inverters : Approx. 6 ms

Response start
a5 Response time shortened by

approx. 2 ms

ON

OFF—

BEFORE USE
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1.1 Features

B Accommodating various applications

® Convenient functions for operations at the specified speed

Pulse train input speed command supported as standard

The FRENIC-MEGA can issue a speed command with the pulse train input (single-phase pulse train with
sign). (Maximum pulse input: 100 kHz)

MEGA

PLC

Pulse

Ratio operation

The ratio operation is convenient for synchronous control of two or more carrier machines in a multiline
conveyor system. It is possible to specify the ratio of the main speed to other follower motors as a
frequency command, so the conveying speed of carrier machines that handle variable loads or loading
situations can be synchronously adjusted easily.

Ratio setting Ratio setting Ratio setting
95% 90% 82%
Frequency Frequency Frequency
command command

output

Frequency

command input
Main speed u
(line speed)

Input range: 0 to +10V, -10 to +10 V, 4 to 20 mA

Analog input (Ratio setting)
100%

Frequency command output = Frequency command input x

@® Customized logic interface function on the inverter

By setting parameters, logic inputs and outputs can be easily created, enabling easier peripheral circuits.

Example

. pES===292= o On-delay timer,
Terminal [X1] o~ I

L~ :
Terminal [X2] | ! —o Output terminal [Y1]
tocsoassad [ / i
o—l ! 0.2 :
[FDT]  ——==========-- -
Logic circuits: AND, OR, XOR, flipflop,

leading or trailing edge detection, counter, etc.
General-purpose timer:  On-delay, off-delay, pulse train, etc.
Time setting: 0.0 to 600 sec.

Output signal: Input/output of inverter control,
Input of customized logic

Can be combined up to 10 steps

1-4



1.1 Features

@ Suppresses machine vibration with a notch filter

By setting resonant frequency and attenuation, it is possible to suppress machine vibration.

Resonance ]
frequency zone Notch filter

—,

Setthe notch [ Noteh filter
filter frequency attenuation
and attenuation [amount | |

amount.
Notch filter

Resonance disappears. frequency

@® Optimum function for preventing an object from slipping down

The reliability of the brake signal was increased for uses such as vertical carrier machines. Conventionally,
the current value and the frequency have been monitored when the brake signal is output. By adding a
torque value to these two values, the brake timing can be adjusted more easily.

S

VAAAA'

@ Optimal for winding control: Dancer control function

The PID value, calculated by comparing the feedback value with the target command value, is added to or
subtracted from the reference speed. Since the PID processor gain (in proportional band) can be set low,

the inverter can be applied to automatic control systems requiring quick response such as speed control.

— —

Winding
machine
°

A

Fixed roll Fixed roll

Upper limit

Rotation speed control

Dancer roll
@Position informatign

k\/ ex.0V to 10V

Potentiometer, etc.

Lower limit Line speed is adjusted
""""""""""""""""""""""" according to the position
of the dancer roll.

BEFORE USE
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1.1 Features

@ Thorough protection of the braking circuit

The inverter monitors the braking transistor operation status to protect the braking resistor. Upon detection
of a braking transistor abnormality, the inverter outputs an exclusive signal. Provide such a circuit that
shuts the input power off upon receipt of the exclusive signal, outside the inverter for protecting the braking

circuit.

@® More functions are available to meet various requirements

(1) Analog input: Two terminals for voltage input with polarity and one terminal for current input

(2) Slow flowrate level stop function (Pressurized operation is possible before stop of slow flowrate
operation.)

(3) Non-linear V/f pattern at 3 points

(4) Mock alarm output function

(5) Selection of up to the 4th motor

(6) S-curve accel./decel. range setting

(7) Detection of a PID feedback wire break

(8) Counter-power failure operation supported by the battery power supply

-

Wide model variation
Synchronous operation (PG interface card)

Optimal control for multiple-conveyor operation that requires positioning start-up, etc. In accordance
with the purpose, simultaneous start synchronicity (with Z-phase synchronicity), standby synchronous

operation, etc. can be selected.

Conveyor at reference side Conveyor at follower side

Motor at h Motor at
reference side follower side follower side
Encoder at
reference side
MEGA
MEGA +
OPC-G1-PG
Power uv.w
supply
RST

Ay

Servo-lock function (PG interface card)

This is effective for adjusting stopping timing and braking torque in the positioning of motors for carrier
machines, etc. This function is useful when torque is applied from outside during the stopping time, or
for applications that need a holding torque. This shortens the tact time per cycle through minimizing
\the deceleration time.




1.1 Features

B Model variation that optimally satisfies customer needs

@® Rich model variation
1. Basic type

Suitable for the equipment that uses a peripheral device to noise or harmonics.

BEFORE USE

2. EMC filter built-in type

This type has a built-in EMC filter and is compliant with European EMC Directives.
Category C3 (2nd Env) IEC/EN61800-3:2004 compliant
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* Use of EMC filter will increase the leakage current.

3. DC reactor built-in type
This type has a built-in DC reactor to suppress harmonics.

This is advantageous in terms of installation space when power factor is to be corrected or harmonic

components are to be suppressed.

@ Inverters supporting synchronous motors
1. Highly-efficient operation for energy saving

Driving a synchronous motor(s) with the FRENIC-MEGA equipped with our distinctive energy saving

control provides higher energy saving effect than conventional inverter operations of induction motors.

2. Compact, light-weight body for space saving

Using advanced, optimum magnetic field analysis technology, thermal analysis technology, and applied
analysis technology has attained more compact, light-weight body.

3. General-purpose inverter (supporting synchronous motors) providing high-performance, multi-function
operations

(1) Vector control without speed sensor, vector control with speed sensor

(2) Offline tuning

(3) Acceleration characteristics (vector control without speed sensor):
Before startup, the FRENIC-MEGA detects the position of
a magnetic pole for smooth, rapid acceleration.

(4) Impact load characteristics (vector control without speed sensor):
The FRENIC-MEGA maintains stable motor speed even
under 120% of impact load.

(5) Restart after momentary power failure: After a momentary power failure occurs, the
FRENIC-MEGA automatically searches for the idling motor

speed and starts the motor smoothly without stopping it.

4. Environmental considerations

The FRENIC-MEGA approximately doubles the bearing life of the motor driven (compared with our
conventional induction motors). The designed lives of the various consumable parts inside the
FRENIC-MEGA have been extended to 10 years, The FRENIC-MEGA is compliant with RoHS Directives

and realizes very low noise operation.



1.1 Features

5. List of inverter types

HD mode: Heavy duty specifications 200%-3 s, 150%-1 min
LD mode: Light duty specifications 120%-1 min

| |
| Three-phase 200 V class series \ | Three-phase 400 V class series |

5.5 FRN5.5GX1S-2J FRN5.5GX1S-4J

7.5 FRN7.5GX1S-2J FRN5.5GX1S-2J FRN7.5GX1S-4J FRN5.5GX1S-4J
11 FRN11GX1S-2J FRN7.5GX1S-2J FRN11GX1S-4J FRN7.5GX1S-4J
15 FRN15GX1S-2J FRN11GX1S-2J FRN15GX1S-4J FRN11GX1S-4J
18.5 FRN18.5GX1S-2J FRN15GX1S-2J FRN18.5GX1S-4J FRN15GX1S-4J
22 FRN22GX1S-2J FRN18.5GX1S-2J FRN22GX1S-4J FRN18.5GX1S-4J
30 FRN30GX1S-2J FRN22GX1S-2J FRN30GX1S-4J FRN22GX1S-4J
37 FRN37GX1S-2J FRN30GX1S-2J FRN37GX1S-4J FRN30GX1S-4J
45 FRN45GX1S-2J FRN37GX1S-2J FRN45GX1S-4J FRN37GX1S-4J
55 FRN55GX1S-2J FRN45GX1S-2J FRN55GX1S-4J FRN45GX1S-4J
75 FRN75GX1S-2J FRN55GX1S-2J FRN75GX1S-4J FRN55GX1S-4J
90 FRN90GX1S-2J FRN75GX1S-2J FRN90GX1S-4J FRN75GX1S-4J
110 FRN110GX1S-4J FRN90GX1S-4J
132 FRN132GX1S-4J FRN110GX1S-4J
160 FRN160GX1S-4J FRN132GX1S-4J
200 FRN200GX1S-4J FRN160GX1S-4J
220 FRN220GX1S-4J FRN200GX1S-4J
250 FRN280GX1S-4J FRN220GX1S-4J
280 FRN280GX1S-4J FRN220GX1S-4J
300 FRN315GX1S-4J

315 FRN315GX1S-4J

* If you place an order for the FRN55GX1S-2J or FRN55GX1S-4J specified for HD mode, the inverter is delivered
with no built-in DC reactor (DCR); if specified for LD mode, it is delivered with a built-in DCR as standard.
* EMC filter built-in type and DC reactor built-in type are also available. Consult your Fuji Electric representative.

For details, see Fuji Synchronous Motors & Inverter Synchronous Drive Systems Catalog (MH618) and/or
Permanent Magnet Type Synchronous Motor Drive FRENIC-MEGA Instruction Manual (INR-SI47-1502).

@ Position control response type (Built-to-order)

- Optimal for use in multi-story warehouses or for simplified PTP control.

- ltis capable of positioning by full-closed control (feeding back outputs from the laser distance sensor

and encoder).

- Suppresses low-frequency vibration during deceleration stop by damping control (shortens the tact

time).

- Other available functions include return to the home position, OT processing, location presetting, etc.

Inverter

Damping control
PLC or user
controller board

Position
command

Without damping control
Moving ! \/ With damping control
object; h

Vibration of object

-1.00 050 0.00 050 1.00 150 200 250 3.00 3.50
B8] (S)

* Contact our sales support for the details.

@ Braking circuit built-in type (Built-to-order)
Because a braking circuit is installed for < 22 kW as a standard setting, this type can be applied to vertical

carrier machines, etc, with many applications with regenerative load. (Braking resistor is also built in for
<7.5kW.)

* A braking circuit built-in type is also available for the capacity of 200 V, 30 kW to 55 kW, or for 400 V,

30 kW to 160 kW, on a built-to-order basis.
1-8



1.1 Features

@ Safety-compliant inverters (Built-to-order)

Fuji safety-compliant inverters comply with the machine safety standards EN 954-1 Cat3, and EN ISO
13849-1 PL:d Cat3 and IEC/EN 61800-5-2. This type enables easy compliance of your machines with the
safety standards.

By using a safety-compliant inverter, main circuit switches can be simplified. The circuit cuts output with
hardware, dispensing with software, and is redundantly designed with two systems.

BEFORE USE

1. By using a safety-compliant inverter, main circuit switches can be simplified.

When a safety signal is input (safety terminal: open), the inverter immediately shuts off the torque (cuts
output). The number of contacters to be used can be reduced.
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(Safety relay unit)

® FRENIC-MEGA Series

Nominal applied
Power
supply [motor (kW) Inverter type
(Contact 2b voltage | HD | LD
(normal close)) mode | mode
0.4 — FRN0.4G1S-2JSF1 HD mode
0.75 — FRNO0.75G1S-2JSF1 HD mode
Redundancy . 1.5 — FRN1.5G1S-2JSF1 HD mode
f°°“ﬁ9“.:j?"°"mfeq“"ed 22 | — | FRN2:2G1S-2JSF1__ | HD mode
or avoiding the . .
breakdown of safety 3.7 — FRN3.7G1S-2JSF1 HD mode
functions due to a Three- 5.5 7.5 FRN5.5G1S-2JSF1 HD/LD mode
Simel® @leita phase | 75 | 11 | FAN7.5G1S2JSF1_|HD/LD mode
olass 11 15 FRN11G1S-2JSF1 HD/LD mode

series 15 18.5 FRN15G1S-2JSF1 HD/LD mode
18.5 22 FRN18.5G1S-2JSF1 |HD/LD mode
22 30 FRN22G1S-2JSF1  |HD/LD mode
30 37 FRN30G1S-2JSF1  |HD/LD mode
37 45 FRN37G1S-2JSF1 HD/LD mode
45 55 FRN45G1S-2JSF1 HD/LD mode

55 — FRN55G1S-2JSF1 HD mode

— 75 LD mode

0.4 — FRN0.4G1S-4JSF1 HD mode

0.75 — FRNO0.75G1S-4JSF1 HD mode

1.5 — FRN1.5G1S-4JSF1 HD mode

2.2 — FRN2.2G1S-4JSF1 HD mode

(Contact 2b 3.7 — FRN3.7G1S-4JSF1 HD mode
(normal close)) 5.5 7.5 FRN5.5G1S-4JSF1  |HD/LD mode
7.5 11 FRN7.5G1S-4JSF1 HD/LD mode

phee” 11 | 15 | FAN11G1S-4JSF1__|HD/LD mode

400 V 15 | 185 | FRN15G1S-4JSF1__ |HD/LD mode
class 185 | 22 FRN18.5G1S-4JSF1 |HD/LD mode
sefles 22 | 30 | FRN22G1S-4JSF1 |HD/LD mode

<—

Entry of a safety signal 30 | 37 | FRN30G1S-4JSF1_ |HD/LD mode
e e 37 | 45 | FRN37G1S-4JSF1__|HD/LD mode
its output (torque) without 45 55 | FRN45G1S-4JSF1__ |HD/LD mode
it Rossibleta clminsts 55 | — | FRNS5G1S-4JSF1 | HD mode
— 75 LD mode
75 | — | FRN75G1S-4JSF1 | HD mode
— 90 LD mode

* For inverters with capacities other than the above, contact your

* Before maintenance requiring access to the electrical circuits, Fuji Electric representative.
be sure to turn off the circuit breaker. * The safety-compliant inverters are available on request. For the
delivery schedule, contact your Fuji Electric representative.

For details, see Safety-Compliant Inverters Catalog (MH668).

2. Comparison between safety-compliant models and standard models

Table 1.1-1
Standard models Safety-compliant models
EN 954-1 Cat3
Compliance with safety standards | Non-compliant EN ISO 13849-1 PL:d Cat3
IEC/EN 61800-5-2
Control circuit terminal block Round-head screw terminals | Spring terminals
X terminals Nine [X1] through [X9] Seven [X1] through [X7] (2 terminals reduced)
Safety terminal None Provided (EN1 and EN2 terminals)
FMA (analogue output) 2 analog outputs --FM1 and FM2
Output for meters
FMP (pulse output) -

1-9



1.1 Features

B Supports for simple maintenance

@ The built-in USB port allows use of an inverter support loader (FRENIC loader); Inverter support loader
for easy information control!

Improved working efficiency in the manufacturing site

- A variety of data about the inverter body can be saved in the keypad memory, allowing you to check the

information in any place.

Features

1. The keypad can be directly connected to the computer
through a commercial USB cable (mini B) without using a
converter. The computer can be connected on-line with the
inverter.

2. With the FRENIC loader, the inverter can support the

following functions (1) to (5).

(1) Editing, comparing, and copying the function code data
(2) Operation monitor, real-time trace

(3) Trouble history (indicating the latest four trouble records)
(4) Maintenance information

(5) Historical trace

- Data can be directly transferred from the keypad via the USB port to the computer (FRENIC loader) at
the manufacturing site.

- Periodical collection of life information can be carried out efficiently.

- The real-time tracing function permits the operator to check the inverter for abnormality.

Example of use at the manufacturing site

oooo

mooE

FRENIC loader
Allows operation of the inverter
connected on-line with the PC.

Remote keypad
Information can be written
in the keypad memory.

1-10



1.1 Features

@ Multi-function keypads are available (Optional) Models: TP-G1-J1°
TP-G1-C1*

Features

*: Applicable model
FRENIC-Eco, Multi,
MEGA

- LCD with a backlight that provides outstanding visibility

- Large, seven-segment LED with five-digit display

BEFORE USE

- Capable of adding and deleting quick setup items

- Remote/local switching on the keypad
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- Data of up to three inverters can be copied
- Languages
TP-G1-J1:  Japanese, English, German, French,
Spanish, and ltalian
TP-G1-C1: Japanese, English, Chinese, and Korean

B Network connectivity

@® Connectivity to the various FA networks with the following option cards
- SX-bus communications card
- T-Link communications card
- PROFIBUS-DP communications card
- DeviceNet communications card
- CANopen communications card
- CC-Link communications card, etc.

® Compliant with RS-485 communications as standard (terminal block)

Besides the port (RJ-45 connector) shared with the keypad, an RS-485 terminal is provided as standard.
With the terminal connection, multi-drop connection can be made easily.

RS-485 terminal enabling
multi-drop connection

RJ-45 connector

----- | | !
/ i1V

POWER INPUT MOTOR
[LiZR] L2zs[i3zT[ U | v [ W]

g =

—l -
@ DI & @
Do, >
ELTY
ﬂ” P11 PCY | NI m




1.1 Features

B Prolonged service life and improved life judgment function

® Designed life: 10 years

The designed lives of the various consumable parts inside the FRENIC-MEGA have been extended to

10 years, which has also extended the equipment maintenance cycles.

Consumable part Designed life
Main circuit capacitor 10 years
Electrolytic capacitor on PCB 10 years
Cooling fan 10 years
Fuse (90 kW or above) 10 years

Life conditions
- Surrounding temperature:  40°C
- Load factor: 100% (HD mode) or 80% (MD/LD mode)

* The designed lives are the calculated values and not the guaranteed ones.

@ Full support of life warnings
Lives can be easily checked on the keypad or the PC loader,

substantially enhancing the maintainability of the equipment!!

Table 1.1-2

ltem Purpose

Displays the total run time of the inverter.
Cumulative run time (Unit: h) Supply time of the main power supply is indicated in the
unit of 1 hour.

Displays the total run time of the motor.

Used to judge the service life of machinery (load).
Cumulative motor run time (Unit: 10 hours)| Even when the motor is driven by commercial power, it
is also possible to count the cumulative motor run time
using digital input signals.

Displays the number of motor startups.

This count can be used as a guide for replacement
timing of machinery parts (such as timing belts) that
undergo load in ordinary operation.

Number of startups

Early warning signals can be output when preset values

Equipment maintenance warning are reached.
Cumulative motor run time (Unit: 10 hours)| Makes it possible to manage the total run time of the
Number of startups motor and the number of startups. Such data is usable

for preparing the maintenance schedule.

Displays the following: Capacitance of the main circuit
capacitors; Total run time of the cooling fan (with
ON/OFF compensation); Total run time of the electrolytic
capacitor on the printed circuit board

Display of inverter lifetime alarm
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M Consideration for environment

® Enhancing resistance to the environmental impact
Resistance to the environmental impact has been enhanced compared with the conventional inverter.
(1) Enhanced durability of the cooling fan operated under the environmental impact

(2) Adoption of copper bars plated with nickel or tin

BEFORE USE

In FRENIC-MEGA, resistance to the environmental impact has been increased compared with the
conventional model (FRENIC5000 G11S/P11S). However, examine the use of the inverter carefully
according to the environment in the following cases:
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a. Environment is subject to sulfide gas (at tire manufacturer, paper manufacturer, sewage disposer, or
part of the process in textile industry).

b. Environment is subject to conductive dust or foreign matters (in metalworking, operation using
extruding machine or printing machine, waste disposal).

c. Others: Use outside standard environmental specifications.

When you look for models to be used under conditions as suggested above, please contact our
representative for reinforced models.

® Motor-friendly options
Surge suppression unit SSU (optional)

If a long drive cable to the motor is used, ultra-fine surge voltage (micro surge) occurs at the end
connected to the motor, causing motor degradation, destruction of insulation, and increased noise. By
using a surge suppression unit, such surge voltage can be suppressed.

(1) By simply connecting a surge suppression unit to the motor side, surge voltage can be substantially
reduced.

(2) Because no additional installation work is required, the unit can be easily attached to existing equipment.

(3) The unit can be attached regardless of the motor capacity (contact us, however, before attaching the
unit to a motor exceeding 75 kW).

(4) The unit does not require power supply, and can be used free of maintenance.

(5) Two types (for 50 m and for 100 m) are available.

(6) The unit is compliant with the environmental standards and the safety standards (complies with the
RoHS Directive).

AV

Zi1=2s<2m Zs )
Surge suppression unit Surge absorption

Figure 1.1-1
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@® Complies with the RoHS Directive
Our inverters comply with the EU Directive on the restriction of the use of certain hazardous substances
(RoHS Directive) as standard, and are environment-friendly with restricted use of the six hazardous

substances.

<Six hazardous substances>

Lead, mercury, cadmium, hexavalent chromium, Polybrominated Biphenyls (PBBs), and Polybrominated
Dephenyl Ethers (PBDEs)

* This excludes components used for certain models.

<What is RoHS? >
DIRECTIVE 2002/96/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the restriction

of the use of certain hazardous substances in electrical and electronic equipment.

B Global design

@® Compliance with global standards

EC Directive (CE marking) UL standard (cUL certified)
C E e(UL) us Liste
Figure 1.1-2

@® Switchable between SINK and SOURCE
@® Wide input voltage range

@® Multi-language display on the multi-function keypad (Japanese, English, German, French, Spanish,

Italian, Chinese and Korean)

* Multi-function keypad is optional. Two types are available (TP-G1-J1 and TP-G1-C1).



1.2 Control System

1.2 Control System

1.21 Theory of inverter

As shown in Figure 1.2-1, the converter section converts the input commercial power to DC power by

BEFORE USE

means of a full-wave rectifier, which charges the DC link bus capacitor (reservoir capacitor). The inverter
section modulates the electric energy charged in the DC link bus capacitor by Pulse Width Modulation

(PWM) according to the control circuit signals and feeds the output to the motor. (The PWM frequency is
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called the "Carrier Frequency.")

<Main circuit >

Converter Inverter -

I

| | T .
I ! . |
Power supply ! | | 4@ @i
(Commercial AC |
power supply) | ZS ZS ZS ! DC link bus | | Motor
N | capacitor | I /
e W) | Pt
S/ mum 7 i \@
|
| N KN R | | i
| |
| i | .
o] I A I |
<Control block>
Frequency Accelerator VI pattern Y% L N 1
o ] Ll g el I Y
f processor
._>

Figure 1.2-1 Schematic Overview of Theory of Inverter

The supplied voltage waveform is modulated by the carrier frequency (Figure 1.2-2 PWM voltage
waveform, modulated wave), consisting of alternating cycles of positive and negative pulse trains
synchronizing with the inverter’s output frequency. The inverter can supply, to the motor, current that has a

sinusoidal waveform (Figure 1.2-2 Current waveform) equal to that of the commercial power supply.

[ P
I RN

PWM voltage waveform Current waveform

Figure 1.2-2 Output Voltage and Current Waveform of the Inverter

For the reference frequency given in the control block, the accelerator/decelerator processor calculates the
acceleration/deceleration rate required by run/stop control of the motor and transfers the calculated results

to the 3-phase voltage processor directly or via the V/f pattern processor.
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.2 Control System

Motor drive controls

The FRENIC-MEGA supports the following motor drive controls.

Table 1.2-1

; Drive
. Basic Speed Other
Motor drive controls control Speed control o
control feedback class P restrictions
VI/f control with slip Frequency .
compensation inactive control
Dynamic torque :
vector control Disable Vi Frequency -
control with slip
Frequency control with slip compensation _
compensation VIt
control
V/f control with speed .
* requency
sensor control with Maximum
. Enabled PG V/f |automatic frequency:
Dynamic torque speed regulator | 200 Hz
vector control (ASR)
with speed sensor
Maximum
frequency:
Vector control without Estimated WoPG | speed trol 120 Hz
speed sensor speed peed contro i
P Vector P with automatic Not available for
MD-mode
control ?ngRci regulator inverters.
Maximum
Vgctor control * Enabled w/ PG frequency:
with speed sensor 200 Hz

Note that the controls marked with an asterisk () require an optional PG (Pulse Generator) interface card.

IL_!!_ﬂ For the features of the controls, refer to Chapter 10, Section 10.4.1 "Features of motor drive

controls."




1.3 Acceptance Inspection

1.3

Acceptance Inspection

Upon arrival of the inverter, unpack the package and check the following:

(1) An inverter and the following accessories are contained in the package.

Accessories

* Instruction manual and CD-ROM

(2) The inverter has not been damaged during transportation — there should be no dents or parts missing.

(3) The inverter is the type you ordered. You can check the type and specifications on the main nameplate.

* DC reactor (for 55-kW LD mode and for 75 kW or above)

BEFORE USE
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(The main and sub nameplates are attached to the inverter as shown on the next page.)

EFujiElectric m
TYPE FRN5.5G1S—2J e TYPE  FRN55G1S—2J
[ HighDuty [ Medium Duty | Low Duty SERNo. 21A123A0001Z
SOURCE 3PH 200—240V 50,/60Hz
I [ - [ 42.7A
OUTPUT 3PH 200—240V
0.1-500Hz - 0.1-120Hz
H 10kVA 27A H _ H 11kVA 31.8A
150% 1min 120% 1min
1P Code |P20
SER.No. 21A123A0001Z 201 [SCCR 100kA
c E @ [E MASS 6.5kg
$ LISTED
Elmmmm_oom_m KCC—REI-fek—MEGA—003
Made in Japan
(a) Main nameplate (b)
Figure 1.3-1 Nameplates
TYPE: Inverter type
ERN 5.5 G1S - 2A
Code Series name j— Code
FRN FRENIC series A
Code Nominal applied motor E
0.4 0.4 kW C‘;de
0.75 0.75 kW 4
500 500 kW Code
630 630 kW E
Code
1
Code
G
Figure 1.3-2

Sub nameplate

Shipping destination/
Instruction manual language
Asia/English

EU/English

Power supply voltage
Three-phase 200 V
Three-phase 400 V

Enclosure
Basic type (IP20/IP00)
EMC filter built-in type (1P20/1P00)

Development code
1

Applicable area
High performance, mutifunction

In this manual, inverter types are denoted as "FRN***G10-2J/4J." '00' indicates an
alphabetical letter that signifies the inverter type.

This inverter is available in two drive modes (HD and LD) or in three drive modes (HD, MD and LD). One

of these modes should be selected to match the load property of your system. Specifications in each mode
are printed on the main nameplate. For details, refer to Chapter 12 "SPECIFICATIONS."

Designed for high duty load applications; Overload capability: 150% for 1 min,

Designed for medium duty load applications; Overload capability: 150% for

Designed for low duty load applications; Overload capability: 120% for 1 min.

High Duty: HD mode:
200% for 3 sec.
Medium Duty: MD mode:
1 min.
Low Duty: LD mode:
SOURCE: Number of input phases (three-phase: 3PH), input voltage, input frequency, input current
OUTPUT: Number of output phases, rated output voltage, output frequency range, rated output
capacity, rated output current, and overload capability
SCCR: Short-circuit capacity
MASS: Mass of the inverter



1.4 External View

SER.No.: Product number
21A123A0001Z

Production year, week
2 01

Production week:
This indicates the week number that is numbered
with the 1st week of January as '01'.

Production year: Last digit of year

If you suspect the product is not working properly or if you have any questions about your product, contact your

Fuji Electric representative.

14 External View

(1) Outside and inside views

Front cover

Front cover

fixing screw Sub nameplate

Wiring guide —

Control circuit

Keypad — | terminal block
Warning T
plate
Front cover ¥ . Main circuit
Main nameplate terminal block
Figure 1.4-1 FRN11G1S-2J
Internal air circulation fan
Cooling fans
) Keypad enclosure
Top mounting (openable)
base Warni
Control circuit arning
i terminal block " |abel
X ' S /’/
Keypad ‘:\ (N
' \\
Warning y j
plate L\\
] \\\\
Charging lamp R\b\ ‘ Main circuit
Front cover Main nameplate Front cover terminal block

Figure 1.4-2 FRN30G1S-4J



1.4 External View

(2) Warning plates and label

FRENIC-MEeGA

A\ WARNING A

mRISK OF INJURY OR ELECTRIC SHOCK
eRefer to the instruction manual before

Only type B of RCD is allowed.
See manual for details.

Fc

A WARNING A

WRISK OF INJURY OR ELECTRIC SHOCK

© Refer to the instruction manual before installation
and operation.

® Do not remove this cover while applying power.

® This cover can be removed after at least 10 min of
power off and after the "CHARGE" lamp turns off.

® Do not insert fingers or anything else into the inverter.
® Securely ground (earth) the equipment.
® High touch current.

® More than one live circuit. See instruction manual.

A EE

installation and operation.
« Do not remove any cover while applying power WAL RS, il A WARNING
and at least 5min. after disconnecting power. gy i P _;v'.g o o e 4 phe 3 \ - —
More than one live circuit. See instruction manual. o RRIF{TZAE K LT RIER A W REIET @ RISK OF
*Securely ground (earth) the equipment. o ERHAREITFREER ELECTRIC SHOCK
eHigh touch current. ® B3 10 8l b, RBETATRRE A TITHREER
28 o $TFF AT, BIIAZHI B BB I (RO TOR1TH HF) AEE
A RSIEE G A DAY E AT "
o« RRIE(TZ A S BERRIERIE S ARAIET o RMEAZR T REE WAL, b F EMEIREBAFIE A B &
~ERHEFRE 5 S HARETAHARN HEERY 512 fill B
o EEHEH o EIEME
7 y™ A\ EE
"h. BEOBENG') AN\ BE
S EANNEERRIC, LIBIEHEERATTD - A BRED
BT LS u(IH, EREOHENDHD BFENHBD
o ERTBSUERL pIESNEEN R L ® BRI EEmESORC. UTEURHABRZET A TEDER
o ERICEIESTIES T, [CRSTE,

® BEEH(F, KEN/—ZHITENT E.

o KEH)\—ZFHITHIBAF, BRU viik1 09 EFBE
Fy—ISVTHHEAIUICDERBLTH 51T T &,

® XEN)—ERITHHBEE. AHBER (RO-TO. R1-TIHT)E
UpHiLTWS T EZRBLTH'SIT3T L,

o KE A/ —BTRETH>TH. MOERKDERBERERC
- BYFFEALBNT &,

® BRICEMZES LI L,

Only type B of RCD is allowed.
See manual for details.

Fc

w
(%}
-]
w
14
o
L
w
m

() FRN11G1S-2J (b)

FRN220G1S-4J

‘ AWARMNG Hot Surface-Risk of Burn &%EE?@%

Warning label

Warning label
(Above the heat sink)

Figure 1.4-3 Warning plates and label



1.4 External View

(38) View of the wiring section

Plate
Wiri S Control Circuit ‘
iring N nameplate ontrol Circui WY/
guide Teydgiaelt Terminal Block\; 5/ i
S I ‘ / Keypad
- . i Cireui A Enclosure
Control Circuit Maln_Clrcmt ~ 4 / /o
Terminal Block /E%fu\{% : Terminal T (Openable)
\%"lﬁm\ Block M
%\@\\ 5 /12 / //
< N - Wi @/
Main Circuit Nmﬁ, ' ; %/j/
Terminal Block /
(a) FRN11G1S-2J (b) FRN30G1S-2J
Figure 1.4-4 View of the wiring section

o Auxiliary Control Power
Control Circuit Input Terminals

Terminal Block Inverter Output

Terminal Block

Power Input
Terminal Block

Inverter Output
Terminal Block
— Grounding

Terminal

Grounding  Power Input Grounding Terminals
Terminal Terminal Block DC Reactor and
DC Bus Terminal Block
(a) FRNO.75G1S-2J (b) FRN30G1S-2J

Figure 1.4-5 Extended view of the terminal block

For the functions, layout and connection of terminals, refer to Chapter 2, "INSTALLATION AND
WIRING." For recommended wire types based on wiring purposes, see Chapter 11, Section 11.2.1,
"Recommended wires."
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1.5 Recommended Configuration

1.5 Recommended Configuration

To control a motor with an inverter correctly, you should consider the rated capacity of both the motor and
the inverter and ensure that the combination matches the specifications of the machine or system to be
used.

BEFORE USE

Refer to Chapter 10, "SELECTING OPTIMAL MOTOR AND INVERTER CAPACITIES" for details.

After selecting the rated capacities, select appropriate peripheral equipment for the inverter, then connect
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them to the inverter.

Refer to Chapter 11, "SELECTING PERIPHERAL EQUIPMENT" for details on the selection of
peripheral equipment.

Figure 1.5-1 shows the recommended configuration for an inverter and peripheral equipment.

Three-phase
power supply

Molded case circuit breaker (MCCB)
or

Earth leakage circuit breaker (ELCB)
with overcurrent protection

Magnetic contactor

Braking unit

DC reactor

55 kW or below: Provided as an option
75 kW or above: Provided as standard

Braking resistor * An inverter with a capacity of 55 kW or

above in LD mode is equipped with a
DC reactor as standard.

General-purpose motor

or

Fuji motors exclusively
designed for vector control

Figure 1.5-1 Recommended Confirmation Diagram
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1.6 Precautions for Using Inverters

1.6.1

Operating environment

Install the inverter in an environment that satisfies the requirements listed below.

Table 1.6-1

Environmental Requirements

ltem

Specifications

Location

Indoors

Surrounding

-10 to +50°C (Note 1)

temperature

Relative 5 to 95% (No condensation)

humidity

Ambience The inverter must not be exposed to dust, direct sunlight, corrosive gases, flammable
gas, oil mist, vapor or water drops.
Pollution degree 2 (IEC60664-1) (Note 2)
The atmosphere can contain only 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 1000 m max. (Note 3)

Air pressure

86 to 106 kPa

Vibration

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. 2 to less than 9 Hz
amplitude)

9.8 m/s? 9 to less than 20 Hz

2 m/s? 20 to less than 55 Hz
1 m/s? 55 to less than 200 Hz

3 mm (Max. 2 to less than 9 Hz
amplitude)

2 m/s? 9 to less than 55 Hz

1 m/s? 55 to less than 200 Hz

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

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

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 1.6-2.

Table 1.6-2 Output Current Derating Factor in Relation to Altitude

Altitude Output current derating factor
1,000 m or lower 1.00
1,000 to 1,500 m 0.97
1,500 to 2,000 m 0.95
2,000 to 2,500 m 0.91
2,500 to 3,000 m 0.88

1-22



1.6 Precautions for Using Inverters

1.6.2 Storage environment
[1] Temporary storage

Store the inverter in an environment that satisfies the requirements listed below.

BEFORE USE

Table 1.6-3 Storage and Transport Environments

ltem Specifications
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Storage temperature | -25 to +70°C
(Note 1) Places not subjected to abrupt temperature changes
or condensation or freezing

Relative humidity 5 to 95% (Note 2)

Ambience The inverter must not be exposed to dust, direct sunlight, corrosive or
flammable gases, oil mist, vapor, water drops or vibration.

The atmosphere can contain only a small amount of salt. (0.01 mg/cm2 orless
per year)

Air pressure 86 to 106 kPa (during storage)

70 to 106 kPa (during transportation)

Note 1) The indicated storage temperature range assumes storage over a relatively short
time period, such as during transportation.

Note 2) Even if humidity is within the specified requirements, avoid places where the
inverter will be subjected to sudden changes in temperature that will cause
condensation to form.

Precautions for temporary storage

(1) Do not leave the inverter directly on the floor.

(2) If the environment does not satisfy the specified requirements listed in Table 1.6-3, wrap the inverter

in an airtight vinyl sheet or the like for storage.

(3) Ifthe inverter is to be stored in a high-humidity environment, put a drying agent (such as silica gel) in
the airtight package.

[2] Long-term storage
If you will not use the unit for a long time after purchase, store it in a following manner.

(1) The storage site must satisfy the requirements specified for temporary storage.
However, for storage exceeding three months, the surrounding temperature range should be within

the range from -10 to 30°C. This is to prevent electrolytic capacitors in the inverter from deterioration.

(2) The package must be airtight to protect the inverter from moisture. Add a drying agent inside the

package to maintain the relative humidity inside the package within 70%.

(3) Ifthe inverter has been installed to the equipment or panel at construction sites where it may be
subjected to humidity, dust or dirt, then temporarily remove the inverter and store it in the
environment specified in Table 1.6-3.

Precautions for storage over 1 year

If the inverter has not been powered on for a long time, the property of the electrolytic capacitors may
deteriorate. Power the inverters on once a year and keep the inverters powering on for 30 to 60 minutes.
Do not connect the inverters to the load circuit (secondary side) or run the inverter.
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1.6.3

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.

M Installation environment

Install the inverter in an environment that satisfies the requirements listed in Table 1.6-1 in Section 1.6.1.

Fuji Electric strongly recommends installing inverters in a panel for safety reasons, in particular, when

installing the ones whose enclosure rating is IPOO.

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 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.

Table 1.6-4

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, plaster
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.

Alot of fibrous or
paper dust

Fibrous or paper dust
accumulated on the heat sink
lowers the cooing effect. Entry of
dust into the inverter may cause
the electronic circuitry to .
malfunction.

Any of the following measures may be
necessary.

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

Secure 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 may
cause a short-circuiting or
malfunction of electronic circuitry
inside the inverter.

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

QOutdoor 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 may get 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
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B Wiring precautions

(1

(2)

@)

(4)

Table 1.6-5

®)

(6)

Route the wiring of the control circuit terminals as far from the wiring of the main circuit as possible.
Otherwise electric noise may cause malfunctions.

Fix the control circuit wires inside the inverter to keep them away from the live parts of the main
circuit (such as the terminal block of the main circuit).

BEFORE USE

If more than one motor is to be connected to a single inverter, the wiring length should be the total
length of wiring between the inverter and motors.
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Precautions for high frequency leakage currents

If the wiring distance between an inverter and a motor is long, high frequency currents flowing
through stray capacitance across wires of phases may cause an inverter overheat, overcurrent trip,
increase of leakage current, or it may not assure the accuracy in measuring leakage current.
Depending on the operating condition, an excessive leakage current may damage the inverter. To
avoid the above problems when directly connecting an inverter to a motor, keep the wiring distance
50 m or less for inverters with a capacity of 3.7 kW or below, and 100 m or less for inverters with a
higher capacity.

If the wiring distance longer than the specified above is required, lower the carrier frequency or insert
an output circuit filter (OFL-O0O0-OA).

When the inverter drives two or more motors connected in parallel (group drive), in particular, using
shielded wires, the stray capacitance to the earth is large, so lower the carrier frequency or insert an
output circuit filter (OFL-OOO-OA).

No output circuit filter installed Output circuit filter installed
Power Max.
input il:’q%\zter ax. 5 m Output circuit filter
— Inverter —— Inverter ( Motor
Max. 50 m —
Max. 100 m Max. 400 m

For an inverter with an output circuit filter installed, the total secondary wiring length should be 400 m
or less (100 m or less under the vector control).

If further longer secondary wiring is required, consult your Fuji Electric representative.

Precautions for surge voltage in driving a motor by an inverter (especially for 400 V class,
general-purpose motors)

If the motor is driven by a PWM-type inverter, surge voltage generated by switching the inverter
component may be superimposed on the output voltage and may be applied to the motor terminals.
Particularly if the wiring length is long, the surge voltage may deteriorate the insulation resistance of
the motor. Implement any of the following measures.

» Use a motor with insulation that withstands the surge voltage. (All Fuji standard motors feature
reinforced insulation.)

» Connect a surge suppressor unit (SSU50/100TA-NS) at the motor terminal.

» Connect an output circuit filter (OFL-OOO-OA) to the output terminals (secondary circuits) of the
inverter.

* Minimize the wiring length between the inverter and motor (10 to 20 m or less).

When an output circuit filter is inserted in the secondary circuit or the wiring between the inverter and

the motor is long, a voltage loss occurs due to reactance of the filter or wiring, so that insufficient

voltage may cause output current oscillation or a lack of motor output torque. To avoid it, select the

constant torque load by setting the function code F37 (Load Selection/Auto Torque Boost/Auto

Energy Saving Operation) to "1" and keep the inverter output voltage at a higher level by configuring

H50 (Non-linear V/f Pattern, Frequency) and H51 (Non-linear V/f Pattern, Voltage).
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B Precautions for connection of peripheral equipment

(1

@)

Table 1.6-6

(4)

Phase-advancing capacitors for power factor correction

Do not mount a phase-advancing capacitor for power factor correction in the inverter's input (primary)
circuit. Mounting it in the input (primary) circuit takes no effect. To correct the inverter power factor,
use an optional DC reactor (DCR). Do not mount a phase-advancing capacitor for power factor
correction in the inverter's output (secondary) circuit. Mounting it in the output (secondary) circuit
causes an overcurrent trip, disabling operation.

An overvoltage trip that occurs when the inverter is stopped or running with a light load is assumed to
be due to surge current generated by open/close of phase-advancing capacitors in the power system.
An optional DC/AC reactor (DCR/ACR) is recommended as a measure to be taken at the inverter
side.

Input current to an inverter contains a harmonic component that may affect other motors and
phase-advancing capacitors on the same power supply line. If the harmonic component causes any
problems, connect an optional DCR/ACR to the inverter.

In some cases, it is necessary to insert a reactor in series with the phase-advancing capacitors.

Power supply lines (Application of a DC/AC reactor)

Use an optional DC reactor (DCR) when the capacity of the power supply transformer is 500 kVA or
more and is 10 times or more the inverter rated capacity or when there are thyristor-driven loads on
the same power supply line. If no DCR is used, the percentage-reactance of the power supply
decreases, and harmonic components and their peak levels increase. These factors may break
rectifiers or smoothing capacitors in the converter section of the inverter, or decrease the
capacitance of the capacitors.

If the input voltage unbalance rate is 2% to 3%, use an optional AC reactor (ACR).

Voltage unbalance (%) = [Max voltage (V) - Min voltage (V)] / [Three-phase average voltage (V)] x 67
(IEC61800- 3)

DC reactor (DCR) for correcting the inverter input power factor (for suppressing harmonics)

To correct the inverter input power factor (to suppress harmonics), use an optional DCR. Using a
DCR increases the reactance of inverter's power source so as to decrease harmonic components on
the power source lines and correct the power factor of the inverter.

DC reactor type Remarks

Input power factor of DCR2/4-000/00A/O0B: Approx. The last letter identifies the
90 to 95% capacitance.

Compliant with the Public Construction Works Standard
Specifications (Electrical Equipment Works), Edition
2010, supervised by the Ministry of Land, Infrastructure,
Transport and Tourism. (Based on Edition 2010, the
input power factor calculated with the power factor for
the fundamental wave as 1 stands at 94% or higher.)

Input power factor of DCR2/4-000C: Approx. 86 to 90% Exclusively designed for nominal
applied motor of 37 kW or above.

Select a DCR matching not the inverter but the nominal applied motor. Therefore, for
HD-mode inverters, arrange a DCR with the same capacity as the inverter; for LD-mode
inverters, arrange a DCR with one rank higher capacity than the inverter.

Note

PWM converter for correcting the inverter input power factor

Using a PWM converter (High power-factor, regenerative PWM converter, RHC series) corrects the
inverter power factor up to nearly 100%.

When combining an inverter with a PWM converter, disable the main power loss detection by setting
the function code H72 to "0." If the main power loss detection is enabled (H72 = 1, factory default),
the inverter interprets the main power as being shut down, ignoring an entry of a run command.
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(5) Molded case circuit breaker (MCCB)

Install a recommended molded case circuit breaker (MCCB) or an earth leakage circuit breaker
(ELCB) (with overcurrent protection function) in the primary circuit of the inverter to protect wiring.
Since using an MCCB or ELCB with a lager capacity than recommended ones breaks the protective
coordination of the power supply system, be sure to select recommended ones. Also select ones
with short-circuit breaking capacity suitable for the power source impedance.

AWARNING

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 an earth leakage circuit breaker (ELCB) individually to inverters
to break the individual inverter power supply lines only.

Otherwise, a fire could occur.

(6) Magnetic contactor (MC) in the inverter input (primary) circuit
Avoid frequent ON/OFF operation of the magnetic contactor (MC) in the input circuit; otherwise, the
inverter failure may result. If frequent start/stop of the motor is required, use FWD/REV terminal
signals or the / keys on the inverter's keypad.
The frequency of the MC's ON/OFF should not be more than once per 30 minutes. To assure
10-year or longer service life of the inverter, it should not be more than once per hour.

* From the system's safety point of view, it is recommended to employ such a sequence that
shuts down the magnetic contactor (MC) in the inverter input circuit with an alarm output
signal ALM issued on inverter's programmable output terminals. The sequence minimizes
the secondary damage even if the inverter breaks. When the sequence is employed,
connecting the MC's primary power line to the inverter's auxiliary control power input makes
it possible to monitor the inverter's alarm status on the keypad.

Tip

* The breakdown of a braking unit or misconnection of an external braking resistor may
trigger that of the inverter's internal parts (e.g., charging resistor). The breakdown of a
braking unit or misconnection of an external braking resistor is possible if a DC link voltage
establishment signal is not issued within three seconds after the MC is switched on. Even in
such cases, a sequence that shuts down the magnetic contactor (MC) in the inverter input
circuit minimizes the impact of failure. For the braking transistor built-in type of inverters,
assign a transistor error output signal DBAL on inverter's programmable output terminals to
switch off the MC in the input circuit.

(7) Magnetic contactor (MC) in the inverter output (secondary) circuit
If a magnetic contactor (MC) is inserted in the inverter's output (secondary) circuit for switching the
motor to a commercial power or for any other purposes, it should be switched on and off when both
the inverter and motor are completely stopped. This prevents the contact point from getting rough
due to a switching arc of the MC. The MC should not be equipped with any main circuit surge killer
(Fuji Sz-zM0O, etc.).
Applying a commercial power to the inverter's output circuit breaks the inverter. To avoid it, interlock
the MC on the motor's commercial power line with the one in the inverter output circuit so that they
are not switched ON at the same time.

(8) Surge absorber/surge killer

Do not install any surge absorber or surge killer in the inverter's output (secondary) lines.
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1.6 Precautions for Using Inverters

H Noise reduction

If noise generated from the inverter affects other devices, or that generated from peripheral equipment
causes the inverter to malfunction, follow the basic measures outlined below.
(1) If noise generated from the inverter affects the other devices through power wires or grounding wires:
» Isolate the grounding terminals of the inverter from those of the other devices.
» Connect a noise filter to the inverter power wires.
» Isolate the power system of the other devices from that of the inverter with an insulated
transformer.

+ Decrease the inverter's carrier frequency (F26).

(2) If induction or radio noise generated from the inverter affects other devices:
+ Isolate the main circuit wires from the control circuit wires and other device wires.
* Put the main circuit wires through a metal conduit pipe, and connect the pipe to the ground near
the inverter.
» Install the inverter into the metal panel and connect the whole panel to the ground.
» Connect a noise filter to the inverter power wires.

» Decrease the inverter's carrier frequency (F26).

(3) When implementing measures against noise generated from peripheral equipment:
» For inverter's control signal wires, use twisted or shielded-twisted wires.
When using shielded-twisted wires, connect the shield of the shielded wires to the common
terminals of the control circuit.

» Connect a surge absorber in parallel with magnetic contactor's coils or other solenoids.

B Leakage current

A high frequency current component generated by insulated gate bipolar transistors (IGBTs) switching
on/off inside the inverter becomes leakage current through stray capacitance of inverter input and output
wires or a motor. If any of the problems listed below occurs, take an appropriate measure against them.

Table 1.6-7
Problem Measures
An earth leakage circuit 1) Decrease the carrier frequency.
breaker (with overcurrent 2) Make the wires between the inverter and motor shorter.

protection function) that is 3
connected to the input 4
(primary) side has tripped.

Make the current sensitivity of the earth leakage circuit breaker larger.

Use an earth leakage circuit breaker that features measures against
the high frequency current component (Fuji SG and EG series).

—_— — ~— ~—

An external thermal relay 1) Decrease the carrier frequency.
has malfunctioned. 2) Increase the setting current of the thermal relay.

3) Use the electronic thermal overload protection built in the inverter,
instead of the external thermal relay.

B Selecting inverter capacity

(1) To drive a general-purpose motor, select an inverter according to the nominal applied motor rating
listed in the standard specifications table. When high starting torque is required or quick acceleration
or deceleration is required, select an inverter with one rank higher capacity than the standard.

(2) Special motors may have larger rated current than general-purpose ones. In such a case, select an
inverter that meets the following condition: Inverter rated current > Motor rated current
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1.6.4 Precautions in running inverters

Precautions for running inverters to drive motors or motor-driven machinery are described below.

M Motor temperature

BEFORE USE

When an inverter is used to run a general-purpose motor, the motor temperature becomes higher than

when it is operated with a commercial power supply. In the low-speed range, the motor cooling effect will
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be weakened, so decrease the output torque of the motor when running the inverter in the low-speed

range.

M Motor noise

When a general-purpose motor is driven by an inverter, the noise level is higher than that when it is driven
by a commercial power supply. To reduce noise, raise carrier frequency of the inverter. Operation at 60 Hz

or higher can also result in a higher noise level.

M Machine vibration

When an inverter-driven motor is mounted to a machine, resonance may be caused by the natural
frequencies of the motor-driven machinery. Driving a 2-pole motor at 60 Hz or higher may cause abnormal
vibration.

+ Consider the use of a rubber coupling or vibration-proof rubber.

» Use the inverter's jump frequency control feature to skip the resonance frequency zone(s).

» Use the vibration suppression related function codes that may be effective. For details, refer to the
description of H80 in Chapter 5 "FUNCTION CODES."

1.6.5 Precautions in using special motors

When using special motors, note the followings.

B 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.

B Submersible motors and pumps

These motors have a larger rated current than general-purpose motors. Select an inverter whose rated
output current is greater than that of the motor. These motors differ from general-purpose motors in
thermal characteristics. Decrease the thermal time constant of the electronic thermal overload protection to

match the motor rating.

M Brake motors

For motors equipped with parallel-connected brakes, their power supply for braking must be supplied from
the inverter input (primary) circuit. If the power supply for braking is mistakenly connected to the inverter's
output (secondary) circuit, the brake may not work when the inverter output is shut down. Do not use
inverters for driving motors equipped with series-connected brakes.
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M Geared motors

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

B Synchronous motors

It is necessary to take special measures suitable for this motor type. Contact your Fuiji Electric

representative for details.

B Single-phase motors

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

M High-speed motors

If the reference frequency is set to 120 Hz or higher to drive a high-speed motor, test-run the combination

of the inverter and motor beforehand to check it for safe operation.
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s Chapter 2

INSTALLATION AND WIRING

This chapter describes the important points in installing and wiring inverters.
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2.1 Installation

21 Installation

(1) Installation Surface

Please install the inverter on non-combustible matter such as metals.
Also, do not mount it upside down or horizontally.

AWARNING B

Install on non-combustible matter such as metals.

Risk of fire exists.

INSTALLATION AND WIRING

(2) Surrounding Space

Secure the space shown in Figure 2.1-1 and Table 2.1-1. When
enclosing FRENIC-MEGA in control panels, be sure to provide A
adequate board ventilation, as the surrounding temperature may rise.
Do not contain it in small enclosures with low heat dissipation capacity.

H Installation of Multiple Inverters

When installing 2 or more units in the same equipment or control
panel, generally mount them in horizontally parallel position. When the
inverters are mounted vertically, attach partitioning boards to prevent
the heat dissipated from the lower inverter to affect the upper inverter.
For types with 22 kW or smaller and for ambient temperature below
40°C only, the units can be installed horizontally without any spacing in B
between.

Chapter 2

Table 2.1-1 Surrounding Space (mm)

Applicable A B c Figure 2.1-1 Installation Direction
capacity

0.4 to 1.5 kW 50
2.2 to0 22 kW 10 100
30 to 220 kW 50 100
280 to 630 kW 150 150

C: Space in front of the inverter unit

H Installation with External Cooling External heat

The external cooling form reduces internally generated heat by Internal radiation (70%)
dissipating approximately 70% of the total heat generated (total heat he;_tt_ x T Cooling
loss) using the cooling fins protruding outside the equipment or control [205,2)'0" ——4 fans

panel.

Installation with external cooling is possible for types with 22 kW or “Internal
smaller by adding attachments (optional) for external cooling, and for temperature ~,
types with 30 kW or greater by moving the mounting bases. of the panel: eat

Max.50°C" sink
ACAUTION
Internal External

Prevent lint, wastepaper, wood shavings, dust, metal scrap, and air intake | air intake
other foreign material from entering the inverter or from attaching to Figure 2.1-2 Installation with External
the cooling fins. Cooling

Risk of fire and risk of accidents exist.
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2.1 Installation

To install the 30 kW or greater inverter with external cooling, change the mounting position of the mounting bases
following the procedure below. (Refer to Figure 2.1-3)
As the type and number of screws differ by inverter type, please review the following table.

Table 2.1-2 Type and Number of Screws, and Tightening Torque

. s Tightening
Mounting base fixation Case attachment
Inverter type %crew screw (ol\ﬁqnl;?

FRN30G10-2J/FRN37G10-2J MEx20 (5 screws on M6x20 (2 screws on 58
FRN30G10-4J to FRN55G10-4J P, top only) :

bottom)
FRN45G10-2J/FRN55G10-2J M6x20 (3 screws each M6x12 (3 screws on 5.8
FRN75G10-4J on top and bottom) top only) )
FRN75G10-2J M5x12 (7 screws each M5x12 (7 screws on 3.5
FRN90G10-4J/FRN110G10-4J on top and bottom) top only) )

M5x16 (7 screws each M5x16 (7 screws on
FRN132G10-4J/FRN160G10-4J on top and bottom) top only) 3.5
FRN90G10-2J M5x16 (8 screws each M5x16 (8 screws on 35
FRN200G10-4J/FRN220G10-4J on top and bottom) top only) )

M5x16 (2 screws each M5x16 (2 screws each
FRN280G10-4J/FRN315G10-4J on top and bottom) on top and bottom) 3.5
FRN355G10-4J/FRN400G10-4J M6x20 (6 screws each M6x20 (6 screws each 5.8

on top and bottom) on top and bottom)

M8x20 (8 screws each M8x20 (8 screws each
FRN500G10-4J/FRN630G10-4J on top and bottom) on top and bottom) 13.5

1) Remove all of the mounting base fixation screws and the case attachment screws on the top of the inverter.

2) Fix the mounting bases to the case attachment screw holes using the mounting base fixation screws. A few
screws should remain after changing the position of the mounting bases.

3) Change the position of the mounting bases on the bottom side following the procedure in 1) and 2).
(No case attachment screws are installed on the bottom of an inverter with a capacity of 220 kW or smaller.)

Base fixing screws

Top

Case fixing screws )
mounting

Figure 2.1-3 Method to Change the Mounting Base Positions

ACAUTION

Use the specified screws in changing the mounting bases.

Risk of fire and risk of accidents exist.




2.2 Wiring

. (D
2.2 Wiring =
x
Route the wiring following the steps below. (The inverter is already installed in the descriptions.) =
@)
The inverter type is shown as "FRN***G10-2J/4J" in the tables of this document. The box O replaces an Z
Note . L <
alphabetic character indicating the type. =
o
ke
3
221 Connection diagrams <
[}
. <
[1] Running a standard motor
N
ks
o
@©
=
O

mecBor LA el
Power supply RCD/ELCB ™1 !
200 V class series Uo I
200 to 240 V P Motor
50/60 Hz ; Vo
400 V class series =
380 to 480 V ; D
50/60 Hz < WE

|

* s |

Auxiliary control power input 3 [ ©T0 - Power switching connector I

(CN UX)*10 |

©R1  _Fan power supply switching connector | |

OT1  (CNR)/(CN W)*10 |

f 9 G G @ ‘ Grounding terminal *7
_____________________________ J

77777777777777777777777777777 “[ Control circuitry | 8

30C : Contact outputs *9

30B [ . | Alarm output
(for any alarm)

Auxiliary fan power input *4 [
Grounding terminal
Analog input

Potentiometer power supply
Voltage input for {

frequency setting
0to +10 VDC
(0 to =10 VDC)

. V2 AX terminal
Voltage input for V2 ] ’
frequency setting { (+) function
0to =10 VDC - PTC/NTC | Transistor outputs *9
Current input for + C1 SW5 ™11 ‘ Motor overload early warning
frequency setting ( _ 1 ‘ Frequency/speed detected

4to 20 mA DC + Frequency/speed arrival
1 Inverter running

| Common terminal

Pulse outputﬂf

Digital input*9

Run forward command
Run reverse command
Digital input common terminal

0to 10 VDC EMA

4to
Select multi-frequency (0 to 1 step) 20 mA DC a . y
Select multi-frequency (0 to 3 step) swart ||y, ﬁr;l;g frequency
Select multi-frequency (0 to 7 step) DX+ \

Select multi-frequency (0 to 15 step)
Select ACC/DEC time (2 steps)
Select ACC/DEC time (4 steps)

Enable 3-wire operation
Coast to a stop

[:? I, [ DX-[! J Data transmission

| I k
<ﬁ‘ M |
sw2 SD ¢
*11 ‘
\
|
RS-485 COM port 1 ‘
|
|
|
|
\
\
\
\

Reset alarm
Digital input common terminal

RS-485 COM port 2
(TB)
(RJ-45 connector for keypad)

DBR : Dynamic Braking Resistor

DCR : DC Reactor

RCD : Residual-current-operated
protective device

1 i

ELCB : Earth Leakage Circuit Breaker SVY%

MC  Magnetic Contactor X

MCCB : Molded Case Circuit Breaker USB connector
Figure 2.2-1

2-3



2.2 Wiring

*1

*2

*3

*4

*5

*6

*7
*8

Install a recommended molded case circuit breaker (MCCB) or earth leakage circuit breaker (ELCB)
(with overcurrent protective function) on the primary circuit of the inverter to protect wiring. Ensure that
the circuit breaker capacity is equivalent to or lower than the recommended capacity.

Install a recommended magnetic contactor (MC) for each inverter to separate the inverter from the
power supply, apart from the MCCB or ELCB, when necessary. Connect a surge absorber in parallel
when installing a coil such as the MC or solenoid near the inverter.

Inverters with a capacity of 1.5 kW or above have terminals R0 and TO.

To retain an alarm output signal issued 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. Without power
supply to these terminals, the inverter can run.

Usually no need to be connected. Use these terminals when the inverter is combined with a high
power-factor, regenerative PWM converter RHC series.

When connecting an optional DC reactor (DCR), remove the jumper bar from the inverter main circuit
terminals P1 and P(+). LD-mode inverters with a capacity of 55 kW and inverters with 75 kW or above
are equipped with a DC reactor (DCR) as standard. Be sure to connect the DCR.

Use a DCR (optional) 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.

Inverters with a capacity of 7.5 kW or below have a built-in braking resistor (DBR) between the
terminals P(+) and DB.

When connecting an optional external braking resistor (DBR), be sure to remove the built-in one.
A grounding terminal for a motor. Use this terminal if needed.

For control signal wires, use twisted or shielded-twisted wires. When using shielded-twisted wires,
ground the shield of them. 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.

*9 The connection diagram shows factory default functions assigned to digital input terminals [X1] to [X9],

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

*10 Switching connectors in the main circuits. For details, refer to Section 2.2.6 "Switching connectors."

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

inverter operations. For details, refer to Section 2.2.7 "Setting up the slide switches."
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[2] Running a Fuji motor exclusively designed for vector control (ZD
x
. o
Dedicated motor Z
Transformer 12 | . <
PEEPEEN ! *12, FU | zZ
e ‘: Il FV ( > | (@)
S [ SFW_- | =
i IIs¢CC
! ‘ : 3
I Thermal *13 | ‘ -
| cM I : <
| *5 | —
| DCR 7 | .
! ‘ THR \ : )
| [ | Z
: | ‘
! I T n T . [qN]
MCCBor . . P [ croury | w ‘ ™
Power supply RCD/ELCB MC "2 ! ! i \ | =
200 V class series ; ! L1/R u i e
200 to 240 V -7 ) | I : 'S
50/60 Hz i [ | ‘
400 V class series = i ; LIS |& | |
380 to 480 V i . . '
50/60 Hz < + FoL3T | NTC |
' dro | . THzthermlstom
Auxiliary control power input 3 [ !&To - Power switching connector : : |
! (CN UX)*10 ! Tov2—&TH! |
Ausiliary fan power input [ R1 - Fan power supply switching connector | | To 11 THC ‘
T1 (CNRY(CNW) *10 ‘ ; ‘
. . 1 7 ' |
Grounding terminal OlLTe] 6@ ©! Grounding terminal I ‘
_____________________________ J N
i .
e - —— 8 .
Analog input \ ‘Control circuit ‘ :
Potentiometer power supply | J13 (+10vbC)( 0V ) 30C | Contact outputs "9 | !
Voltage input for \ I 308 ) ! | Alarm output | ‘
frequency setting f 12 30 730a | | | (for any alarm) . |
0o +10 VDC : J11 i ! |
(0 to =10 VDC) . ‘ | ‘
‘ .
. ' . | ‘
Voltage input for Il {v2 vz ! ] AX terminal i !
frequency setting i | J function . I
0to =10 VDC PTC/INTC i Transistor outputs *9 | i
) I SW5 *11 *14 . ! | .
Current input for et | Motor overload early warning | | |
frequency setting j I ' Frequency/speed detected | |
41020 mADC . Frequency/speed arrival i :
| [+24 VDC ][ oV ] ‘ Inverter running ‘ ‘
i | Common terminal ‘ !
i ! i !
| | ' |
! FMP| - \ ‘
| Pulse output ——> i !
Digital input 9 I i !
' . |
Run forward command = ! ! |
Run reverse command F — ! |
Digital input common terminal 1 0to10VDC EMA ! ‘
! 4to ‘ / \ ‘
Select multi-frequency (0 to 1 step) + 20mADC » [ Analoa f | i
Select multi-frequency (0 to 3 step) } sSw4 {1 m":t‘e?_g requency ‘ \
Select multi-frequency (0 to 7 step) - DX+ ! ‘ \
Select multi-frequency (0 to 15 step) i E T bx-1! f ] Data o ‘ !
Select ACC/DEC time (2 steps) i | ¥ transmission I
Select ACC/DEC time (4 steps) ‘ \ ‘ ‘
Enable 3-wire operation sw2 SD o~ I |
Coast to a stop ‘ " ! I .
| RS-485 COM port 2 | | ' |
Reset alarm - (TB) ‘ ! i
Digital input common terminal ' ‘ | |
| RS-485 COM port 1 ‘ i .
= | (RJ-45 connector for keypad) ‘ i !
H | . |
DBR : Dynamic Braking Resistor l ‘ | |
DCR : DC Reactor | .
RCD : Residual-current-operated | ‘ '
protective device i | |
ELCB : Earth Leakage Circuit Breaker : sw3 : i
MC  : Magnetic Contactor | " | i
MCCB : Molded Case Circuit Breaker | i .
i ‘ _
| 1
S ]
Figure 2.2-2
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*1

*2

*3

*4

*5

*6

*7
*8

*9

*10

*11

*12

*13

*14

*15

Install a recommended molded case circuit breaker (MCCB) or earth leakage circuit breaker (ELCB)
(with overcurrent protective 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.

Install a recommended magnetic contactor (MC) for each inverter to separate the inverter from the
power supply, apart from the MCCB or ELCB, when necessary. Connect a surge absorber in parallel
when installing a coil such as the MC or solenoid near the inverter.

Inverters with a capacity of 1.5 kW or above have terminals R0 and TO.

To retain an alarm output signal issued 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. Without power
supply to these terminals, the inverter can run.

Usually no need to be connected. Use these terminals when the inverter is combined with a high
power-factor, regenerative PWM converter RHC series.

When connecting an optional DC reactor (DCR), remove the jumper bar from the inverter main circuit
terminals P1 and P(+). LD-mode inverters with a capacity of 55 kW and inverters with 75 kW or above
are equipped with a DC reactor (DCR) as standard. Be sure to connect the DCR.

Use a DCR (optional) 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.

Inverters with a capacity of 7.5 kW or below have a built-in braking resistor (DBR) between the
terminals P(+) and DB.
When connecting an optional external braking resistor (DBR), be sure to remove the built-in one.

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

For control signal wires, use twisted or shielded-twisted wires. When using shielded-twisted wires,
ground the shield of them. 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.

The connection diagram shows factory default functions assigned to digital input terminals [X1] to [X9],
[FWD] and [REV], transistor output terminals [Y1] to [Y4], and relay contact output terminals [Y5A/C]
and [30A/B/C].

Switching connectors in the main circuits. For details, refer to Section 2.2.6 "Switching connectors."

Slide switches on the control printed circuit board (control PCB). Use these switches to customize the
inverter operations. For details, refer to Section 2.2.7 "Setting up the slide switches."

The cooling fan power for motors with a capacity of 7.5 kW or below is single-phase. Connect wires to
terminals [FU] and [FV].

- For 200 V class series motors with a capacity of 7.5 kW or below:
The cooling fan rating is 200 VAC/50 Hz, 200 to 230 VAC/60 Hz.

- For 400 V class series motors with a capacity of 11 kW or above:
The cooling fan rating is 400 to 420 VAC/50 Hz, 400 to 440 VAC/60 Hz.

When applying voltage other than the above, use a voltage step up/down transformer.

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

To connect an NTC thermistor to this terminal, turn SW5 on the control printed circuit board to the
PTC/NTC side and set the function code H26 data to "3."

The PG interface card (OPC-G1-PG) is optional.
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222 Removing and mounting the front cover and the wiring guide

(1) Types with a capacity of 22 kW or below

1) Loosen the screws of the front cover. Hold both sides of the front cover with the hands, slide the cover
downward, and pull. Then remove to the upward direction.

2) Push the wiring guide upward and pull. Let the guide slide and remove.

3) After routing the wires, attach the wiring guide and the front cover reversing the steps above.

While pressing the

Front cover fixing screw Front cover Wiring guide wiring guide upward,
pull it out toward you.

Figure 2.2-3 Removal of the Front Cover and the Wiring Guide (for FRN11G1S-2J)

(2) Types with a capacity of 30 to 630 kW

1) Loosen the screws of the front cover. Hold both sides of the front cover with the hands and slide upward to
remove.

2) After routing the wires, align the front cover top edge to the screw holes and attach the cover reversing the
steps in figure 2.2-4.

@‘ Open the keypad enclosure to view the control printed circuit board.

Front cover
fixing screws

Keypad enclosure

2

Sb?

Front cover

Front cover
fixing screws

Tightening torque:

1.8 Nem (M4)
3.5 Nem (M5)

Figure 2.2-4 Removal of the Front Cover (for FRN30G1S-2J)

INSTALLATION AND WIRING

Chapter 2




2.2 Wiring

223 Wiring precautions

Exercise caution for the following when wiring.

(1) Confirm that the supply voltage is within the input voltage range described on the rating plate.

(2) Always connect the power lines to the inverter main power input terminals L1/R, L2/S, L3/T (3 phase). (The
inverter will be damaged when power is applied while the power lines are connected to the wrong terminals.)

(3) Always route the ground line to prevent accidents such as electric shock and fire and to reduce noise.

(4) For the lines connecting to the main circuit terminals, use crimped terminals with insulating sleeves or use
crimped terminals in conjunction with insulating sleeves for high connection reliability.

(5) Separate the routing of the lines connected to the main circuit terminal input side (primary side) and the output
side (secondary side) and the lines connected to the control circuit terminals.

(6) After removing the main circuit terminal screw, always restore the terminal screw in position and tighten even
if lines are not connected.

(7) The wiring guide is used to separately route the main circuit wiring and the control circuit wiring. For inverters
with a capacity of 3.7 kW or below, the main circuit wiring and the control circuit wiring can be separated. In a
capacity of 5.5 to 22 kW, the main circuit wiring (lower level), the main circuit wiring (upper level) and the
control circuit wiring can be separated. Exercise caution for the order of wiring.

Control circuit wires  Upper main circuit wires

Control circuit L — Wiring guide

wires

|~ Lower main circuit

wires
Main circuit wires of ) ©
b = — O [ L ] ©
Figure 2.2-5 Case of FRN3.7G1S-2J Figure 2.2-6 Case of FRN11G1S-2J

M Handling the Wiring Guide

For inverters with a capacity of 11 to 22 kW (three-phase 200 V class series), the wiring space may become
insufficient when routing the main circuit wires, depending on the wire material used. In these cases, the
relevant cut-off sections (see the figure below) can be removed using a pair of nippers to secure routing space.
Be warned that removing the wiring guide to accommodate the enlarged main circuit wiring will result in
non-conformance to IP20 standards.

Clip-off sections

Clip-off sections

Before cut off After cut off

Figure 2.2-7 Wiring Guide (for FRN15G1S-2J)

(8) Depending on the inverter capacity, straight routing of the main circuit wires from the main circuit terminal
block may not be possible. In these cases, route the wires as shown in the figure below and securely attach
the front cover.

Figure 2.2-8

2-8



2.2 Wiring

(9) The input terminals L2/S of inverters with a capacity of 500 kW and 630 kW are arranged in a direction
perpendicular to the unit. To connect wires to the terminals, use the supplied bolts, washers and nuts as
shown in the figure below.

INSTALLATION AND WIRING

o~
o
[
=
o
©
=
(]

Figure 2.2-9

AWARNING

= For each inverter, connect to the power supply via circuit breaker and earth leakage breaker (with
overcurrent protective function). Use recommended circuit breakers and earth leakage breakers and do not
use breakers which exceed the recommended rated current.

= Always use the specified sizes for the wires.
= Tighten terminals with the defined tightening torque.

= When multiple combinations of inverters and motors exist, do not use multi-core cables for the purpose of
bundling the various wires.

= Do not install surge killers on the inverter output side (secondary side).
Risk of fire exists.

= Establish a class C or class D ground for the inverter according to the inverter's voltage class.
= Always ground the ground line connected to the inverter grounding terminal [@G].
Risk of electric shock and risk of fire exist.

= Qualified personnel should perform the wiring.
= Perform wiring after confirming that the power is shut off.
Risk of electric shock exists.

= Perform wiring only after the equipment is installed at the location.
Risk of electric shock and risk of injury exist.

= Confirm that the phase of the power input and the rated voltage for the product match with the phase and
voltage of the power supply to be connected.

= Do not connect power supply lines to the inverter output terminals (U, V, W).
Risk of fire and risk of accidents exist.




2.2 Wiring

224 Main circuit terminals

[1]

Screw specifications and recommended wire size (main circuit terminals)

The specifications for the screws used in the main circuit wiring and the wire sizes are shown below.
Exercise caution as the terminal layout varies by inverter capacity. In the diagram, the two ground
terminals [&G] are not differentiated for the input side (primary side) and the output side (secondary side).

Use crimp terminals covered with an insulation sleeve or with an insulation tube. The recommended wire
sizes for the main circuits are examples of using a single HIV wire (maximum allowable temperature: 75°C)
at a surrounding temperature of 50°C. For wire sizes when using wires of other specifications, refer to
Chapter 11, Section 11.2 "Selecting Wires and Crimp Terminals."

Table 2.2-1 Screw Specifications

Inverter type Screw specifications
Auxiliary control Auxiliary fan
Main circuit Grounding power input power input
Refer terminals terminals terminals terminals
Three-phase Three-phase to: [RO, TO] [R1, T1]
200V 4oov Tighteni Tighteni Tightening| Tightening
ightening ightening
S:irziw torque S:irziw torque Sscirzeew torque Sscirziw torque
(N'm) (N'm) (N-m) (N-m)
FRNO0.4G10-2J FRN0.4G10-4J  |Figure M35 12 M35 12 i i
FRNO0.75G10-2J | FRN0.75G10-4J A
FRN1.5G10-2J FRN1.5G10-4J ]
FRN2.2G10-2J | FRN2.2G10-4J F'g;re M4 1.8 M4 1.8
FRN3.7G10-2J FRN3.7G10-4J
FRN5.5G10-2J FRN5.5G10-4J )
FRN7.5G10-2J FRN7.5G10-4J Flgct;re M5 3.5 M5 3.5
FRN11G10-2J FRN11G10-4J - -
FRN15G10-2J FRN15G10-4J )
FRN18.5G10-2) | FRN18.5G100-4J F'gD“re M6 5.8 M6 58
FRN22G10-2J FRN22G10-4J
FRN30G10-4J
FRN37G10-4J i
FRN30G10-2J Figure| - \1g 13.5
FRN45G10-4J E
FRN55G10-4J
FRN37G10-2J M8 13.5
Figure
FRN45G10-2J FRN75G10-4J E
FRN55G10-2J M10 27 M3.5 1.2
- FRN90G10-4J Figure
- FRN110G10-4J G
FRN75G10-2J - Figure
M
- FRN132G10-4J Figure
- FRN160G10-4J H M3.5 1.2
FRN200G10-4J i
FRN90G10-2J Figure
FRN220G10-4J |
M12 48 M10 27
- FRN280G10-4J  |Figure
- FRN315G10-4J J
- FRN355G10-4J Figure
- FRN400G10-4J K
- FRN500G10-4J  |Figure
- FRN630G10-4J L

2-10




2.2 Wiring

AWARNINGA

When the inverter power is ON, a high voltage is applied to the following terminals.

Main circuit terminals: ~ L1/R, L2/S, L3/T, P1, P(+), N(-), DB, U, V, W, RO, TO, R1, T1, AUX-contact (30A, 30B,
30C, Y5A, Y5C)

Insulation level

Main circuit — Enclosure : Basic insulation (Overvoltage category lll, Pollution degree 2)
Main circuit — Control circuit : Reinforced insulation (Overvoltage category lll, Pollution degree 2)
Relay output — Control circuit : Reinforced insulation (Overvoltage category Il, Pollution degree 2)

INSTALLATION AND WIRING

Risk of electric shock exists.

o~
o
[
=
o
©
=
(]



2.2 Wiring

[2] Terminal layout diagrams (main circuit terminals)

Figure A Figure B Figure C { Charging lamp
0 Charging lamp 13.5_135_ 135 12 _12__12

o, Charging lam|
o) 2 kAl
RO T0 P1 | P(+) | N(-) w

6 .. 16 __16 66 12 12 * ;
Termi ) @‘L?RLgs]L%gzm :(i) ri(’-»“u’[ﬂm@ elo[© e [ Groundlng
'erminal block width: 6.6 oG eG o8 | oG . .
uR | 2 | o fa terminal for lnput
v ] o .
TRoToee e % line provided
- Others: 9.5
Lz /" only on the EMC
(1] ) e
filter built-in type
Figure D Figure E Figure F / Figure G S
o Charging lamp | te— 6.6 & Charging lamp gﬁa 66 i
22 22 22 _165 2 2 2 Eia% 2 » » 20 20 0 O« Charging lamp
NI 30 .30 30
Peltlel [ololo]  [o[o[o ote)le)
LIR | 128 | L3 UV |w O O O U v | w
22 22 22 66165 22 22 22 LR | L2rs | Lam
S|o|leofe|[o|C|© 9 9 <N:(>) O O O
L1I/R | L2/S | L3T DB P1 P(+) | N(-) P1 P(+) N(-)

tECCMEL

O 25 25 25 O
165 oo oo 37 37 37

© - O
23

o
o

23 23 23
For Fig. F For Fig. G For Fig. F For Fig. G
Figure H / Figure | Figure J
X Charging lamp
o Charging lamp Eﬂﬁ&ﬂﬁi
51 51 51 51 51 51
LIR
51 51 51
oG ©G ©G LIR
37 51» 37 (FOV Flg H) T -5—1> 7 T T -5_1-
For Fig. H For Fig. | 51 (For Fig. 1)
P1 P(+) NG)
O
o o O o O o O
h T f : h f
51 51 51 51 51 51
Figure K Figure M
oL Charging lamp o8

]
o, Charging lamp HH

56

36 45 4 36 36 36
51 51 51 51 51 5 51 —_ = =

36 36 5 45
e
O O L1R L2/1s L3T u \% w
- ol lo) lo) (LI OO o) o) lo
o o

O 40 40
L1R P
51 51 51 51 51 51 51

— e T
51

Figure L

ﬂ%,,,A i P(+)
0 9 oo e e e

L2/S L2/S

—_
51 51

Viewed from A

Figure 2.2-10
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2.2 Wiring

Table 2.2-2 Recommended Wire Sizes

Recommended wire size (mm?)
> )
§ ® Nom!nal Inverter type Main circuit power input Braking
> E applied [L1/R, L2/S, L3/T] Grounding | Inverter DCR resistor
g S motor output
3 (kw) w/ wio [&G] U, V, W]
£ v,
HD mode LD mode MD mode DCR bCR [P1,P(+)] | [P(+), DB]
0.4 FRNO0.4G10-2J - -
0.75 FRNO.75G10-2J - -
15 FRN1.5G10-2J - - 20 2.0 2.0 2.0 2.0
22 FRN2.2G10-2J - - ’
3.7 FRN3.7G10-2J - -
55 FRN5.5G10-2J - - 35 35 a5 35
- FRN5.5G10-2J - ’ 2.0
75 35 5.5 5.5
N FRN7.5G10-2J - - 5.5 55
§ 11 FRN11G10-2J FRN7.5G10-2J - 5.5 14 8.0 8.0
] 15 FRN15G10-2J FRN11G10-2J - 14
ke 14 22 8.0 14
= 18.5 FRN18.5G10-2J | FRN15G10-2J - 9
[0}
£ 22 FRN22G10-2J FRN18.5G10-2J - 22 38 *1 22
S
0 - FRN22G10-2J - 38 *1 60 *2 14 38 ™1 38 ™1
FRN30G10-2J - - 38
38 60 38
37 FRN37G10-2J FRN30G10-2J - 60
45 FRN45G10-2J FRN37G10-2J - 60 100 60 100
55 FRN55G10-2J FRN45G10-2J - 100 22 100 -
75 FRN75G10-2J FRN55G10-2J - 150 *3 150 *3 150
90 FRN90G10-2J FRN75G10-2J - 150 - 150 200
110 - FRN90G10-2J - 200 38 200 250
0.4 FRNO0.4G10-4J - -
0.75 FRNO.75G10-4J - -
15 FRN1.5G10-4J - - 20
2.2 FRN2.2G10-4J - - 2.0 ' 20 2.0
3.7 FRN3.7G10-4J - - 2.0 ’
55 FRN5.5G10-4J - -
7.5 FRN7.5G10-4J FRN5.5G10-4J - 20
- FRN7.5G10-4J -
11 35 35 35
FRN11G10-4J - - a5
15 FRN15G10-4J FRN11G10-4J - 35 55 ’ 55
18.5 FRN18.5G10-4J | FRN15G10-4J - 55 8.0*4 55 55 )
22 FRN22G10-4J FRN18.5G10-4J - ) " ) 8.0*4 8.0%4
- FRN22G10-4J -
30 14
FRN30G10-4J - - 14 14
22 8.0
N 37 FRN37G10-4J FRN30G10-4J - -
o
= 45 FRN45G10-4J FRN37G10-4J - 2 28 22
[0}
2 55 FRN55G10-4J FRN45G10-4J - 38 38
<
Y 75 FRN75G10-4J FRN55G10-4J - 38 14 60 60
[
E 90 FRN90G10-4J FRN75G10-4J - 60 100
110 FRN110G10-4) | FRN90G10-4J FRN90G10-4J 100 100
132 FRN132G10-4J | FRN110G10-4J | FRN110G10-4J 22 150
160 FRN160G10-4J | FRN132G10-4J | FRN132G10-4J 150 150
200 FRN200G10-4) | FRN160G10-4J | FRN160G10-4J
200 250
220 FRN220G10-4J | FRN200G10-4J | FRN200G10-4J 200 -
250 - - FRN220G10-4J 38 250 325
280 - FRN220G10-4J - 250 - 150x2
FRN280G10-4J - - % 200x2
5
315 FRN315G10-4J - FRN280G10-4J 150x2
60
355 FRN355G10-4) | FRN280G10-4J | FRN315G10-4J 200x2 200x2 250x2
X
400 FRN400G10-4J | FRN315G10-4J | FRN355G10-4J
250x2 325x2
450 - FRN355G10-4) | FRN400G10-4J 250x2
500 FRN500G10-4) | FRN400G10-4J - 325x2 100 325x2
325x3
630 FRN630G10-4J | FRN500G10-4J - 325x3 325x3
710 - FRN630G10-4J - 250x4 325x4 325x4

*1 Use the crimp terminal model No. 38-6 manufactured by JST Mfg.Co., Ltd., or equivalent.
*2 Use the crimp terminal model No. 60-6 manufactured by JST Mfg.Co., Ltd., or equivalent.
*3 When using 150 mm? wires for main circuit terminals of FRN55G10-2J (LD mode), use CB150-10 crimp

terminals designed for low voltage appliances in JEM1399.

*4Use the crimp terminal model No. 8-L6 manufactured by JST Mfg.Co., Ltd., or equivalent.

2-13

INSTALLATION AND WIRING

Chapter 2




2.2 Wiring

Table 2.2-3
Terminals common to all inverter Recommended wire
types size (mm?) Remarks
Auxiliary control power input
tormirals RO, T(ﬁ 2.0 1.5 kW or above
- . 200 V class series with
AuxmarY fan power input 20 37 kW or above and 400 V
terminals [R1, T1] : clt.)ass series with 75 kW or
above




2.2 Wiring

[3] Description of terminal functions (main circuit terminals)

Table 2.2-4

Symbol

Classification

Name

Functional description

input for the
control circuit

L1/R, L2/S, |Main circuit power | Connect the three-phase input power lines.

L3/T input

u,vV,w Inverter output Connect a three-phase motor.

RO, TO Auxiliary  power| For a backup of the control circuit power supply, connect AC

power lines same as that of the main power input. (For inverters
with 1.5 kW or above)

motor grounding

P1, P(+) For direct current| Connect a DC reactor (DCR) for correcting power factor.
reactor * HD-mode inverters: A DCR is provided as option for 0.4 to 55
connection kW, and as standard for 75 kW or above.
LD-mode inverters: A DCR is provided as option for 5.5 to 45
kW, and as standard for 55 kW or above.
3 |P+), DB |For braking
g resistor Connect a braking resistor (option).
© connection
=
P(+), N(-) For DC link bus| Connect a DC link bus of other inverter(s). A high power-factor,
connection regenerative PWM converter is also connectable to these
terminals.
R1, T1 Auxiliary  power| Normally, no need to use these terminals. Use these terminals
input for the fans | for an auxiliary power input of the fans in a power system using
a power regenerative PWM converter (RHC series). (For 200 V
class series of inverters with 37 kW and 400 V class series with
75 kW or above)
&G For inverter and | Grounding terminals for the inverter's chassis (or case) and

motor. Earth one of the terminals and connect the other to the
grounding terminal of the motor. Inverters provide a pair of
grounding terminals that function equivalently.

(1) Inverter ground terminal&G

INSTALLATION AND WIRING
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The terminal is the ground terminal for the inverter chassis

Table 2.2-5 Grounding Instruments in
(case). Always connect to ground for safety and as a

Compliance with the Electric Facility Technical

countermeasure for noise. To prevent accidents such as electric  standards
shock and fire, the electric facility technical standards require Power Grounding class | Grounding
grounding construction for metallic frames in electric supply resistance
instruments. voltage
Follow the steps below in connecting the ground terminal on the Three- Class D 100 Q or
power supply side. %%S\? grounding below
1) Connect to a class D grounding electrode (200 V class series)
or a class C grounding electrode (400 V class series) .FI;R':S%' g%ﬁﬁ%igg 1&%\2"
according to the electric facility technical standards. 400 V

2) The grounding wire should be thick, with large surface area,
and as short as possible.

Note The 200 V/400 V class series of inverters (5.5 to 11 kW) with a built-in EMC filter have three grounding
terminals. To achieve more effective noise reduction, connect the ground line to the designated
grounding terminal.

(3 Chapter 13, Section 13.3.2 "Recommended installation method"

(2) Inverter output terminals U, V, W, motor ground terminal@G

1) Connect the 3 phase motor terminals U, V, and W while matching the phase sequence.
2) Connect the ground line of the outputs (U, V, W) to the ground terminal (&G).
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2.2 Wiring

Note When multiple combinations of inverters and motors exist, do not use multi-core cables for the purpose
of bundling the various wires.

Inverter 1 Motor 1

L

Inverter 2

S

Inverter 3

o

Multicore cable

Figure 2.2-11

(3) Direct current reactor connection terminals P1, P(+)
Connect a DC reactor (DCR) for correcting power factor.

1) Remove the jumper bar from the circuit terminals P1 and P(+).
2) Connect the P1, P(+) terminals for the DC reactor (option).

Note ° Keep the wiring length less than 10 m.
* Do not remove the jumper bar if a DC reactor is not used.
» LD-mode inverters with a capacity of 55 kW and inverters with 75 kW or above are equipped with a DC
reactor (DCR) as standard. Be sure to connect the DCR.
* DCRs do not have to be connected when connecting PWM converters.

AWARNING

Always connect a DCR (option) when the capacity of the power supply transformer exceeds 500 kVA and is 10
times or more the inverter rated capacity.

Risk of fire exists.

(4) Braking resistor connection terminals P(+) DB (22 kW or below)

Table 2.2-6
CaEacity Braking Built-in braking | Additional instruments for Work procedure
(kW) transistor resistor connection (option)
04-75 Built-in Built-in E;g';'gi ) resistor (added | k10w the steps 1), 2) and 3)
11-22 Built-in Not equipped Braking resistor Follow the steps 2) and 3)

When the capability of the built-in braking resistor in an inverter with a capacity of 7.5 kW or below is insufficient
(operations with increased frequency or a heavy inertia load), a large-capacity braking resistor (option) is required
to improve braking capacity. In these cases, the built-in braking resistor needs to be removed. Perform the
following steps.

1) For inverters with a capacity of 0.4 to 3.7 kW, disconnect the wires of the built-in braking resistor connected to
the terminals P(+), DB. For inverters with a capacity of 5.5 kW and 7.5 kW, disconnect the wires of the built-in
braking resistor connected to the terminal DB and the internal relay terminal (see the figure below). Insulate the
ends of the removed wires with an insulating tape and the like.

Terminal DB

Relay terminal

Wires from the built-in
DC braking resistor (DBR)

Figure 2.2-12

2) Connect the terminals P(+), DB of a braking resistor (option).
The internal relay terminal of inverters with a capacity of 5.5 kW and 7.5 kW should not be used.

3) Arrange the inverter main body and the braking resistor such that the wiring length will be less than 5 m and
route the two wires twisted or in contact with each other (parallel).
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AWARNING

Do not connect to terminals other than P(+) and DB when connecting braking resistors.

Risk of fire exists.

(5) DC link bus terminals P(+), N(-)

Table 2.2-7
) ) Built-in _Additional .
Ca‘L()amty Braking brakin instruments for Instruments connected/connection
(kW) transistor resisto% connection terminals
(option)

Braking unit Inverter - Braking unit: P(+), N(-)

30 -630 Not ipped Not ipped
ot equippe ot equippe Braking resistor | Braking unit - Braking resistor: P(+), DB

1) Connecting the braking unit/braking resistor (option)
Braking units and braking resistors are necessary for inverters with a capacity of 30 kW or above.

Connect terminals P(+), N(-) of the braking unit to the inverter terminals P(+), N(-). Arrange the equipment such
that the wiring length is below 5 m and route the two wires twisted or in contact with each other (parallel).

Connect the terminals P(+), DB of the braking unit to the terminals P(+), DB of the braking resistor. Arrange the
equipment such that the wiring length is below 10 m and route the two wires twisted or in contact with each
other (parallel).

For details such as other wiring, refer to the instruction manual for the braking unit.

2) Connection of other instruments
The DC link circuit of other inverters and PWM converters can be connected.

Note When you use DC link bus terminals P(+), N(-), consult your Fuiji Electric representative.

(6) Main circuit power input terminals L1/R, L2/S, L3/T (3 phase input)

Connect the three-phase input power lines.

1) For safety, confirm that the molded case circuit breaker (MCCB) or the magnetic contactor (MC) is OFF prior to
wiring the power lines.

2) Connect the power lines (L1/R, L2/S, L3/T) to MCCB or the earth leakage breaker (ELCB)*, or connect via MC
as necessary. The phase sequence of the power lines and the inverter do not need to be matched.

* With overcurrent protection
In emergencies such as when the inverter protective function is activated, disconnecting the inverter

from the power source to prevent magnification of failure or accident may be desired. Installation of an
MC which allows manual disconnection of the power source is recommended.

Tip
@ If you wish to use a single-phase power source to supply power, consult your Fuji Electric representative.

(7) Auxiliary control power input terminals RO, TO (1.5 kW or above)

The inverter can run without power input to the auxiliary power input terminals for control circuit. However, the
various inverter output signals and the keypad display will be terminated when the inverter main power is shut off
and the control power source is lost.

To retain an alarm output signal issued 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. When the inverter input side has a
magnetic contactor (MC), wire from the input side (primary side) of the magnetic contactor (MC).

Terminal rating: 200 to 240 VAC, 50/60 Hz, maximum current 1.0 A (200 V series, 22 kW or below)
200 to 230 VAC, 50/60 Hz, maximum current 1.0 A (200 V series, 30 kW or above)
380 to 480 VAC, 50/60 Hz, maximum current 0.5 A (400 V series)

INSTALLATION AND WIRING
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2.2 Wiring

Note When connecting an earth leakage breaker, connect terminals RO, TO to the output side of the earth
leakage breaker. When connections are made to the input side of the earth leakage breaker, the earth
leakage breaker will malfunction because the inverter input is 3 phase and the terminals RO, TO are
single phase. When connecting to terminals RO, TO from the input side of the earth leakage breaker,
make sure that the insulating transformer or the auxiliary B contact of the magnetic contactor is
connected as in the figure below.

Residual-current-

operated
protectice devide/ P1 P(+)
Earth leakage AC reactor © ©
circuit breaker  Radio noise fiter  Magnetic
Power supply Noise filter contactor urh A A 4 4 4
——X/— U//_© +
H L2/S L
——x i —— v o -
i L3/T —
S w1 11
Insulation A A A - 4
transformer -9
Y A
3¢ i - k% [ |]
’ TO:Q - DC/DC Power supply for
or i o113 inverter control
Magnetic contactor H\ A4 I_
Auxiliary B contacts | _aN__

Figure 2.2-13 Connection of the Earth Leakage Breaker

When connecting with a PWM converter, do not connect power source directly to the inverter's auxiliary

Note . . A . ; .
power input terminals (RO, TO) for control circuit. Insert an insulating transformer or the auxiliary B
contact of a magnetic contactor on the power supply side.

On connection examples for the PWM converter side, refer to the instruction manual for PWM
converters.

The RO, TO terminals of older models may be directly connected to the power source. Exercise extra
caution when replacing an older model.
Molded case circuit breaker

or
Residual-current-operated

protectice device/
Earth leakage circuit breaker

Filter Boost PWM FRN—G1S

Magnetic
9 reactor reactor converter

contactor

— o MN YL R PW) — PW) u
Power MMM g v
supply % g
—x o i T  NOFNO w
R1
: S1
H T1

Insulation
transformer &! RO
(100 VA) il

or

Magnetic contactor |_AN\_
Auxiliary B contacts |_AN\_

Figure 2.2-14 Example of Connection in Combination with PWM Converter

(8) Auxiliary power input terminals for fan R1, T1
The terminals are equipped on inverters of 37 kW or above in 200 V class series and 75 kW or above in 400 V
class series but are not used ordinarily.

Connect an AC power source when using direct current power supply input (such as in combination with PWM
converters).

Also switch the fan power source switching connectors "CN R", "CN W."

Terminal rating: 200 to 220 VAC/50 Hz, 200 to 230 VAC/60 Hz, maximum current 1.0 A (200 V series, 37 kW or
above)
380 to 440 VAC/50 Hz, 380 to 480 VAC/60 Hz, maximum current 1.0 A (400 V series, between
75 kW and 400 kW)
380 to 440 VAC/50 Hz, 380 to 480 VAC/60 Hz, maximum current 2.0 A (400 V series, 500 kW,
630 kW)
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225 Control circuit terminals (common to all inverter types) <29
14

[1] Screw specifications and recommended wire size (control circuit terminals) =
o

Z

The specifications for the screws used in the control circuit wiring and the wire size are shown below. <

z

The control circuit terminal blocks are common to all inverter types regardless of their capacities. 8

<

—

Table 2.2-8 Screw Specifications and Recommended Wire Size 3:'
l_

. Screw specifications . . [%2)

Terminals common to - - Recommended wire size Zz

all inverter types Screw size Tightening torque (mm?) N

(N-m) 5

- 2

Control cireuit M3 0.7 0.75 (Note) 8
terminals (&

(Note) Using wires exceeding the recommended sizes may lift the front cover depending upon the
number of wires used, impeding keypad's normal operation.

[2] Terminal layout diagrams (control circuit terminals)

[Y5ATY5CT Y3 [ Y4 [ v2 [FMAJFMP] X5 [ X6 [ X7 [ X8 X9 |
[30B] Y1 Y2] c1[11JPLC] X1 [ X2 X3 | X4 [DX-]
[30AT30c]cmY[ 11 12 [ 13 [CM[FWDIREV] CM [DX+][ SD |

NEEEEERRAREE
|8[8|8[8[3[8|0 338
SEELEEEEAREE

AUX-contact

Reinforce insulation
(Max. 250 VAC, Overvoltage category II, Pollution degree 2)

Figure 2.2-15
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[3] Notes on control circuit wiring

B For FRN75G1S-2J, FRN90G1S-2J, and FRN132G1S-4J to FRN630G1S-4J

(1) As shown in Figure 2.2-16, run the wires along the left-side panel of the inverter.
(2) Secure the wires to the wire fixing holders with cable ties (wire bands, etc.).
The cable ties should be max. 3.8 mm in width and max. 1.5 mm in thickness.

Cable tie

Wire fixing holder Control circuit

terminal block

Control circuit
wiring

Detail drawing of A part

panel

Control circuit
wiring

Figure 2.2-16 Control Circuit Wiring Layout and Secured Position

Note ° Route the wiring of the control circuit terminals as far from the wiring of the main circuit as possible.
Otherwise electric noise may cause malfunctions.
« Fix the control circuit wires with a cable tie inside the inverter to keep them away from the live parts of
the main circuit (such as the terminal block of the main circuit).

AWARNING

Generally, the insulation for control signal wires are not enhanced. When the control signal wires come into
direct contact with the main circuit live section, the insulation cover may be damaged. High voltage of the main
circuit may be applied on the control signal wires, so exercise caution such that the main circuit live sections do
not contact the control signal wires.

Risk of accidents and risk of electric shock exist.

ACAUTION

Noise is generated by the inverter, motor, and wiring.

Exercise caution to prevent malfunction of peripheral sensors and instruments.
Risk of accidents exists.

The connection method differs for the control circuit terminals depending on the functional code setting matching
the purpose of inverter operation.

Properly wire such that the impact of noise generated by the main circuit wiring is reduced.
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[4] Terminal functions (control circuit)

Analog input terminals

Table 2.2-9

Symbol

Classification

Name

Functional description

[13]

Power supply for
the potentiometer

Power supply (+10 VDC) for frequency command potentiometer
(Potentiometer: 1 to 5 kQ)

The potentiometer of 1/2 W rating or more should be connected.

[12]

Analog input

Analog setting
voltage input

(1) The frequency is commanded according to the external
analog voltage input.
0 to +10 VDC/0 to £100% (Normal operation)
*+10 to 0 VDC/0 to 100% (Inverse operation)

(2) In addition to frequency setting, PID command, PID
feedback signal, auxiliary frequency command setting, ratio
setting, torque limiter level setting, torque command value*1,
*2/torque current command value*1, *2,
speed limit*4, or analog input monitor can be assigned to
this terminal.

(3) Hardware specifications

* Input impedance: 22 kQ

* The maximum input is £15 VDC, however, the voltage
higher than +10 VDC is handled as +10 VDC.

* Inputting a bipolar analog voltage (0 to +10 VDC) to

terminal [12] requires setting function code C35 to "0."

*1 Available under vector control without speed sensor.

*2 Available under vector control with speed sensor. (PG option required)

*4 Available in inverters having a ROM version 3600 or later.
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2.2 Wiring

Table 2.2-10

Symbol

Classification

Name

Functional description

[C1]

Analog setting
current input

(C1 function)

(1) The frequency is commanded according to the external
analog current input.

* 4 to 20 mA DC/0 to 100%, 0 to 20 mA DC/0 to 100% *4
(Normal operation)
* 20 to 4 mA DC/0 to 100%, 20 to 0 mA DC/0 to 100% *4
(Inverse operation)

@

~

In addition to frequency setting, PID command, PID
feedback signal, auxiliary frequency command setting, ratio
setting, torque limiter level setting, torque command value*1,
*2/torque current command value*1, *2,

speed limit*4, or analog input monitor can be assigned to
this terminal.

(3) Hardware specifications
* Input impedance: 250 Q

* The maximum input is +30 mA DC, however, the current
larger than +20 mA DC is handled as +20 mA DC.

(v2]

Analog input

Analog setting
voltage input

(V2 function)

(1

~

The frequency is commanded according to the external
analog voltage input.

+ 0 to +10 VDC/0 to +100% (Normal operation)
*+10 to 0 VDC/0 to 100% (Inverse operation)

In addition to frequency setting, PID command, PID
feedback signal, auxiliary frequency command setting, ratio
setting, torque limiter level setting, torque command value*1,
*2/torque current command value*1, *2,

speed limit*4, or analog input monitor can be assigned to
this terminal.

(2

~

(3) Hardware specifications
Input impedance: 22 kQ

The maximum input is £15 VDC, however, the voltage higher
than +10 VDC is handled as +10 VDC.

Inputting a bipolar analog voltage (0 to 10 VDC) to terminal
[V2] requires setting function code C45 to "0."

*1 Available under vector control without speed sensor.

*2 Available under vector control with speed sensor. (PG option required)

*4 Available in inverters having a ROM version 3600 or later.
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Table 2.2-11

Classification

Symbol

Name

Functional description

V2]

PTC/NTC
thermistor input

(PTCINTC
function)

(1) Connects PTC

(Negative Temperature Coefficient) thermistor for motor
protection. Ensure that the slide switch SW5 on the control
PCB is turned to the PTC/NTC position (refer to Section
2.2.7 "Setting up the slide switches").

The figure shown below illustrates the internal circuit
diagram where SW5 (switching the input of terminal [V2]
between V2 and PTC/NTC) is turned to the PTC/NTC
position. For details on SW5, refer to Section 2.2.7 "Setting
up the slide switches." In this case, you must also change
data of the function code H26.

(Positive Temperature Coefficient)/NTC

[13]

<Control circuit>
¢o— DC +10V

ve]

PTCINTC

thermistor
111

Resistor
27k Q

(Operation level)
SWSOV o

Compartor

—>
External
alarm

PTC/NTC
H26

INSTALLATION AND WIRING
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Figure 2.2-17 Internal Circuit Diagram (SW5 Selecting PTC/NTC)

[11] Analog common | Common for analog input/output signals ([13], [12], [C1], [V2] and

[FMAY]).

Isolated from terminals [CM] and [CMY].

@ - Since control signal wires are handled, these signals are especially susceptible to
the external noise effects. Route the wiring as short as possible (within 20 m) and
use shielded wires. In principle, ground the shielded sheath of wires; if effects of
external inductive noises are considerable, connection to terminal [11] may be
effective. As shown in Figure 2.2-18, be sure to ground the single end of the shield
to enhance the shield effect.

Analog input

- Use a twin-contact relay for low level signals if the relay is used in the analog input
signal wiring. Do not connect the relay's contact to terminal [11].

- When the inverter is connected to an external device outputting the analog signal,
the external device may malfunction due to electric noise generated by the inverter.
If this happens, according to the circumstances, connect a ferrite core (a toroidal
core or equivalent) to the device outputting the analog signal or connect a
capacitor having the good cut-off characteristics for high frequency between control
signal wires as shown in Figure 2.2-19.

- Do not apply a voltage of +7.5 VDC or higher to terminal [C1]. Doing so could
damage the internal control circuit.

Shielded Wire <Control Circuit> External Analog\ | Capacitor <Control Circuit>

——————————— Output Device 0.022 uF

[13] 50V

[12]

- (( ))

ot [11] J O M1
Potentiometer £ )
F
1kto5kQ — errite Core
- (Pass the same-phase

- wires through or turn
them around the ferrite
core 2 or 3 times.)
Figure 2.2-19 Example of Electric Noise
Reduction

Figure 2.2-18 Connection of Shielded Wire
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Digital input terminals

Table 2.2-12
s
g
= Symbol Name Functional description
8
o

[X1] Digital input 1 (1) Various signals such as "Coast to a stop," "Enable
"""""""""" external alarm trip," and "Select multi-frequency" can
_ X2] | Digitalinput2 be assigned to terminals by setting function codes E01

o to E09, E98, and E99. For details, refer to Chapter 5
(el | Digitalinput3 "FUNCTION CODES."

[X4] Digital input 4 (2) Input mode, i.e. SINK/SOURCE, is changeable by
"""""""""" using the slide switch SW1. (Refer to Section 2.2.7
_[Xs] | Digitalinput5 "Setting up the slide switches.")

[X6] Digital input 6 (3) The operating mode between individual digital input
""""""""""""""""""" terminals and terminal CM can be switched to "ON

[X7] Digital input 7 when shorted (active ON)" or "OFF when shorted
"""""""""" (active OFF)."

[X8] Digital input 8 o ) )
------------------------------------ (4) Digital input terminal [X7] can be defined as a pulse

[X9] Digital input 9 train input terminal with the function codes.

[FWD] Run forward Maximum wiring length: 20 m

command . .
____________________________________ Maximum input pulse:
[REV] Run reverse 30 kHz: When connected to a pulse generator with open
command )
collector transistor output
(Needs a pull-up or pull-down resistor. See notes
on page 2-26.)
100 kHz: When connected to a pulse generator with
complementary transistor output
5 For the settings of the function codes, refer to
2 Chapter 5 "FUNCTION CODES."
®©
S (Digital input circuit specifications)
[a)

<Control circuit>
[PLC]

JAN

O
[X1] to [X9],
[FWD], [REV]
§

5.4kQ
(1.6kQ for [X7])

[CM]
Figure 2.2-20 Digital Input Circuit
Table 2.2-13
Item Min. Max.
Operating voltage | ON level oV 2V
(SINK) OFF level 22V 27V
Operating voltage ON level 22V 27V
(SOURCE) OFF level oV 2V
Operating current at ON
(Input voltage is at 0 V) 2.5 mA 5mA
(For [X7]) (9.7 mA) | (16 mA)
Allowable leakage current at OFF - 0.5 mA
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Table 2.2-14

V]
Z
15 x
2 =
= Symbol Name =)
@ e
) <
&
[PLC] PLC signal (1) Connects to PLC output signal power supply. E
power Rated voltage: +24 VDC (Allowable range: +22 to +27 =
VDC), Maximum 100 mA DC =
()
(2) The terminal can also be used as a power source for the <
load connected to the transistor output. Refer to ~
"Transistor output" described later in this table for more. %
@©
[CM] Digital common Two common terminals for digital input signals S
These terminals are electrically isolated from the terminals
[11]s and [CMY].
@ B Using a relay contact to turn [X1] to [X9], [FWD], or [REV] ON or OFF
Figure 2.2-21 shows two examples of a circuit that uses a relay contact. In circuit
(a), the slide switch has been turned to SINK, whereas in circuit (b) it has been
turned to SOURCE.
Note: To configure this kind of circuit, use a highly reliable relay.
(Recommended product: Fuiji control relay Model HH54PW.)
<Control circuit> <Control circuit>
C
‘g_ [PLC] [PLC]
£
s
k= ]
) =
¢

[X1] to [X9] [X1] to [X9]
[FWD], [REV] Photocoupler [FWD], [REV] Photocoupler

Tiom (M)

(a) With the switch turned to SINK (b) With the switch turned to SOURCE
Figure 2.2-21 Circuit Configuration Using a Relay Contact

@ B Using a programmable logic controller (PLC) to turn [X1] to [X9], [FWD], or
[REV] ON or OFF

Figure 2.2-22 shows two examples of a circuit that uses a programmable logic controller
(PLC). In circuit (a), the slide switch has been turned to SINK, whereas in circuit (b) it
has been turned to SOURCE.

In circuit (a) below, short-circuiting or opening the transistor's open collector circuit in the
PLC using an external power supply turns ON or OFF control signal [X1] to [X9], [FWD],
or [REV]. When using this type of circuit, observe the following:

- Connect the + node of the external power supply (which should be isolated from the
PLC's power) to terminal [PLC] of the inverter.

- Do not connect terminal [CM] of the inverter to the common terminal of the PLC.
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Table 2.2-15

Classification

Symbol

Name

Functional description

Programmable
logic controller,

<Control circuit>

[PLC]

SOURCE |
| S

[X1] to [X9] I
[FWD], [REV]

+24VDC

Photocoupler

[CM™]

<Frogrammable>

<Control circuit>
logic controller,

[PLC]

i
SOURCE

X1]to [X9]

[FWD], [REV] Photocoupler

+24VDC

[cM]

(a) With the switch turned to SINK

(b) With the switch turned to SOURCE

Figure 2.2-22 Circuit Configuration Using a PLC

For details about the slide switch setting, refer to Section 2.2.7 "Setting up the slide

switches."

Digital input

H For inputting a pulse train through the digital input terminal [X7]

Inputting from a pulse generator with an open collector transistor output, stray
capacity on the wiring between the pulse generator and the inverter may disable
transmission of the pulse train. As a countermeasure against this problem, insert a
pull-up resistor between the open collector output signal (terminal [X7]) and the
power source terminal (terminal [PLC]) if the switch selects the SINK mode input;
insert a pull-down resistor between the output signal (terminal [X7]) and the digital
common terminal (terminal [CM]) if the switch selects the SOURCE mode input. A
recommended pull-up/down resistor is 1 kQ 2 W. Check if the pulse train is correctly
transmitted because stray capacity is significantly affected by the wire types and
wiring conditions.
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Analog output, pulse output, transistor output, and relay output terminals

Table 2.2-16

Symbol Name Functional description

Classification

[FMA] Analog monitor | The monitor signal for analog DC voltage (0 to +10 V) or analog
DC current (+4 to +20 mA or 0 to +20 mA *4) is output. You can
(FMA function) select the output form (VO/IO) by switching the slide switch SW4
on the control PCB and changing data of the function code F29.
You can select one of the following signal functions with function
code F31.

INSTALLATION AND WIRING

o~
o
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* Output frequency  + Output current « Output voltage

* Output torque * Load factor » Power consumption
* PID feedback amount

* Speed (PG feedback value) » DC link bus voltage
* Universal AO » Motor output  Analog output test

* PID command * PID output

» Angular deviation (synchronous mode)*3

Analog output

* Input impedance of the external device: Min. 5 kQ (at 0 to
10VDC output)

(While the terminal is outputting 0 to 10 VDC, it is capable of
driving up to two analog voltmeters with 10 kQ impedance.)

* Input impedance of the external device: Max. 500 Q (at 4 to
20 mA DC output)

* Adjustable range of the gain: 0 to 300%

[11] Analog common | Two common terminals for analog input/output signals

These terminals are electrically isolated from terminals [CM]s
and [CMY].
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[FMP] Pulse monitor Pulse signal is output. You can also select one of the signal
functions listed in the above column for [FMA] using function
(FMP function) code F35.
* Input impedance of the external device: Min. 5 kQ
(While the terminal is outputting 0 to 10 VDC, it is capable of
driving up to two analog voltmeters with 10 kQ impedance.)
* Pulse duty: Approx. 50%
Pulse rate: 25 to 6000 p/s (at full scale)
(Voltage waveform)
* Pulse output waveform
J I_I |_L| 15. 0V~
16.5V
1 0.1V max.
5
533- Figure 2.2-23
o
o * FMP output circuit
E +24V —o—
[FMP]
Meter
[CM]
Figure 2.2-24
[CM] Digital common Two common terminals for digital input and [FMP] output
signals.
These terminals are electrically isolated from the terminals [11]s
and [CMY].
These are the shared terminals with the digital input terminal
[CM]s.

*3 Available in inverters having a ROM version 3000 or later.

*4 Available in inverters having a ROM version 3600 or later.
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Table 2.2-17

Classification

Symbol

Name

Functional description

[Y1]

Transistor
output 1

[Y2]

Transistor
output 2

[Y3]

Transistor
output 3

Transistor output

[Y4]

Transistor
output 4

(1) Various signals such as Inverter Running, Frequency Arrival
and Overload Early Warning can be output from these
terminals by setting function code E20 to E24. Refer to
Chapter 5 "FUNCTION CODES" for details.

(2) The operating mode between transistor output terminals [Y1]
to [Y4] and terminal [CMY] can be switched to "ON at signal
output (active ON)" or "OFF at signal output (active OFF)."

(Transistor output circuit specifications)

<Control circuit>

Photocoupler Current
________

------- - N\ 311035V

Voltage

Figure 2.2-25 Transistor Output Circuit

Table 2.2-18

ltem Max.

ON level 2V

voltage

OFF level 27V

Operating

Maximum motor 50 mA
current at ON

Leakage current at 0.1 mA
OFF

Figure 2.2-26 shows examples of connection between the control
circuit and a PLC.

@ * When a transistor output drives a control relay,
connect a surge-absorbing diode across relay's coil
terminals.

* When any equipment or device connected to the
transistor output needs to be supplied with DC power,
feed the power (+24 VDC: allowable range: +22 to
+27 VDC, 100 mA max.) through the [PLC] terminal.
Short-circuit between the terminals [CMY] and [CM] in
this case.

[CMY]

Transistor output
common

Common terminal for transistor output signals.

This terminal is electrically isolated from terminals [CM]s and
[11]s.
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2.2 Wiring

Table 2.2-19
S
8
i Symbol Name Functional description
1%
o
Tip B Connecting programmable logic controller (PLC) to terminal [Y1], [Y2], [Y3]
or [Y4]
Figure 2.2-26 shows two examples of circuit connection between the transistor
output of the inverter's control circuit and a PLC. In example (a), the input circuit of
the PLC serves as a SINK for the control circuit output, whereas in example (b), it
serves as a SOURCE for the output.
= <Control circuit> <Control circuit> Programmable
§- ontrol circui <E§2’§$’{:§ﬁ§> ontrol circui <Iogi?: comm"er>
8 Photocoupler Current CO—————— ,
o — Photocoupler Current |j( : ‘
% b SINK input 8 } }
g) to inpu [Toﬂ E } 1
3110 \2) P i
g vy Lo T L

SOURCE input

(a) PLC serving as SINK

(b) PLC serving as SOURCE

Figure 2.2-26 Connecting PLC to Control Circuit

[Y5A/C]

General purpose
relay output

(1

)

A general-purpose relay contact output usable as well as
the function of the transistor output terminal [Y1], [Y2], [Y3]
or [Y4].

Contact rating: 250 VAC 0.3 A, cos ¢ = 0.3,

48 VDC, 0.5A

Switching of the normal/negative logic output is applicable
to the following two contact output modes: "Active ON"
(Terminals [Y5A] and [Y5C] are closed (excited) if the signal
is active.) and "Active OFF" (Terminals [Y5A] and [Y5C] are
opened (non-excited) if the signal is active while they are
normally closed.).

Contact output

[30A/B/C]

Alarm relay
output (for any
fault)

(1

)

@)

When the inverter stops upon an alarm, output is generated
on the relay contact (1C).

250 VAC 0.3 A, cos ¢ = 0.3,
48 VDC, 0.5A
Any one of output signals assigned to terminals [Y1] to [Y4]

can also be assigned to this relay contact to use it for signal
output.

Contact rating:

Switching of the normal/negative logic output is applicable
to the following two contact output modes: "Active ON"
(Terminals [30A] and [30C] are closed (excited) if the signal
is active.) and "Active OFF" (Terminals [30A] and [30C] are
opened (non-excited) if the signal is active while they are
normally closed.).
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RS-485 communications port 0]
Z
Table 2.2-20 14
=
S Q
§ P
= Connector Name Functions <Z(
8 o
© =
5
DX+/DX- RS-485 A communications port transmits data through the RS-485 3:1
/SD communicatio | multipoint protocol between the inverter and a personal computer c'7>
ns port 2 or other equipment such as a PLC. (For setting of the terminating pa
(Terminals on | resistor, refer to Section 2.2.7 "Setting up the slide switches.")
control PCB) g
o
RJ-45 RS-485 (1) Used to connect the inverter with the keypad. The extension (‘_)c“
connector communicatio cable for remote operation also uses wires connected to
for the | ns port 1 these pins for supplying the keypad power.
keypad (connector for | (2 Remove the keypad from the standard RJ-45 connector and
the keypad) connect the RS-485 communications cable to control the
inverter through the PC or PLC (Programmable Logic
Controller). (For setting of the terminating resistor, refer to
Section 2.2.7 "Setting up the slide switches.")
A].+5V
ol3Nc
wo < o il
c DE/RE A+ 6 NC =
2 Ii] g 7 GND
5 GND Terminating |8 Vee RJ-45 connector
Q l resistor face
c SW3 RJ-45 connector
g pin assignment
g
O Figure 2.2-27 RJ-45 Connector and its Pin Assignment
+ Pins 1, 2, 7, and 8 are exclusively assigned to power lines for
the keypad. When connecting this RJ-45 connector to other
equipment, do not use these pins.
USB USB port A USB port connector (mini B) that connects an inverter to a
connector (On the | personal computer. FRENIC Loader (software®) running on the
keypad) computer supports editing the function codes, transferring them
to the inverter, verifying them, test-running an inverter and
monitoring the inverter running status.
* FRENIC Loader is contained in the provided CD-ROM.
FRENIC Loader is also available as a free download from our
website at:
http://www.fujielectric.co.jp/products/inverter/
On the Fuji website shown above, proceed through "Product
Information  Download-FRENIC-MEGA  Series-PC  Loader
Software." Then download the "FRENIC-Mini/Eco/Multi/MEGA PC
Loader Software (FRENIC Loader)" and "FRENIC Loader/PC
Loader Instruction Manual."

Note ° Route the wiring of the control circuit terminals as far from the wiring of the main circuit as
possible. Otherwise electric noise may cause malfunctions.
* Fix the control circuit wires with a cable tie inside the inverter to keep them away from the live
parts of the main circuit (such as the terminal block of the main circuit).
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2.2.6 Switching connectors

W Power supply switching connector "CN UX" (400 V class series with 75 kW or above)

The power supply switching connector "CN UX" is equipped on inverters of 75 kW or above in 400 V class series.
When the power supply connecting to the main power supply input terminals (L1/R, L2/S, L3/T) or the auxiliary
power input terminals for the fan (R1, T1) meets the following requirements, move the connector CN UX to U2
side. Otherwise, leave it on the U1 side, which is the factory default.

For details on the switching procedure, refer to Figures 2.2-28 and 2.2-29 appearing on the following pages.

(a) For FRN75G1S-4J to FRN110G1S-4J

CN UX (red) CN UX (red)
Setting @
Applicable 398 to 440 V/50 Hz, 430 to 480 V/60 Hz 380 to 398 V/50 Hz. 380 to 430 V/60 Hz
voltage (Factory default) ’

(b) For FRN132G1S-4J to FRN630G1S-4J

CN UX (red) CN UX (red)
Setting
= @
<3
<> N
Applicable 398 to 440 V/50 Hz, 430 to 480 V/60 Hz
gidhone (Factons dofaut 380 to 398 V/50 Hz, 380 to 430 V/60 Hz

Note 1he allowable voltage range is +10% and -15%.
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B Fan power source switching connector "CN R", "CN W" (200 V class series with 37 kW or above, 400 V class
series with 75 kW or above)

FRENIC-MEGA supports direct current power supply input with PWM converters in the standard specification.
However, inverters of 37 kW or above in 200 V class series and 75 kW or above in 400 V class series contain
parts which are driven by AC power supply such as the AC fan, so AC power must also be supplied. When using
DC power for the inverter, move connector "CN R" to side, move connector "CN W" to side, and connect
a designated AC power source to the auxiliary power input terminals for the fan (R1, T1).

For details on the switching procedure, refer to Figures 2.2-28 and 2.2-29.

(a) For FRN37G1S-2J to FRN75G1S-2J, and FRN75G1S-4J to FRN110G1S-4J

]
Z
x
=
o
Z
<
z
o)
ke
—
=
l—
)
<

N
ks
CNW <
| CN R (red) fwhite) CNR (red) S
Setting
In the case terminals R1 and T1 are NOT | In the case terminals R1 and T1 are used
Application | used * DC bus input type
(Factory default) « Combination with PWM converter

(b) For FRN90G1S8-2J, and FRN132G1S-4J to FRN630G1S-4J

Setting

CNW
(white)

(red) CNR
(red) L 4@'

In the case terminals R1 and T1 are NOT | In the case terminals R1 and T1 are used

Application | used « DC bus input type

(Factory default) - Combination with PWM converter

Note The fan power source switching connector "CN R" is on and "CN W" is on when shipped from
the factory. When direct current power supply input is not used, do not alter the setting.
Mistakes in the fan power source switching connector setting may prevent the cooling fan from
operating, and alarms such as cooling fin overheat /7~ / and charging circuit error /~~* may be

generated.
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W Position of each connector

The individual switching connectors are positioned on the power supply printed circuit board as shown in the

figure below.

Power supply switching
Keypad enclosure  connector "CN UX"

3/
[=)
FAN RC)

o

Auxiliary power input
terminal for control circuit

(a) For FRN37G1S-2J to FRN75G1S-2J, and
FRN75G1S-4J to FRN110G1S-4J

Figure 2.2-28 Switching Connector Positions

Y-
W

Note

Figure 2.2-29 Attachment and Removal of the

Switching Connector

Fan power
L source | o
switching —
.—| connectors g g %
— Auxiliary =
power input Auxili
terminal for S=S= pg\j(vleifli’%put
fan
\ terminal for
Power [ control
supply 1 circuit
printed :
g‘(:g‘:c'} B Fan power
[ Auxiliary power input source
switching
connectors
Power supply switching "CN R",
connector "CN UX" "CN W"

(b) For FRN90G1S-2J, and
FRN132G1S-4J to FRN630G1S-4J

When removing the individual connectors, pinch the
upper portion of the connector with the fingers, unlock
the fastener, and pull. When inserting the connector,
push in until the fastener lock engages with the
receiving end with a click.
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227 Setting up the slide switches

AWARNING

Before changing the switches, 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).

INSTALLATION AND WIRING

Risk of electric shock exists.

Switching the slide switches located on the control PCB allows you to customize the operation mode of the
analog output terminals, digital 1/0 terminals, and communications ports. The locations of these switches are
shown in Figure 2.2-30.
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To access the slide switches, remove the front cover so that you can see the control PCB. For inverters with a
capacity of 30 kW or above, open also the keypad enclosure.

gy For details on how to remove the front cover and how to open and close the keypad enclosure, refer to

Section 2.2.2 "Removing and mounting the front cover and the wiring guide."
Table 2.2-21 lists the function of each slide switch.

Table 2.2-21 Function of Each Slide Switch

Slide Switch Function

<Switches the service mode of the digital input terminals between SINK and
SOURCE>

SW1 - This switches the input mode of digital input terminals [X1] to [X9], [FWD] and
[REV] to be used as the SINK or SOURCE mode.

- Factory default: SINK

<Switches the terminating resistor of RS-485 communications port on the inverter ON
and OFF. (RS-485 communications port 2, on the control PCB)>

- If the inverter is connected to the RS-485 communications network as a
terminating device, turn SW2 to ON.

Sw2

<Switches the terminating resistor of RS-485 communications port on the inverter ON

and OFF. (RS-485 communications port 1, for connecting the keypad)>

SW3 - To connect a keypad to the inverter, turn SW3 to OFF. (Factory default)

- If the inverter is connected to the RS-485 communications network as a
terminating device, turn SW3 to ON.

<Switches the output mode of the analog output terminal [FMA] between voltage and
current.>

This switches the output form (VO/IO) of the terminal [FMA]. When changing this
switch setting, also change the data of function code F29.

Table 2.2-22

SW4
Output mode SW4 Set data of F29 to:

Voltage output (Factory default) VO 0

Current output 10 1
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<Switches the property of the analog input terminal [V2]>

This switches the property of the terminal between analog setting voltage input, PTC
thermistor input, and NTC thermistor input. When changing this switch setting, also
change the data of function code H26.

Table 2.2-23
SW5 Output mode SW5 Set data of H26 to:
Analog setting current
input V2 0
(Factory default)
PTC thermistor input PTC/NTC 1 (alarm) or 2 (warning)
NTC thermistor input PTC/NTC 3

The following diagram shows the location of slide switches on the control PCB.

@]

S I -
1
SW3

SW5

Sw4 fik
SW2  SW

Table 2.2-24 Switching Examples and Factory Default

\ SW1 SW2 SW3 SW4 SW5
o OFF | OFF VO V2
] O = = O
Factory H = W ‘l
default ’;‘ ' g ' '
|| SINK
[o]
u SOURCE ON
] -—p
L I v
9] ON I0 |PTCINTC

Figure 2.2-30 Location of the
Slide Switches on the Control

PCB

@ To move a switch slider, use a tool with a narrow tip (e.g., tweezers), taking care not to touch
other electronic parts on the PCB. If the slider is in an ambiguous position, the circuit is unclear
whether it is turned ON or OFF and the digital input remains in an undefined state. Be sure to
place the slider so that it contacts either side of the switch.
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23 Attachment and Connection of Keypad

You can remove the keypad from the inverter main body to mount it on the board or remotely control it at hand.

RJ-45 connectors

Keypad
fixing screws

Inverter Keypad (rear)

Remote operation
extension cable

Figure2.3-1 Attaching the Keypad on the Board

The following parts are necessary when attaching the keypad to locations other than the inverter main body.

Table 2.3-1
Part name Type Remarks
Extension cable —for remote | -5 55 cp3g cB-1S Three lengths available (5 m, 3 m, 1 m)
operation (Note 1)
Keypad attachment screw M3x0O (Note 2) 2 screws required (prepared by user)

(Note 1) When using a commercially available LAN cable, use 10BASE-T/100BASE-TX straight cables (below 20
m) which meet the ANSI/TIA/EIA-568A category 5 standards of U.S.A.

Recommended LAN cable
Manufacturer: Sanwa Supply, Inc.
Type: KB-10T5-01K (for 1 m)
KB-STP-01K (for 1 m) (shielded cable)

(Note 2) When attaching to the board, use attachment screws with a length appropriate for the board thickness.
(The depth of threaded holes in the keypad is 11 mm)

B How to remove and attach the keypad

To remove the keypad, keep the hook pressed in the direction of the arrow and pull the keypad toward you. To
attach the keypad, reverse the steps.

Figure 2.3-2 Removal of the Keypad
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2.4 Protective Functions

2.4

Protective Functions

The table below lists the name of the protective functions, description, and alarm codes on the LED

monitor. If an alarm code appears on the LED monitor, remove the cause of activation of the alarm
function referring to Chapter 6 "TROUBLESHOOTING."

2-38

Table 2.4-1
Alarm output
- LEP [30A/B/C]
Name Description monitor (Note)
displays
Overcurrent Stops the inverter output to protect the inverter from an During Ay Yes
protection overcurrent resulting from overload. acceleration
Short-circuit Stops the inverter output to protect the inverter from
protection overcurrent due to a short-circuiting in the output circuit. During Ny
Ground fault Stops the inverter output to protect the inverter from deceleration
protection overcurrent due to a ground fault in the output circuit. During ya
(For models of 22 kW in 200 V class series and 22 kW running at
or below in 400 V class series) constant
speed
Detects a zero-phase current in the output current and - £ Yes
stops the inverter output to protect the inverter from
overcurrent due to a ground fault in the output circuit.
(For models of 30 kW in 200 V class series and 30 kW or]
above in 400 V class series)
Overvoltage Stops the inverter output upon detection of an During Ll Yes
protection overvoltage condition (400 VDC for 200 V class series, |acceleration
800 VDC for 400 V class series) in the DC link bus. During Ny
This protection is not assured if extremely large AC line |deceleration
voltage is applied inadvertently. During Ve
running at
constant
speed
(stopped)
Undervoltage Stops the inverter output when the DC link bus voltage drops below LU Yes*
protection the undervoltage level (200 VDC for 200 V class series, 400 VDC for
400 V class series).
Note that, if the restart mode after momentary power failure is
selected, no alarm is output even if the DC link bus voltage drops.
Input phase loss | Protects the inverter or stops the inverter output when an input| [ = Yes*
protection phase loss is detected.
If connected load is light or a DC reactor is connected to the inverter,
this function may not detect input phase loss if any.
Output phase | Detects breaks in inverter output wiring during running, stopping the| i~/ Yes*
loss protection |inverter output.
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Overheat Stops the inverter output upon detecting excess heat sink LH 7 Yes 10}

protection temperature in case of cooling fan failure or overload. é
Detects a failure of the internal air circulation DC fan and stops the §
inverter. m)
(For models of 45 kW in 200 V class series and 75 kW or above in <Z(
400 V class series) (ZD
Stops the inverter output upon detecting an excessively high LiHT Yes E
surrounding temperature inside the inverter caused by a failure or an =
overload condition of the cooling fan. =
The electronic thermal protection for the braking resistor stops the o Yes* 2
inverter output to prevent the braking resistor from overheating. (For N
models of 22 kW in 200 V class series and 22 kW or below in 400 V &
class series) &
* Function codes must be set according to the braking resistor. ©

Overload Stops the inverter output upon detection of the abnormal heat sink| /7 ./ Yes

protection temperature and switching element temperature calculated with the
output current.

External alarm | Places the inverter in alarm-stop state upon receiving digital input L Yes*

input signal THR.

Fuse blown Upon detection of a blown fuse in the inverter’'s main circuit, this LS Yes
function stops the inverter output. (For models of 75 kW in 200 V
class series and 90 kW or above in 400 V class series)

Abnormal Upon detection of an abnormal condition in the charger circuit Fh Yes

condition in inside the inverter, this function stops the inverter output. (For

charger circuit | models of 37 kW in 200 V class series and 75 kW or above in 400 V
class series)

Braking Stops the inverter output if a breakdown of the braking transistor is ot Yes*

transistor broken| detected.
(Only for braking transistor built-in type inverters)

Note: In Alarm output [30A/B/C] column, "Yes*" means that an alarm may not be issued depending upon
function code setting.
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Table 2.4-2
Alarm output
- LEP [30A/B/C]
Name Description monitor (Note)
displays
Overspeed - When d35 = 999, stops the inverter if the detected speed is 120%| /% Yes
or over of the maximum output frequency x (d32 or d33). *1 to *4
- When d35 # 999, stops the inverter if the detected speed is greater
than or equal to the maximum output frequency x (d35). *3, *6
- Stops the inverter if the detected speed is 120% or over of 120 Hz.
*3
- Stops the inverter if the detected speed is 120% or over of 200 Hz.
*4
PG wire break | Stops the inverter output if a PG wire break is detected. L Yes
*1 ’*2’*4
Electronic | The inverter stops running to protect the motor in accordance with| i / Yes*
thermal the electronic thermal overload protection setting. =
overload - Protects general-purpose motors over the entire frequency range. Ll
- Protects inverter motors over the entire frequency range. oy
* The operation level and thermal time constant can be set. (0.5 to
75.0 minutes)
PTC Upon detecting an abnormal motor temperature, the PTC thermistor| i~ Yes*
< |thermistor | stops the inverter to protect the motor.
o
ks Connect a PTC thermistor between terminals [V2] and [11] and set
% the function codes and slide switch on the control PCB accordingly.
o
S NTC The NTC thermistor detects the motor temperature.
= .
= thermistor Connect an NTC thermistor between terminals [V2] and [11] and set
the function codes and slide switch on the control PCB accordingly.
NTC Stops the inverter upon detecting a wire break in the NTC thermistor| 54 Yes
thermistor |embedded in the motor.
wire break
Overload Outputs a preliminary alarm (OL) at a preset level before the inverter - -
early. is stopped by the electronic thermal overload protection for the
warning motor.
(Only for the first motor only)
Memory error The inverter checks memory data after power-on and when the data Erl Yes
detection is written. If a memory error is detected, the inverter stops.
Keypad Stops the inverter output upon detecting a communications error Eri Yes
communications | between the inverter and the keypad during operation using the
error detection | keypad.
CPU error If the inverter detects a CPU error or LSI error caused by noise or ErT Yes
detection some other factors, this function stops the inverter.
Option Upon detection of an error in the communication between the ErH Yes
communications | inverter and an optional card, this function stops the inverter output.
error detection
Option error When an option card has detected an error, this function stops the £r5 Yes

detection

inverter output.
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Operation STOP Pressing the & key on the keypad forces the inverter ErE Yes* )
protection key to decelerate and stop the motor even if the inverter is é
priority running by any run commands given via the terminals or §

communications (link operation). (After the motor stops, o

the inverter issues alarm 5-5.) Z

Start To prevent a sudden start, the inverter prohibits any run %

check operations and displays £~ on the LED monitor if any =

function |run command is present when: é

- Powering up |<£

- An alarm is released (the & key is turned ON or an %

alarm reset RST is input.) —

- "Enable communications link LE" has been activated P

and the run command is active in the linked source. %

Note: In Alarm output [30A/B/C] column, "Yes*" means that an alarm may not be issued depending upon S

function code setting.

*1  Available under V/f control with speed sensor. (PG option required)

*2 Available under dynamic torque vector control with speed sensor. (PG option required)
*3 Available under vector control without speed sensor.

*4  Available under vector control with speed sensor. (PG option required)

*6 Available in inverters having a ROM version 3600 or later.
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2.4 Protective Functions

The alarm stop state is reset by pressing the key or by the
digital input signal RST.

< Saving the alarm history and detailed data > The information on
the previous 4 alarms can be saved and displayed.

Table 2.4-3
Alarm
LED output
Name Description monitor | [30A/B/C]
displays (Note)
Tuning error During tuning of motor parameters, if the tuning has failed or has| £/ Yes
detection been aborted, or an abnormal condition has been detected in the
tuning result, the inverter stops its output.
RS-485 When the inverter is connected to a communications network via the | £~5 Yes*
communications | RS-485 port designed for the keypad, detecting a communications
error detection | error stops the inverter output.
(COM port 1)
Excessive speed| Stops the inverter output if the speed deviation (difference between ErE Yes*
deviation the speed command value and the feedback value) exceeds the
*1 to *4 | preset value.
Data save error | If the data could not be saved during activation of the undervoltage Eri Yes
during under- protection function, the inverter displays the alarm code.
voltage
Excessive Stops the inverter output if the position deviation (difference Ero Yes*
position between the target position and the current position) exceeds the
deviation preset value.
*1 ,*2’*4,*5
RS-485 When the inverter is connected to a communications network via £ Yes*
communications |the RS-485 port on the control terminals DX+ and DX-, detecting a
error detection communications error stops the inverter output.
(COM port 2)
Hardware Stops the inverter output upon detecting a malfunction of LS| on the ErH Yes
error power printed circuit board, which is mainly caused by noise.
Mock alarm Mock alarm can be generated with keypad operations. Err Yes
PID feedback When the PID feedback is assigned to the current input, if a wire LoF Yes*
wire break break is detected, either the warning with transistor output or the
alarm output can be selected.
Alarm relay The inverter outputs a relay contact signal when the inverter issues - Yes
output an alarm and stops the inverter output.
(for any fault) < Alarm reset >

Stall prevention

When the output current exceeds the current limiter level during
acceleration/deceleration or constant speed running, this function
decreases the output frequency to avoid an overcurrent trip.

Retry

When the inverter has stopped because of a trip, this function allows
the inverter to automatically reset itself and restart. (You can specify
the number of retries and the latency between stop and reset.)

Surge protection

Protects the inverter against surge voltages which might appear
between one of the power lines for the main circuit and the ground.

Command loss

Upon detecting a loss of a frequency command (because of a

detected broken wire, etc.), this function issues an alarm and continues the
inverter operation at the preset reference frequency (specified as a
ratio to the frequency just before the detection).
Protection Upon detecting a momentary power failure lasting more than 15 ms, - -
against this function stops the inverter output.
momentary If restart after momentary power failure is selected, this function

power failure

invokes a restart process when power has been restored within a
predetermined period (allowable momentary power failure time).

2-42



2.4 Protective Functions

Note: In Alarm output [30A/B/C] column, "Yes*" means that an alarm may not be issued depending upon
function code setting.

*1  Available under V/f control with speed sensor. (PG option required)

*2 Available under dynamic torque vector control with speed sensor. (PG option required)
*3 Available under vector control without speed sensor.

*4  Available under vector control with speed sensor. (PG option required)

*5 Available in inverters having a ROM version 3000 or later.

INSTALLATION AND WIRING
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2.4 Protective Functions

Table 2.4-4
Alarm
LED output
Name Description monitor | [30A/B/C]
displays (Note)
Light alarm The "light-alarm" display is indicated when alarm or warning LA -
(warning) matters set as minor troubles occurred. The operation is continued.

Light alarm object

I/ I/}

Heat sink overheat(Ls~ / ), External alarm (_i7="), Inverter internal

I/} /"Lt

overheat(_s7= ), Braking resistor overheat (==~ ), Overload of
motor 1 through 4 (/. /to /i, 4 ), Option communications error
£, Option error (£~5 ), RS-485 communications error (COM

port 1)(5~5 ), RS-485 communications error (COM port 2) (5~ ),
Speed mismatch or excessive speed deviation (5~ ), Excessive
position deviation (5~ )*5, PID feedback wire break (£ =~ ), DC
fan locked (/7. ), Motor overload early warning (/7. ), Heat sink

overheat early warning (//~'), Lifetime alarm (. .~ ), Reference
[y

command loss detected (-~~~ ), PID alarm (' .= ), Low torque
output (L7 ), PTC thermistor activated (/. ), Inverter life

(cumulative run time) (=/£ ), Inverter life (number of startups)

(/i_/_/// )

Note: In Alarm output [30A/B/C] column, "Yes*" means that an alarm may not be issued depending upon
function code setting.

*5 Available in inverters having a ROM version 3000 or later.
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e Chapter 3

KEYPAD FUNCTIONS
(OPERATING WITH THE KEYPAD)

This chapter describes the names and functions of the keypad and inverter operation using the keypad. The
inverter features three operation modes (Running, Programming and Alarm modes) which enable you to run and
stop the motor, monitor running status, set function code data, display running information required for
maintenance, and display alarm data.
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3.1 LED Monitor, Keys and LED Indicators on the Keypad

31 LED Monitor, Keys and LED Indicators on the Keypad

The keypad allows you to run and stop

) . i 7-segment

the inverter, display various data, LED monitor
specify the function code data, and UP key LED indicators
monitor 1/O signal states, maintenance RUN LED
information, and alarm information. Program I RUN key

/Reset key I

Function STOP key
/Data key
USB port DOWN key

Figure 3.1-1 Appearance of Keypad and Names of Parts

Table 3.1-1 Overview of Keypad Functions

It LED Monitor, Keys, Functions
®M " land LED Indicators
Four-digit, 7-segment LED monitor which displays the followings according to the
operation modes.
_é M In Running mode: Running status information (e.g., output frequency, current,
S - NN and voltage)
E uouuy When a light alarm occurs, . -/, is displayed.
4 B In Programming mode: Menus, function codes and their data
M In Alarm mode: Alarm code which identifies the alarm 