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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.

Name Material No. Description
Product scope, features, specifications, external
Catalog MEHS535 drawings, and options of the product
Acceptance inspection, mounting & wiring of the
. inverter, operation using the keypad, running the motor
Instruction Manual INR-S147-1457-E for a test, troubleshooting, and maintenance and
inspection
Overview of functions implemented by using
RS-485 FRENIC-MEGA RS-485 communications facility, its
Communication MEH448 communications specifications, Modbus RTU/Fuji
User's Manual 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

Our three-phase, 230 V series inverters of 5 HP 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

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.

AWARN'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

/NCAUTION | dangerous 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.

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.




How this manual is organized

This manual contains Chapters 1 through 9, Appendices, Glossary and Index.

Chapter 1 INTRODUCTION TO FRENIC-MEGA

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

Chapter 2 SPECIFICATIONS

This chapter describes specifications of the output ratings, control system, and terminal functions for the
FRENIC-MEGA series of inverters. It also provides descriptions of the operating and storage environment,
product warranty, precautions for use, external dimensions, examples of basic connection diagrams, and details
of the protective functions.

Chapter 3 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, LD/MD/HD drive mode, and motor drive control.

Chapter 4 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 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 BLOCK DIAGRAMS FOR CONTROL LOGIC

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

Chapter 7 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 8 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 for details.

Chapter 9 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 -~ ) is displayed or not, and then proceed to the troubleshooting items.



Appendices
Glossary

Index

Icons
The following icons are used throughout this manual.

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

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

[LL] This icon indicates a reference to more detailed information.
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Chapter 1
INTRODUCTION TO FRENIC-MEGA

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

1.1 Features

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

M |deal for highly accurate control such as positioning

Vector control with speed sensor

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

Speed control range: 1:1500
Speed response: 100 Hz

Speed control accuracy: +0.01%
Current response: 500 Hz
Torque accuracy: £10%
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* The option card is required.

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

B Maximizing the performance of a general-purpose motor

Vector control without speed sensor

Useful for the application that requires a high starting torque, such as the gondola type multi-level car
parking tower

Speed control range: 1:200

Speed response: 20 Hz

Speed control accuracy: +0.5%

Current response: 500 Hz

Torque accuracy: £10%
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B Fuji'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.

B Improved reaction to the fluctuation of impact load

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:
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1.1 Features

B 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: 120% for 1 min.
The standard model is available in the following three drive modes concerning the operation load.

Drive mode Current overload durability Major application
LD (Low duty) mode 120% for 1 min Driving under light duty load
MD (Medium duty) mode | 150% for 1 min Driving under medium duty load
HD (High duty) mode 200% for 3 sec, 150% for 1 min Driving under heavy duty load

(The MD mode is available for inverters of 150 to 800 HP with three-phase 460 V input.)

W 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:

Output
current

Control terminal signal
(Run command)

B Expanded capacity for the brake switching circuit built-in type

A brake switching circuit is built in inverters of 40 HP or below as standard. These inverters are applicable
to vertical carrier machines and others that run with a certain regenerative load. (Inverters of 15 HP or
below also integrate a braking resistor.)

The brake switching circuit built-in type of inverters with a capacity of 50 to 100 HP in 230 V series and
50 to 200 HP in 460 V series is available on request.

1-3
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Accommodating various applications

B 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)

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.

Analog input (Ratio setting)
100%

Frequency command output = Frequency command input x
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1.1 Features

B 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.

B Dancer control function optimum for winding control

The PID value, calculated by comparing the feedback value with the speed 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.

B 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.

1-5
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B 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
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1.1 Features

Various models to meet customer needs

B Available model variations
1. Standard inverter

2. Inverter with built-in DC reactor (DCR)

Reduces harmonics and improves power factor.
Available for models rated from 7.5 HP (LD) to 100 HP (LD).
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B [nverters supporting synchronous motors (Available soon)

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 with/without speed sensor
(2) Offline tuning

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

(4) Impact load characteristics (under vector control without speed/position 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.
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1.1 Features

Supports for simple maintenance

B The optional remote keypad equipped with a USB port allows use of an inverter support loader
"FRENIC Loader" for easy information control!

Improved working efficiency at the manufacturing site

- A variety of data about the inverter can be saved in the keypad memory so that you can check the
information in any place.

Example of use in the office Features

1. The remote keypad can be directly connected to the computer
through a commercial USB cable (mini B) without using a
converter. The computer can be connected online 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) Alarm history (indicating the latest four alarm 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.

1-9
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Example of use at the manufacturing site
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1.1 Features

Network connectivity

B 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

- Ethernet communications card

B RS-485 communication possible as standard (on the 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.
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Prolonged service life and improved life judgment function

W Designed life 10 years

For the various consumable parts inside the inverter, their designed lives have been extended to 10 years,
which 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 (150 HP or above) 10 years

The designed lives are based on the following conditions:

- Surrounding temperature: 40°C (104 °F)
- Load factor: 80% (LD/MD mode) or 100% (HD mode)

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

W Full support of life warnings

The inverter has the following functions for facilitating the maintenance of the machinery.

Item Purpose

Cumulative run time (Unit: h) Displays the total run time of the inverter by counting the ON
time of the main power, by hours.

Cun_1u|ative motor run time Displays the total run time of the motor.
(Unit: 10 hours) Used to judge the service life of machinery (load).

Even when the motor is driven by commercial power, it is also
possible to count the cumulative motor run time using digital
input signals.

Cumulative startup count 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.

Equipment maintenance warning Makes it possible manage the total run time of the motor and
Cumulative motor run time the_number of startups. Such data is usable for preparing the
(Unit: 10 hours) maintenance schedule.

Cumulative startup count

Display of inverter lifetime alarm Displays the following:

- Current capacitance of DC link bus capacitor
- Total run time of the cooling fan (with ON/OFF
compensation)

- Total run time of the electrolytic capacitor on the printed
circuit board
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1.1 Features

Consideration for environment

B Enhanced resistance to the environmental impacts

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

In FRENIC-MEGA, resistance to the environmental impact has been increased compared with the
conventional model. However, examine the use of the inverter carefully according to the environment in
the following cases:

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: The inverter is used in the environment of which specification exceeds the specified range.
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If you are examining use of the inverter under the above conditions, consult us regarding the models with
enhanced durability.

B Compliance with RoHS Directives

MEGA complies with European regulations that limit the use of specific hazardous substances (RoHS) as
a standard. This inverter is environment-friendly as the use of the following six hazardous substances is
restricted.

<Six hazardous substances>

Lead, mercury, cadmium, hexavalent chromium, polybrominated biphenyl (PBB), and polybrominated
biphenyl ether (PBDE)

* Except the parts of some inverter models

<About RoHS>

The Directive 2002/96/EC, promulgated by the European Parliament and European Council, limits the use
of specific hazardous substances included in electrical and electronic devices.
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Global compliance

B Compliance with global standards

B SINK/SOURCE switching
B Wide input voltage range

B Multilingual display on the multi-function keypad (Japanese, English, German, French,
Spanish, Italian, Chinese, and Korean)
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1.2 Control System

1.2 Control System

1.2.1 Theory of inverter

As shown in Figure 1.1, the converter section converts the input commercial power to DC power by 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 PWMed frequency is called
the "Carrier Frequency.")

<Main circuit >
| -| Converter |— ] [ - —| Inverter |— B
| | L |
| | BB
|
Power supply [ N N N DC link bus | ! Motor
| | capacitor I |
ASA i . ! (
SE= I i )
|
i N N AN | | _K]'jg _K"jg'
. | |
|
| | | |
. I R I § S
<Control block>
Frequency Accelerator vt patt \ VL |
command fosied Il i gererator [ 30,;22? :: i -
f processor

Figure 1.1 Schematic Overview of Theory of Inverter
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The voltage applied to the motor has a waveform modulated by the carrier frequency from the dynamic
torque vector flux controller that estimates the optimal PWM signal monitoring the inverter output current
feedback, as shown on the left-hand side ("PWM voltage waveform") of Figure 1.2. The voltage consists
of alternating cycles of positive and negative pulse trains synchronizing with the inverter’s output
frequency.

The current running through the motor, on the other hand, has a fairly smooth alternating current (AC)
waveform shown on the right-hand side (“Current waveform™) of Figure 1.2, thanks to the inductance of
the motor coil. The control block section controls the PWM so as to bring this current waveform as close to
a sinusoidal waveform as possible.

1]
I mw

PWM voltage waveform Current waveform

Figure 1.2 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, whose output drives the PWM
block to switch the power gates.
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1.2 Control System

1.2.2

Motor drive controls
The FRENIC-MEGA supports the following motor drive controls.
. Drive
Drive control c%ﬁi:gl fese%?gik control Speed control Other restrictions
class
V/f control
with slip compensation inactive Frequency control _
Dynamic torque vector control Disable VIf —
Frequency control
X{Ihcglqtr?:clam ensation active Vit with slip compensation -
P P control
Vit control Frequency control
with speed sensor * i
5 p. " " ol Enable PG V/f | with automatic speed ]Ic\fea(;ﬂg%?_ 200 Hz
namic torque vector contro :
wﬁh speed sgnsor * regulator (ASR)
Maximum
frequency: 120 Hz
Vector control Estimated w/o PG a .y
without speed sensor Vector | speed Speed control Not available for
control with automatic speed | MD-mode
regulator (ASR) inverters.
Vector control Maximum
with speed sensor * Enable w/PG frequency: 200 Hz

* The drive controls marked with an asterisk require an optional PG (Pulse Generator) interface card.

[LL] For the features of the controls, refer to Chapter 3, Section 3.4.1 “Features of motor drive control."
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1.3 External View and Terminal Blocks

(1) External views

Figure 1.3 FRN020G1S-2U

Figure 1.4 FRNO50G1S-4U
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1.3 External View and Terminal Blocks

(2) Terminal block location
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(a) FRN020G1S-2U (b) FRNO50G1S-2U

Figure 1.5 Terminal Blocks and Keypad Enclosure Location

(a) FRNO01G1S-2U (b) FRNO50G1S-2U

Figure 1.6 Enlarged View of the Terminal Blocks

L] Refer to Chapter 2 "SPECIFICATIONS" for details on terminal functions, arrangement and
connection and to Chapter 4, Section 4.2.1 "Recommended wires" when selecting wires.
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1.4 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.

L] Refer to Chapter 3 "SELECTING OPTIMAL MOTOR AND INVERTER CAPACITIES" for
details.

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

L] Refer to Chapter 4 "SELECTING PERIPHERAL EQUIPMENT" for details on the selection of
peripheral equipment.

Figure 1.7 shows the recommended configuration for an inverter and peripheral equipment.

Figure 1.7 Recommended Configuration Diagram
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Chapter 2
SPECIFICATIONS

This chapter describes specifications of the output ratings, control system, and terminal functions for the
FRENIC-MEGA series of inverters. It also provides descriptions of the operating and storage environment,
precautions for using inverters, external dimensions, examples of basic connection diagrams, and details of the
protective functions.
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2.1 Standard Model 1 (Standard Inverter)

2.1 Standard Model 1 (Standard Inverter)

2.1.1 Three-phase 230V series
LD (Low Duty)-mode inverters for light load

Item Specifications
Type (FRN__ _G1S-2U)| F50 | 001 | 002 | 003 | 005 | 007 | 010 | 015 | 020 [ 025 | 030 | 040 | 050 | 060 | 075 | 100 | 125 | 150 %
Nominal applied motor m
(HP) *1| 05 1 2 3 5 7.5 10 15 20 25 30 40 50 60 75 100 | 125 | 150 Q
(Output rating) T
" Rated capacity (kvfz) 12 |20 |32 | 44|72 12| 13| 18| 24 | 30 | 35 | 46 | 58 | 72 | 8 | 113 | 138 | 165 g
_|
c —
= . . Three-phase 200 to 230 V
* "
g Rated voltage (V) *3 | Three-phase 200 to 240 V (with AVR function) (with AVR function) g
3
I=; 31.8 | 46.2 | 59.4 | 74.8 88 115 wn
*,

8 Rated current (A) *4 3 5 8 11 18 27 9 | 42 | 5 | 68 | ©0) | 2o 146 | 180 | 215 | 283 | 346 | 415

Overload capability 150%-1 min, 200%-3.0 s 120%-1 min

200 to 220 V, 50 Hz,

Voltage, frequency 200 to 240 V, 50/60 Hz 200 10 230 V. 60 Hz

Allowable Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *5, Frequency: +5 to -5%
5 voltage/frequency : . ! .
Z|Imput current with
al 15 3 55 7.7 13 185|251 | 37.6 | 50.2 | 62.7 | 75.3 | 100 | 120 | 145 | 178 | 246 | 291 | 358
g DCR :
£|Imput current with out

DCR 2.8 4.7 85 | 11.9 20 28.4 | 386 | 548 | 72.4 | 87.7 | 101 | 136 | 167 | 203 | 244

Required capacity

(with DCR) (kVA) *6 0.6 1.2 2.2 3.1 52 7.4 |110.0 [ 150 [ 20.0 | 25.0 | 30.0 | 40.0 | 48.0 | 58.0 | 71.0 | 98.0 | 116 | 143

Torque (%) *7 150% 100% 70% 15% 710 12%

. Braking transistor Built-in -
X e -
@ Braking time (s) 5s 3.7s 34s -

Duty cycle (%ED) 5 | 3]s ]3]z 2.2 1.4 —
DC reactor (DCR) Option | Standard *8
Q’;’;’ﬁgf safety UL508C, C22.2 No.14, EN61800-5-1:2007
Enclosure (IEC60529) IP20, UL open type | IP0O0, UL open type
Cooling method Natural cooling Fan cooling
Weight / Mass 3.8 4.4 6.2 6.6 6.6 14 14 14 13 21 21 22 55 71 93 95 137 | 232
Ibs (kg) (1.7) | (2.0) | (2.8) [ (3.0) | (3.0) | (6.5) | (6.5) | (6.5) | (5.8) | (9.5) | (9.5) | (10) | (25) | (32) | (42) | (43) | (62) | (105)

*1 US 4P-standard induction motor

*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.

*3  Output voltage cannot exceed the power supply voltage.

*4 To use the inverter with the carrier frequency of 3 kHz or more at the surrounding temperature of 40°C (104°F) or higher, manage the load so
that the current comes to be within the rated ones enclosed in parentheses () in continuous running.

Max. voltage (V) - Min. voltage (V) x 67 (IEC 61800- 3)

Three-phase average voltage (V)
If this value is 2 to 3%, use an optional AC reactor (ACR).

*6 Required when a DC reactor (DCR) is used.

*7 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)

*8 The FRN100G1S-2U or higher type comes with a DC reactor (DCR).

*5
Voltage unbalance (%) =
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HD (High Duty)-mode inverters for heavy load

Iltem Specifications
Type (FRN__ _G1S-2U)| F50 | 001 | 002 | 003 | 005 | 007 | 010 [ 015 | 020 [ 025 | 030 | 040 | 050 | 060 | 075 | 100 | 125 | 150
Nominal applied motor
(HP) *1| 0.5 1 2 3 5 7.5 7.5 10 15 20 25 30 40 50 60 75 100 | 125
(Output rating)
Rated capacity (kVA)
@ 9 1.2 2.0 3.2 4.4 7.2 11 11 15 20 25 30 36 47 58 72 86 113 | 138
£
© . ) Three-phase 200 to 230 V
* -
g_ Rated voltage (V) *3| Three-phase 200 to 240 V (with AVR function) (with AVR function)
S [Rated current (&) 3 | 5 [ 8 |11 ][ 27273749 ] 63 ] 76 [ 90 [119]146] 180 215 [ 283 | 346
Overload capability 150%-1 min, 200%-3.0 s
200 to 220 V, 50 Hz,
Voltage, frequency 200 to 240 V, 50/60 Hz 200 t0 230 V. 60 Hz
Allowable Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *5, Frequency: +5 to -5%
i | voltage/frequency . ’ ! .
= - -
& |Required capacity
g_ (with DCR) (KVA) *6 0.6 1.2 2.2 3.1 52 7.4 7.4 10 15 20 25 30 40 48 58 71 98 116
Z|Imput current with
= DCR 15 3 55 7.7 13 185|185 | 251 | 376 | 50.2 | 62.7 | 75.3 | 100 | 120 | 145 | 178 | 246 | 291
Imput current with out
DCR 2.8 4.7 85 | 11.9 20 | 284|284 | 386 (548 | 724|877 101 | 136 | 167 | 203 -
Torque (%) *7 150% 100% 20% 10 to 15%
o Braking transistor Built-in -
-S | Built-in braking -
g resistor Built-in B
Braking time (s) 5s -
DutycyceeD) | 5 | 3 [ s [ 3 J 23] s3]-> -
DC reactor (DCR) Option | Standard *8
Applicable safety 1.
standards UL508C, C22.2 No.14, EN61800-5-1:2007
Enclosure (IEC60529) IP20, UL open type | IP0O0, UL open type
Cooling method Natural cooling Fan cooling
Weight / Mass 3.8 4.4 6.2 6.6 6.6 14 14 14 13 21 21 22 55 71 93 95 137 | 232
Ibs (kg) (1.7) | (20) | (2.8) | (3.0) | (3.0) | (6.5) | (6.5) | (6.5) | (5.8) | (9.5) | (9.5) | (10) | (25) | (32) | (42) | (43) | (62) | (105)
*1 US 4P-standard induction motor
*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.
*3 Output voltage cannot exceed the power supply voltage.
*5 Max. voltage (V) - Min. voltage (V)

*6
*7
*8

Voltage unbalance (%) =

Three-phase average voltage (V)
If this value is 2 to 3%, use an optional AC reactor (ACR).
Required when a DC reactor (DCR) is used.

Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)
The FRN100G1S-2U or higher type comes with a DC reactor (DCR).

x 67 (IEC 61800- 3)




2.1 Standard Model 1 (Standard Inverter)

2.1.2 Three-phase 460 V series

LD (Low Duty)-mode inverters for light load (0.5 to 100 HP)
Item Specifications
Type (FRN_ _ _G1S-4U)| F50 | 001 | 002 | 003 | 005 | 007 | 010 | 015 [ 020 | 025 | 030 | 040 [ 050 | 060 | 075 | 100
Nominal applied motor
(HP) *1 | 05 1 2 3 5 7.5 10 15 20 25 30 40 50 60 75 100
(Output rating) wn
9 Rated capacity (kvfg 12 | 20| 32| 44| 72| 11 [131|183| 24 | 20 | 36 | 48 | 60 | 73 | 89 | 120 Fﬁ
£ e
©|Rated voltage (V) *3 | Three-phase 380 to 480 V (with AVR function) T
£|Rated current () 15 [ 25| 4 |55 ] o |135]165] 23 [305] 37 [ 45 [ 60 | 75 [ o1 [ 112 | 150 | | :(;
© Overload capability 150%-1 min, 200%-3.0 s 120%-1 min =
o
Voltage, frequency 380 to 480 V, 50/60 Hz zZ
0]
Allowable Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *4, Frequency: +5 to -5%
5 voltage/frequency : : ! :
Z|Imput current with
2lbcr 0.7 15 2.6 4 6.6 9.2 | 125|188 | 251 | 31.3 | 36.3 | 50.2 | 60.2 | 72.7 | 89.1 | 120
=
3 -
| it t with out
= g?: urrentwitnowtl 1 4 | 26 | 51 | 71 | 123 | 15 | 201|286 | 38 | 454|526 |67.7 | 82 |99 | 121
Required capacity
(with DCR) (KVA) *5 0.6 1.2 2.2 31 5.2 7.4 10 15 20 25 29 40 48 58 71 96
Torque (%) *6 150% 100% 70% 15% 710 12%
. Braking transistor Built-in -
-£ | Built-in braking -
g resistor Built-in B
Braking time (s) 5s 3.7s 34s -
Duty cycle (%ED) 5 | 3]s ] 3]> 22 14 -
DC reactor (DCR) Option | Standard *7
Applicable safety X
standards UL508C, C22.2 No.14, EN61800-5-1:2007
Enclosure (IEC60529) IP20, UL open type | IP0O0, UL open type
Cooling method Natural cooling Fan cooling
Weight / Mass 3.8 4.4 5.7 6.0 6.6 14 14 14 13 21 21 22 55 57 68 73
Ibs (kg) 1.7) | (20) | (26) | (27) | (3.0) | (6.5) | (6.5) | (6.5) | (5.8) | (9.5) | (9.5) | (10) | (25) | (26) | (31) | (33)

*1 US 4P-standard induction motor

*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.

*3 Output voltage cannot exceed the power supply voltage.

*4 Max. voltage (V) - Min. voltage (V)

Three-phase average voltage (V)

If this value is 2 to 3%, use an optional AC reactor (ACR).

*5 Required when a DC reactor (DCR) is used.

*6 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)

*7 The FRN100G1S-4U or higher type comes with a DC reactor (DCR).

Voltage unbalance (%) = x 67 (IEC 61800- 3)
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(125 to 1000 HP)

*2

Iltem Specifications
Type (FRN___G1S-4U)| 125 | 150 | 200 | 250 | 300 [ 350 [ 450 [ 500 | 600 | 700 | 800 | 900 | 1000
Nominal applied motor
(HP) *1| 125 | 150 | 200 | 250 | 300 | 350 | 450 | 500 | 600 | 700 | 800 | 900 [1000
(Output rating)
Rated capacity KVA) | 1,6 | 167 | 202 | 242 | 300 | 331 | 414 | 518 | 500 | 669 | 765 | 932 | 1002

Rated voltage (V) *3

Three-phase 380 to 480 V (with AVR function)

Rated current (A)

176 | 210 | 253 | 304 | 377 | 415 | 520 | 650 | 740 | 840 | 960 [ 11701370

Output ratings

Overload capability

120%-1 min

Voltage, frequency

380 to 440 V, 50 Hz
380to 480 V, 60 Hz

o|Allowable . . .
§_voltage/frequency Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *4, Frequency: +5 to -5%
5 [Imput current with
8l pcr 143 | 175 | 207 | 249 | 311 | 340 | 435 | 547 | 613 | 686 | 766 | 970 [ 1093
Required capacity
(with DCR) (kVA) *5 114 | 140 | 165 | 199 | 248 | 271 | 347 | 436 | 489 | 547 | 611 | 773 | 871
Torque (%) *6 7 t0 12%
Braking transistor -
< |Built-in braking B
Sresistor
o
Braking time (s) -
Duty cycle (%ED) -
DC reactor (DCR) Standard *7
Applicable safety 1.
standards UL508C, C22.2 No.14, EN61800-5-1:2007
Enclosure (IEC60529) IP0O0, UL open type
Cooling method Fan cooling
Weight / Mass 93 | 137 | 141 | 207 | 216 | 284 | 309 | 540 | 540 | 728 | 728 [ 1169 | 1169
Ibs (kg) (42) | (62) | (64) | (94) | (98) | (129) [(140) | (245) | (245) | (330) | (330) | (530) | (530)

*1 US 4P-standard induction motor
*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.
*3 Output voltage cannot exceed the power supply voltage.
Max. voltage (V) - Min. voltage (V)
Three-phase average voltage (V)

*4

Voltage unbalance (%) =

If this value is 2 to 3%, use an optional AC reactor (ACR).

*5 Required when a DC reactor (DCR) is used.

x 67 (IEC 61800- 3)

*6 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)

*7 The FRN100G1S-4U or higher type comes with a DC reactor (DCR).
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2.1 Standard Model 1 (Standard Inverter)

MD (Medium Duty)-mode inverters for medium load

(150 to 700 HP)

Item Specifications
Type (FRN___G1S-4U)| 150 | 200 | 250 | 300 | 350 | 450 | 500 | 600 | 700 | 800
Nominal applied motor
(HP) *1| 150 | 200 | 250 | 300 | 350 | 350 | 450 | 500 | 600 | 700
(Output rating)
gfRated capacity (V) 1 167 | 202 | 242 | 300 | 331 | 373 | 466 | 518 | 590 | 669
£
©|Rated voltage (V) *3 | Three-phase 380 to 480 V (with AVR function)
&{Rated current (A) 210 | 253 | 304 [ 377 | 415 | 468 [ 585 | 650 | 740 | 840 | | | | | | | |
IS

Overload capability 150%-1 min

380to 440 V, 50 Hz

Voltage, frequency | 351 16 480 v, 60 Hz

°§ Allowable Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *4, Frequency: +5 to -5%
8| voltage/frequency
5|Imput current with
a] 175 | 207 | 249 | 311 | 340 | 386 | 486 | 547 | 613 | 686
£|DCR

Required capacity | 140 | 165 | 109 | 248 | 271 | 308 | 388 | 436 | 489 | 547

(with DCR) (kVA) *5

Torque (%) *6 | 7to012%
. Braking transistor -
-£|Built-in braking B
S|resistor
o

Braking time (s) -
Duty cycle (%ED) -

DC reactor (DCR) Standard *7
Applicable safety .
standards UL508C, C22.2 No.14, EN61800-5-1:2007
Enclosure (IEC60529) IP00, UL open type
Cooling method Fan cooling
Weight / Mass 137 | 141 | 207 | 216 | 284 | 309 | 540 | 540 | 728 | 728
Ibs (kg) 62) | (64) | (94) | (98) | (129) | (140) | (245) | (245) | (330) | (330)

*1 US 4P-standard induction motor
*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.
*3  Output voltage cannot exceed the power supply voltage.
*4 Max. voltage (V) - Min. voltage (V)
Three-phase average voltage (V)
If this value is 2 to 3%, use an optional AC reactor (ACR).
*5 Required when a DC reactor (DCR) is used.

Voltage unbalance (%) = x 67 (IEC 61800- 3)

*6 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)

*7 The FRN100G1S-4U or higher type comes with a DC reactor (DCR).
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HD (High Duty)-mode inverters for heavy load (0.5to 75 HP)

Item Specifications

Type (FRN___G1S-4U)| F50 | 001 | 002 | 003 | 005 | 007 | 010 [ 015 | 020 | 025 [ 030 | 040 [ 050 | 060 | 075 | 100
Nominal applied motor

(HP) 1| 05| 1 2 3 5 |75 | 75| 10 | 15 | 20 | 25 | 30 | 40 | 50 | 60 | 75
(Output rating)

g|Raedcapacty (VA | 5 | 20 |32 |44 [ 72 | 11 [ 11 | 15 [ 20 | 25 | 31 [ 36 | 48 [ 60 | 73 | 80

£

©|Rated voltage (V) *3 | Three-phase 380 to 480 V (with AVR function)

é—Ratedcurrent(A) 15 | 25| 4 | 55| o [135[135 185 245] 32 [ 30 [ 45 [ 60 | 75 [ o1 [ 112 ] |
I¢]

Overload capability 150%-1 min, 200%-3.0 s

Voltage, frequency 380 to 480 V, 50/60 Hz
Allowable Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *4, Frequency: +5 to -5%
5 |Voltage/frequency ge: 0 p g e » Frequency: °
2 |Imput current with
alher 0.7 15 2.6 4 6.6 9.2 9.2 | 124 | 188 25 31 36 50 60 72 89
5
Z{Imput current with out
= DCR 1.4 2.6 51 7.1 | 113 15 15 20.1 | 28.6 38 45.4 | 52.6 | 67.7 82 99.1 -
Required capacity
(with DCR) (kVA) *5 0.6 1.2 21 3.2 5.3 7.4 7.4 9.9 | 15.0 | 20.0 | 25.0 | 29.0 | 40.0 | 48.0 | 58.0 [ 71.0

Torque (%) *6 150% 100% 20% 10 to 15%

o Braking transistor Built-in -
[ e -
= Bw_lt in braking Built-in _
g resistor

Braking time (s) 5s -

Duty cycle (%ED) 5 | 3| 5 ]3] 2]3[3]2 -
DC reactor (DCR) Option S*t;mdard
Applicable safety 1.
standards UL508C, C22.2 No.14, EN61800-5-1:2007
Enclosure (IEC60529) IP20, UL open type | IP00, UL open type
Cooling method Natural cooling Fan cooling
Weight / Mass 3.8 4.4 5.7 6.0 6.6 14 14 14 13 21 21 22 55 57 68 73
Ibs (kg) @1.7) [ (20) | (26) | 2.7) | (3.0) | (6.5) | (6.5) | (6.5) | (5-8) | (9.5) | (9:5) | (20) | (25) | (26) | (31) | (33)

*1 US 4P-standard induction motor

*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.

*3 Output voltage cannot exceed the power supply voltage.

*4 Max. voltage (V) - Min. voltage (V)

Three-phase average voltage (V)

If this value is 2 to 3%, use an optional AC reactor (ACR).

*5 Required when a DC reactor (DCR) is used.

*6 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)

*7 The FRN100G1S-4U or higher type comes with a DC reactor (DCR).

Voltage unbalance (%) = x 67 (IEC 61800- 3)

2-6



2.1 Standard Model 1 (Standard Inverter)

(100 to 900 HP)

Item Specifications
Type (FRN_ _ _G1S-4U)| 125 | 150 | 200 | 250 | 300 | 350 | 450 | 500 | 600 | 700 | 800 | 900 | 1000
Nominal applied motor
(HP) *1]1 100 | 125 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 800 | 900
(Output rating)
g|Rated capacity (V) | 150 | 140 | 167 | 202 | 242 | 300 | 330 | 414 | 466 | 518 | 500 | 765 | 932
£
S|Rated voltage (V) *3 | Three-phase 380 to 480 V (with AVR function) 7))
5 T
S|Rated current (4) 150 | 176 | 210 | 253 | 304 [ 377 | 415 | 520 | 585 | 650 | 740 [ 960 [ 1170 | | | | m
Cloverload capability | 150%-1min, 200%-3.0's %
380 to 440 V, 50 Hz 6

Voltage, frequency | 354 1 480 v, 60 Hz >
5 [Allowable , , _ 4
2 Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *4, Frequency: +5 to -5% e
g voltage/frequency >
5[Imput current with wn
= DCR 120 | 143 | 176 | 207 | 250 | 311 | 340 | 436 | 487 | 547 | 614 | 767 | 970

Required capacity
(with DCR) (kVA) *5

Torque (%) *6 10 to 15%
Braking transistor -

96 | 114 | 140 | 165 | 199 | 248 | 271 | 347 | 388 | 436 | 489 | 611 | 773

T
£ |Built-in braking _
S| resistor
)
Braking time (s) -
Duty cycle (%ED) -
DC reactor (DCR) Standard *7
Applicable safety .
standards UL508C, C22.2 No.14, EN61800-5-1:2007
Enclosure (IEC60529) IP0O0, UL open type
Cooling method Fan cooling
Weight / Mass 93 | 137 | 141 | 207 | 216 | 284 | 309 | 540 | 540 | 728 | 728 | 1169 | 1169
Ibs (kg) (42) | (62) | (64) | (94) | (98) | (129) | (140) | (245) | (245) | (330) | (330) | (530) | (530)

*1 US 4P-standard induction motor

*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.

*3  Output voltage cannot exceed the power supply voltage.

*4 Max. voltage (V) - Min. voltage (V)

Three-phase average voltage (V)

If this value is 2 to 3%, use an optional AC reactor (ACR).

*5 Required when a DC reactor (DCR) is used.

*6 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)

*7 The FRN100G1S-4U or higher type comes with a DC reactor (DCR).

Voltage unbalance (%) = x 67 (IEC 61800- 3)
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2.2 Standard Model 2 (Inverter with built-in DC reactor)

2.2.1 Three-phase 230V series
LD (Low Duty)-mode inverters for light load

Item Specifications
Type (FRN___G1H-2U)| 007 | 010 | 015 | 020 | 025 | 030 | 040 | 050 | 060 | 075 | 100
Nominal applied motor
(HP) *1| 75 10 15 20 25 30 40 50 60 75 100
(Output rating)
Rated capacity (kvfg 11| 13| 18| 24 | 30 | 35 |46 | 58| 72| 86 | 113
. ) Three-phase 200 to 230 V
[} * .
E; Rated voltage (V) *3 | Three-phase 200 to 240 V (with AVR function) (with AVR function)
T
= 318 | 46.2 | 59.4 | 74.8 88 115
= *
§ Rated current (A) *4 | 27 29 | @2 | 5 | ©8) | 0 | @o7) 146 180 | 215 | 283
3 150%-
Overload capability 1 min, 120%-1 min
200%-
30s
200 t0 220 V, 50 Hz,
Voltage, frequency 200 to 240 V, 50/60 Hz 200 10 230 V. 60 Hz
@ |Allowable . . .
§ voltage/frequency Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *5, Frequency: +5 to -5%
5 [Imput current with
=1 19.4 | 25.7 | 37.2 | 50.3 | 62.8 | 75.4 | 101 126 156 186 247
£|DCR
Required capacity
(KVA) 7.7 10 15 20 25 30 40 50 62 74 98
Torque (%) *6 70% 15% 710 12%
. Braking transistor Built-in -
e -
< Bw_lt in braking Built-in _
s resistor
Braking time (s) 37s 34s -
Duty cycle (%ED) 2.2 14 -
DC reactor (DCR) Built-in as standard
Applicable safety UL508C, C22.2 No.14, EN61800-5-1:2007
standards
Enclosure (IEC60529) IP20, UL open type | IPOO, UL open type
Cooling method Fan cooling
Weight / Mass 24 24 25 25 38 39 41 68 86 112 115
Ibs (kg) (10.7) [ @0.7)| 11.1) | (11.5) | (17.3) | (17.6) | (18.5) | (31) | (39) | (51) | (52)

*1 US 4P-standard induction motor

*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.

*3 Output voltage cannot exceed the power supply voltage.

*4 To use the inverter with the carrier frequency of 3 kHz or more at the surrounding temperature of 40°C (104°F) or higher, manage the load so
that the current comes to be within the rated ones enclosed in parentheses () in continuous running.

Max. voltage (V) - Min. voltage (V) x 67 (IEC 61800- 3)

Three-phase average voltage (V)
If this value is 2 to 3%, use an optional AC reactor (ACR).

*6 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)

*5
Voltage unbalance (%) =
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2.2 Standard Model 2 (Inverter with built-in DC reactor)

HD (High Duty)-mode inverters for heavy load

Iltem Specifications
Type (FRN_ __G1H-2U)| 007 | 010 | 015 | 020 | 025 | 030 | 040 | 050 [ 060 | 075 | 100
Nominal applied motor
(HP) *1| 75 7.5 10 15 20 25 30 40 50 60 75
(Output rating)

Rated capacity (kVA)
*2

11 11 15 20 25 30 36 47 58 72 86

Rated voltage (V) *3

Three-phase 200 to 230 V

Three-phase 200 to 240 V (with AVR function) (with AVR function)

Rated current (A)

Output ratings

27 | 27 | 37 | 49 | 63 | 76 | o0 [ 110 | 146 | 180 | 215 | |

Overload capability

150%-1 min, 200%-3.0 s

Voltage, frequency

200 to 220 V, 50 Hz,

200 to 240 V, 50/60 Hz 200 t0 230 V. 60 Hz

g Allowable Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *5, Frequency: +5 to -5%
g voltage/frequency

=1L it t with

§ gg: currentw 19.4 | 194 | 26.4 | 39 528 | 65.3 | 77.9 | 106 | 131 | 161 | 194

Required capacity

7.7 7.7 | 105 | 155 21 26 31 42 52 64 7

(kVA)
Torque (%) *6 100% 20% 10 to 15%
. Braking transistor Built-in -
X P -
£ e -
Braking time (s) 5s -
Duty cycle (%ED) 3 2 -

DC reactor (DCR)

Built-in as standard

Applicable safety
standards

UL508C, C22.2 No.14, EN61800-5-1:2007

Enclosure (IEC60529)

1P20, UL open type | IPOO, UL open type

Cooling method

Fan cooling

Weight / Mass
Ibs (kg)

24 | 24 | 25 [ 25 [ 38 [ 39 [ 41 | 68 | 86 | 112 [ 115
@0.7)|@on|ary|ais)|ar3)|aze|@ss | @1 | 69 | G | 52)

*1 US 4P-standard induction motor
*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.
*3  Output voltage cannot exceed the power supply voltage.

*5

Voltage unbalance (%) =

Max. voltage (V) - Min. voltage (V)
Three-phase average voltage (V)

x 67 (IEC 61800- 3)

If this value is 2 to 3%, use an optional AC reactor (ACR).
*6 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)
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2.2.2 Three-phase 460 V series
LD (Low Duty)-mode inverters for light load

Item Specifications

Type (FRN_ _ _G1H-4U)| 007 010 | 015 020 025 030 040 050 060 075 100
Nominal applied motor
(HP) *1] 75 10 15 20 25 30 40 50 60 75 100
(Output rating)

Rated capacity (VA) | 17 | 131 (183 | 24 | 20 | 36 | 48 | 60 | 73 | 89 | 120
2]
2|Rated voltage (V) *3 | Three-phase 380 to 480 V (with AVR function)
=
= |Rated current () 135 [ 165 | 23 [305 [ 37 [ 45 | 60 | 75 | o1 | 112 | 150 | |
= 150%-
o o 1 min, i

Overload capability 200%.- 120%-1 min

3.0s

Voltage, frequency 380 to 480 V, 50/60 Hz
@ |Allowable . . . .
% voltage/frequency Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *4, Frequency: +5 to -5%
Q \
5 |!mput current with 97 | 129 | 188 | 255 | 31.4 | 37.7 | 51.5 | 61.6 | 76.6 | 92.9 | 126
£|[DCRr

Required capacity 77 | 10 | 15 | 20 | 25 | 30 | 41 | 49 | 61 | 74 | 100

Torque (%) 5 70% 15% 710 12%
> Braking transistor Built-in -
-£ [Built-in braking o
g resistor Built-in B

Braking time (s) 3.7s 34s -
Duty cycle (%ED) 2.2 1.4 -

DC reactor (DCR) Built-in as standard
Applicable safety -
standards UL508C, C22.2 No.14, EN61800-5-1:2007
Enclosure (IEC60529) IP20, UL open type | IPOO, UL open type
Cooling method Fan cooling
Weight / Mass 24 24 26 26 39 40 41 71 73 86 93
lbs (kg) (10.8) | (10.8) | (11.9) [ (11.6) | (17.6) | (18.1) | (18.6) | (32) | (83) | (39) | (42)

*1 US 4P-standard induction motor
*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.
*3 Output voltage cannot exceed the power supply voltage.
*4 Max. voltage (V) - Min. voltage (V)
Three-phase average voltage (V)
If this value is 2 to 3%, use an optional AC reactor (ACR).
*5 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)

Voltage unbalance (%) =

x 67 (IEC 61800- 3)
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2.2 Standard Model 2 (Inverter with built-in DC reactor)

HD (High Duty)-mode inverters for heavy load

Item Specifications
Type (FRN_ __G1H-4U)| 007 | 010 | 015 | 020 | 025 | 030 | 040 | 050 | 060 | 075 | 100
Nominal applied motor

(HP) *1 ] 75 7.5 10 15 20 25 30 40 50 60 75
(Output rating)
g|Rated capacity (WA) |43 | 11 | 15 | 20 | 25 | 31 | 36 | 48 | 60 | 73 | 89
£
© |Rated voltage (V) *3 | Three-phase 380 to 480 V (with AVR function) 0
2[Rated current (a) 135 [ 135 [ 185 [245 [ 32 [ 30 [ a5 [ 60 | 75 | o1 [ 112 | | o
>
O|overload capability 150%-1 min, 200%-3.0 s ('_)
T
Voltage, frequency 380 to 480 V, 50/60 Hz 6
@ |Allowable . . . >
g voltage/frequency Voltage: +10 to -15% (Interphase voltage unbalance: 2% or less) *4, Frequency: +5 to -5% 8
Q \
5 |!mput current with 07 | 97 | 134 | 195 | 26.4 | 327 | 39 | 515 | 653 | 80.4 | 99.2 Z
£|DCR 09}
Required capacity
(KVA) 7.7 7.7 11 16 21 26 31 41 52 64 79
Torque (%) *5 100% 20% 10 to 15%
> Braking transistor Built-in -
-£ [Built-in braking .
g resistor Built-in -
Braking time (s) 5s -
Duty cycle (%ED) 3 2 -
DC reactor (DCR) Built-in as standard
Applicable safety E1-
standards UL508C, C22.2 No.14, EN61800-5-1:2007
Enclosure (IEC60529) IP20, UL open type | IPOO, UL open type
Cooling method Fan cooling
Weight / Mass 24 24 26 26 39 40 41 71 73 86 93
Ibs (kg) (10.8) | (10.8) | (11.9) | (11.6) | (17.6) | (18.1) | (18.6) | (32) | (33) | (39) | (42)

*1 US 4P-standard induction motor
*2 Rated capacity is calculated assuming the rated output voltage as 230 V for 230 V series and 460 V for 460 V series.
*3 Output voltage cannot exceed the power supply voltage.
*4 Max. voltage (V) - Min. voltage (V)
Three-phase average voltage (V)
If this value is 2 to 3%, use an optional AC reactor (ACR).
*5 Average braking torque for the motor running alone, without external braking resistor. (It varies with the efficiency of the motor.)

Voltage unbalance (%) = x 67 (IEC 61800- 3)
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2.3 Common Specifications

Output frequency

Item Explanation Remarks
Maxi 25 to 500 Hz variable (Up to 120 Hz for LD/MD-mode inverters)
fr:XJz::m (Up to 120 Hz under vector control without speed sensor)
4 Y (Up to 200 Hz under V/f control with speed sensor or vector control with speed sensor)
Base frequency 25 to 500 Hz variable (in conjunction with the maximum frequency)
Starting f 0.1 to 60.0 Hz variable
°g’a tarting frequency (0.0 Hz under vector control with/without speed sensor)
[
o ¢ 0.75t0 16 kHz (LD mode: 7 to 30 HP, HD mode: 0.5 to 100 HP)
c
£ ¢ 0.75t0 10 kHz (LD mode: 40 to 100 HP, HD mode: 120 to 800 HP)
» ¢ 0.75t0 6 kHz (LD mode: 125 to 900 HP, HD mode: 900 and 1000 HP)
Carrier f ¢ 0.75t0 4kHz (LD mode: 1000 HP)
Armerirequency |, 0.75t0 2kHz  (MD mode: 150 to 800 HP)
Note: The carrier frequency may automatically drop depending upon the surrounding
temperature or the output current to protect the inverter. (The automatic drop function can be
disabled.)
Output frequency * Analog setting: +0.2% of maximum frequency (at 25 £10°C (77 +18°F))

accuracy (Stability)

« Digital setting: +0.01% of maximum frequency (at -10 to +50°C (14 to 122°F))

Frequency setting
resolution

¢ Analog setting: 1/3000 of maximum frequency (1/1500 for V2 input)
« Digital setting: 0.01 Hz (99.99 Hz or less), 0.1 Hz (100.0 to 500.0 Hz)
« Link operation setting:  Selectable from the following.

- 1/20000 of maximum frequency

- 0.01 Hz (fixed)

Under V/f  |Speed
control with |control
speed sensor |range

¢1:100 (Minimum speed : Base speed, 4P, 15 to 1500 min'l)
«1:2 (Constant torque range : Constant output range)

Under
dynamic Speed
torque vector |control
control with | accuracy
speed sensor

¢ Analog setting: +0.2% of maximum frequency (at 25 £10°C (77 £18°F))
« Digital setting: +0.01% of maximum frequency (at -10 to +50°C (14 to 122°F))

Spefdl +1:200 (Minimum speed : Base speed, 4P, 7.5 to 1500 min™)

contro

Under vector °e1:2 (Constant torque range : Constant output range)

control range

Z\s;zgitensor Spefdl « Analog setting: +0.5% of base speed (at 25 +10°C (77 +18°F))
contro . . o o
accuracy | ° Digital setting: +0.5% of base speed (at -10 to +50°C (14 to 122°F))
Speed . . . -1

ol ¢ 1:1500 (Minimum speed : Base speed, 4P, 1 to 1500 min~, 1024 p/r)

contro

Under vector range «1:4 (Constant torque range : Constant output range)

control with

speed sensor Sgr?fril « Analog setting: +0.2% of maximum frequency (at 25 +10°C (77 +18°F))
accuracy « Digital setting: +0.01% of maximum frequency (at -10 to +50°C (14 to 122°F))

Control

Control method

« V/f control

« Dynamic torque vector control

« V/f control with speed sensor or dynamic torque vector control with speed sensor
« Vector control without speed sensor (Not available for MD-mode inverters)

« Vector control with speed sensor (with an optional PG interface card mounted)
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2.3 Common Specifications

V/f characteristics

« Possible to set output voltage at base frequency and at maximum output frequency
(80 to 240 V).
zear(i)e\s/ * The AVR control can be turned ON or OFF. *1, *4
« Non-linear V/f setting (3 points): Free voltage (0 to 240 V) and frequency (0 to 500
Hz) can be set. *1, *4
 Possible to set output voltage at base frequency and at maximum output frequency
(160 to 500 V).
460 V
series * The AVR control can be turned ON or OFF. *1, *4
« Non-linear V/f setting (3 points): Free voltage (0 to 500 V) and frequency (0 to 500
Hz) can be set. *1, *4

Torque boost

¢ Auto torque boost (For constant torque load) *1 to *4

¢ Manual torque boost : Torque boost value can be set between 0.0 and 20.0%. *1, *3, *4

¢ Select application load with the function code. (Variable torque load or constant torque
load) *1,*4

Starting torque
(HD mode)

¢ 40 HP or below: 200% or higher, 50 HP or above: 180% or higher,
reference frequency 0.3 Hz, base frequency 50 Hz, with slip compensation and auto torque
boost active *1 to *4

¢ 40 HP or below: 200% or higher, 50 HP or above: 180% or higher,
reference frequency 0.3 Hz *6

Start/stop operation

« Keypad (@, @ and &7 keys), external signals (run forward (run reverse) command, etc.),
Communications link (RS-485/fieldbus (option))

* Remote/local operation

External signals (digital inputs): Forward (Reverse) rotation, stop command (capable of 3-wire
operation), coast-to-stop command, external alarm, alarm reset, etc.

Link operation: Operation through RS-485 or fieldbus (option) communications

Switching run command: Remote/local switching, link switching

Control

Enable input (Safe
Torque Off (STO))

Opening the circuit between terminals [EN] and [PLC] stops the inverter's output transistor
(coast-to-stop). (Compliant with EN954-1 Cat.3)

Frequency setting

Keypad: Settable with (~; and () keys

External volume: Can be set with external frequency command potentiometer. (1 to 5 kQ 1/2
w)

Analog input: 0to+10V DC (+5 V DC)/ 0 to +100% (terminals [12] and [V2]),
0to+10V DC (+5V DC)/ 0 to +100% (terminals [12] and [V2])
. +4 to +20 mA DC/ 0 to 100% (terminal [C1])

UP/DOWN operation:
Frequency can be increased or decreased while the digital input signal is ON.

Multi-frequency: Selectable from 16 different frequencies (step 0 to 15)

Link operation: Frequency can be specified through RS-485. (Standard setting)

Frequency setting: Two types of frequency settings can be switched with an external signal
(digital input). Remote/local switching, link switching

Auxiliary frequency setting: Inputs at terminal [12], [C1] or [V2] can be added to the main
setting as auxiliary frequency settings.

Operation at a specified ratio: The ratio can be set by analog input signal.

Inverse operation : Switchable from "0 to +10 VDC/0 to 100%" to
"+10 to 0 VDC/0 to 100%" by external command.
. Switchable from "4 to +20 mA DC/0 to 100%" to
"+20 to 4 mA DC/0 to 100%" by external command.

Pulse train input (standard):
Pulse input = Terminal [X7], Rotational direction = general terminal
Complementary output: Max. 100 kHz, Open collector output: Max. 30 kHz

Pulse train input (option):
PG interface option CW/CCW pulse, pulse + rotational direction
Complementary output: Max. 100 kHz, Open collector output: Max. 25 kHz

"+1to0 +5
VDC" can
be adjusted
with bias
and analog
input gain.

Available under V/f control.

Auvailable under dynamic torque vector control.

Available when the slip compensation is made active under V/f control.
Available under V/f control with speed sensor. (PG option required)
Available under vector control without speed sensor.
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Acceleration/
deceleration time

Setting range: 0.00 to 6000 s

Switching: The four types of acceleration/deceleration time can be set or selected individually
(switchable during operation).

Acceleration/deceleration pattern: Linear acceleration/deceleration, S-shape
acceleration/deceleration (weak, free (strong)), curvilinear acceleration/deceleration
(acceleration/deceleration max. capacity of constant output)

Acceleration/deceleration pattern: Linear acceleration/deceleration, S-shape
acceleration/deceleration (weak, free, (strong)), curvilinear acceleration/deceleration
(acceleration/deceleration maximum capacity of constant output)

Deceleration mode (coast-to-stop):
Shutoff of the run command lets the motor coast to a stop.

Forcible stop deceleration time: Deceleration stop by the forcible stop STOP.

Frequency limiter

(Upper limit and lower

limit frequencies)

Specifies the upper and lower limits in Hz.

It is possible to choose the operation to be performed when the reference frequency drops
below the lower limit specified by F16.

Bias frequency

« Bias of set frequency and PID command can be independently set
(setting range: 0 to +100%).

Analog input

e Gain : Setin the range from 0 to 200%
e Offset : Set in the range from -5.0 to +5.0%
 Filter : Setin the range from 0.00 st0 5.00 s

Jump frequency

¢ Three operation points and their common jump width (0 to 30.0 Hz) can be set.

« Operation with & or =9 key, or digital input signal FWD or REV

,_8 Jogging operation . . L . . .
S (Exclusive acceleration/deceleration time setting, exclusive frequency setting)
© ¢ Trip at power failure: The inverter trips immediately after power failure.
< Trip at power recovery: Coast-to-stop at power failure and trip at power recovery
« Deceleration stop: Deceleration stop at power failure, and trip after stoppage
Auto-restart after  Continue to run: Operation is continued using the load inertia energy.
momentary power « Start at the frequency selected before momentary power failure: Coast-to-stop at power
failure failure and start after power recovery at the frequency selected before momentary stop. *1 to
*3
« Start at starting frequency: Coast-to-stop at power failure and start at the starting frequency
after power recovery. *1to*3
Limits the current by hardware to prevent an overcurrent trip from being caused by fast load
Hardware current - - . -
- variation or momentary power failure, which cannot be covered by the software current limiter.
limiter A
This limiter can be canceled.
Operation by « With commercial power selection command, the inverter outputs 50/60 Hz (SW50, SW60).
commercial power *1t0*3
supply ¢ The inverter has the commercial power supply selection sequence.
Slip compensation Compensates for decrease in speed according to the load. *2, *3
Droop control Decreases the speed according to the load torque.
¢ Switchable between 1st and 2nd torque limit values
Torque limit « Torque limit, torque current limit, and power limit are set for each quadrant. *6, *7
¢ Analog torque limit input
Software current Automatically reduces the frequency so that the output current becomes lower than the preset
limiter operation level. *1to*5
*1 Available under V/f control.
*2 Available under dynamic torque vector control.
*3 Available when the slip compensation is made active under V/f control.
*4  Available under V/f control with speed sensor. (PG option required)
*5  Available under dynamic torque vector control with speed sensor. (PG option required)
*6 Awvailable under vector control without speed sensor.
*7 Available under vector control with speed sensor. (PG option required)
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2.3 Common Specifications

PID control

« PID processor for process control/dancer control
« Normal operation/inverse operation
Low liquid level stop function (pressurized operation possible before low liquid level stop)

¢ PID command: Keypad, analog input (from terminals [12], [C1] and [V2]), RS-485
communication

PID feedback value (from terminals [12], [C1] and [V2])
¢ Alarm output (absolute value alarm, deviation alarm)

« PID output limiter

« Integration reset/hold

« Anti-reset wind-up function

Auto search for idling
motor speed

The inverter automatically searches for the idling motor speed to be harmonized and starts to
drive it without stopping it.

(Motor constants need tuning: Auto-tuning (offline) *1to *3 and *6

Automatic deceleration

« If the DC link bus voltage or calculated torque exceeds the automatic deceleration level
during deceleration, the inverter automatically prolongs the deceleration time to avoid
overvoltage trip.

(It is possible to select forcible deceleration actuated when the deceleration time becomes
three times longer.)

« If the calculated torque exceeds automatic deceleration level during constant speed
operation, the inverter avoids overvoltage trip by increasing the frequency.

Deceleration
characteristic

The motor loss is increased during deceleration to reduce the regenerative energy in the

g (improved braking inverter to avoid overvoltage trip.
§ capacity)
The output voltage is controlled to minimize the total sum of the motor loss and inverter loss at
Auto energy saving a constant speed.
operation (With digital input signal, auto energy saving mode can be turned ON or OFF by an external
device.)
Overload prevention If the surrounding temperature or IGBT joint temperature increases due to overload, the
control inverter lowers the output frequency to avoid overload.
Auto-tuning (offline) | Tuning the motor while the motor is stopped or running, for setting up motor parameters.
Cooling fan ON/OFF | » Detects inverter internal temperature and stops cooling fan when the temperature is low.
control « The fan control signal can be output to an external device.
« Switchable among the four motors
2nd to 4th motor « Code data for four kinds of specific functions can be switched (even during operation).
settings It is possible to set the base frequency, rated current, torque boost, and electronic thermal
slip compensation as the data for 1st to 4th motors.
Universal DI The status of external digital signal connected with the universal digital input terminal is
transferred to the host controller.
Universal DO Digi'FaI command signal from the host controller is output to the universal digital output
terminal.
Universal AO The analog command signal from the host controller is output to the analog output terminal.
Speed control Notch filter for vibration suppression *7
Preliminary excitation | Excitation is carried out to create the motor flux before starting the motor. *6 and *7
Zero speed control The motor speed is held to zero by forcibly zeroing the speed command. *7
Servo lock Stops the motor and holds the motor in the stopped position. *7
*1 Available under V/f control.
*2 Available under dynamic torque vector control.
*3  Available when the slip compensation is made active under V/f control.
*6 Available under vector control without speed sensor.
*7 Available under vector control with speed sensor. (PG option required)
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¢ Analog torque command input
Torque control *6, *7 o o ) .
« Speed limit function is provided to prevent the motor from becoming out of control.
3 Rotational direction Select either of reverse or forward rotation prevention.
5 control
3 | Dew condensation When the motor is stopped, current is automatically supplied to the motor to keep the motor
prevention warm and avoid condensation.
Customized logic Available in 10 steps with the functions of 2-input, 1-output, logical operation, and timer
interface function
Speed monitor (reference frequency, output frequency, motor speed, load shaft speed, line
speed, and speed indication with percent), output current [A], output voltage [V], calculated
Running/Stopping torque [%], input power [kKW], PID command value, PID feedback value, PID output, load
factor [%], motor output [KW], torque current [%)] *6 *7, magnetic flux command [%] *6 *7,
analog input and input watt-hour
Life early warning « The life early warning of the main circuit capacitors, capacitors on the PC boards and the
cooling fan can be displayed.
« An external output is issued in a transistor output signal.
=z ¢ Surrounding temperature: 40°C (104°F)
& Load factor: Inverter rated current 80% (LD/MD mode) or 100% (HD mode)
« Displays the inverter cumulative run time, input watt-hour, cumulative motor run time, and
. . the number of startups (of each motor).
Cumulative run time . . . .
¢ Outputs the warning when the maintenance time or the number of start times has exceeded
the preset.
Trip mode Displays the cause of trip by codes.
Light-alarm Shows the light-alarm display /. /..
. .  Trip history: Saves and displays the cause of the last four trips (with a code).
Running or trip mode . . . .
« Saves and displays the detailed operation status data of the last four trips.
Overcurrent protection | The inverter is stopped for protection against overcurrent.
Short-circuit The inverter is stopped for protection against overcurrent caused by a short circuit in the output | /7~ /
protection circuit, Llc
The inverter is stopped for protection against overcurrent caused by a ground fault in the output =)
Ground fault circuit. (230 V 40 HP, 460 V 40 HP or below)
protection Detecting zero-phase current of output current, the inverter is stopped for protection against | -~
overcurrent caused by a ground fault in the output circuit. (230 V 50 HP, 460 V 50 HP or above) !
5 An excessive voltage (230 V series: 400 VDC, 460 V series: 800 VDC) in the DC link circuitis | /7./ /
‘5 | Overvoltage protection | detected and the inverter is stopped. If an excessive voltage is applied by mistake, the L
*g protection cannot be guaranteed. =t
& Und | The voltage drop (230 V series: 200 VDC, 460 V series: 400 VDC) in the DC link circuit is
nter}[/.o tage detected to stop the inverter. Ll
rotection
P However, the alarm will not be issued when the re-starting after instantaneous stop is selected.
¢ The input phase loss is detected to shut off the inverter output. This function protects the
Input phase loss - ,
: inverter. Lo
protection . .
« When the load is small or a DC reactor is connected, a phase loss may not be detected.
F())rittzlé;g:ase loss Detects breaks in inverter output wining during running, to shut off the inverter output. L

*6 Available under vector control without speed sensor.
*7 Available under vector control with speed sensor. (PG option required)
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2.3 Common Specifications

Overheat protection

Stop the inverter output detecting excess cooling fan temperature in case of a cooling fan fault
or overload

Stop the inverter output detecting a fault of inner agitating fan. (230 V 75 HP, 460 V 125 HP or
above)

Stop the inverter output detecting inner temperature of the inverter unit for a cooling fan fault
or overload.

Protect the braking resistor from over heat by setting the braking resistor electronic thermal
function.

Overload protection

Stops the inverter output upon detection of the abnormal heat sink temperature and switching
element temperature calculated with the output current.

External alarm input

With the digital input signal THR opened, the inverter is stopped with an alarm.

Fuse blown

Stop the inverter output detecting the fuse breaking of the main circuit in the inverter.
(230 V 125 HP, 460 V 150 HP or above)

Charge circuit fault

Stop the inverter output detecting the charge circuit abnormality in the inverter.
(230 V 60 HP, 460 V 125 HP or above)

Braking transistor
broken

Stop the inverter detecting the brake transistor abnormality.
(DB transistor built-in type only

Overspeed protection
*4.t0 *7

Stop the inverter when the detected speed exceeds 120% of maximum output frequency.

PG wire break *4 *5 *7

Stop the inverter detecting the PG braking.

Electronic thermal

The inverter is stopped with an electronic thermal function set to protect the motor. Protects the
general-purpose motor inverter over all frequency range. (The running level and thermal time
constant (0.5 to 75.0 min) can be set.)

Protection

PTC thermistor

A PTC thermistor input stops the inverter to protect the motor. Connect a PTC thermistor
between terminals [V2] and [11] and set the switch on control print board and the function
code.

NTC thermistor

Motor protection

The NTC thermistor detects a motor temperature. Connect a NTC thermistor between
terminals [V2] and [11] and set the switch on control print board and the function code.

I/
L=

NTC thermistor
breaking

Stop the inverter output detecting the built-in motor NTC breaking.

_
In/m=}

Overload early

Warning signal is output at the predetermined level before stopping the inverter with electronic

warning thermal function.
Data is checked upon power-on and data writing to detect any fault in the memory and to stop | -,
Memory error . . cir o
the inverter if any.
Keypad The keypad is used to detect a communication fault between the keypad and inverter main body | ~_ -
communications error | during operation and to stop the inverter. s
CPU error Stop the invert detecting a CPU error or LSI error caused by noise. Er3

Option
communications error

When each option is used, a fault of communication with the inverter main body is detected to
stop the inverter.

Option error

When each option is used, the option detects a fault to stop the inverter.

Operation protection

STOP key priority: Pressing the &9 key on the keypad or entering the digital input signal will
forcibly decelerate and stop the motor even if the run command through signal input or
communication is selected. 5~/ will be displayed after the stop.

Start check: If the running command is being ordered when switching the running command
method from power-on, alarm reset, or the linked operation, the operation starts suddenly. This

function bans running and displays /=15

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

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

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

Tuning error

Stop the inverter output when tuning failure, interruption, or any fault as a result of tuning is
detected during tuning for motor constant.

RS-485
communications error
(port 1)

When the connection port of the keypad connected via RS-485 communication port to detect a
communication error, the inverter is stopped and displays an error.

Speed mismatch or
excessive speed
deviation *4 to *7

Stop the inverter output when the speed deviation excesses the specified value (difference
between speed command and feedback).

Data save error upon
undervoltage

When the undervoltage protection function works, an alarm is displayed if the data is not
properly saved.

RS-485
communications error
(port 2)

Stop the inverter output detecting the communication error between the inverter main unit and
a mate when the RS-485 connection port of the touch panel is used to configure the network.

Hardware error

Stop the inverter output detecting the LSI abnormality of the print board for power supply
which is mainly caused by noise.

Mock alarm

Simulated alarm is output by the keypad operation.

PID feedback wire
break

Stop the inverter output detecting a breaking when the input current is allocated to the PID
control feedback. (Select valid/invalid.)

Alarm relay output
(for any fault)

¢ The relay signal is output when the inverter stops upon an alarm.
. @ key or digital input signal RST is used to reset the alarm stop state.

Light-alarm (warning)

The "light-alarm" display is indicated when alarm or warning matters set as minor troubles
occurred. The operation is continued.

Light alarm object
Heat sink overheat (/4 /), External alarm (//~i='), Inverter internal overheat (/7/~'7/), Braking
resistor overheat (=/=+'), Overload of motor 1 through 4 (/7. / to /. /), Option

I~ _ L [y —

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~ ), PID feedback wire break (=~ ), DC fan locked (/. ), Motor
overload early warning (/7. ), Heat sink overheat early warning (//~'), Lifetime alarm (DC
link bus capacitor, electrolytic capacitors on printed circuit boards or cooling fans) (/. ),
Reference command loss detected (~~/ ), PID alarm (~ /'), Low torque output (L7 /), PTC
thermistor activated (/. ), Inverter life (cumulative run time) (=/"%), Inverter life (number

of startups) (2"

Stall prevention

Operates when the inverter output goes beyond the instantaneous overcurrent limiting level,
and avoids tripping, during acceleration and constant speed operation.

Retry function

When the motor is tripped and stopped, this function automatically resets the tripping state and
restarts operation.

Surge protection

The inverter is protected against surge voltage intruding between the main circuit power line
and ground.

Command loss
detection

Aloss (breaking, etc.) of the frequency command is detected to output an alarm and the
operation is continued at the preset frequency (set at a ratio to the frequency before detection).

Protection against
momentary power
failure

Upon detection of a momentary power failure lasting more than 15 ms, this function stops the
inverter output. When "restart after momentary power failure" is selected, this function invokes
a restart process if power is restored within a predetermined period (allowable momentary
power failure time).

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

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

*7 Available under vector control with speed sensor. (PG option required)
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2.3 Common Specifications

Environment

Installation location

Shall be free from corrosive gases, flammable gases, oil mist, dusts, and direct sunlight.
(Pollution degree 2 (IEC60664-1)). Indoor use only.

Surrounding
temperature

-10 to +50°C (14 to 122°F)
(-10 to +40°C (14 to 104°F) when installed side-by-side without clearance (40 HP or below))

Relative humidity

5 to0 95% RH (without condensation)

Altitude

Lower than 3,300 ft (1,000 m)

Vibration

230V 100 HP, 460 V 125 HP or below
0.12 inch (3 mm): 2 to less than 9 Hz, 9.8m/s*: 9 to less than 20 Hz
2 m/ s% 20 to less than 55 Hz, 1m/ s 55 to less than 200 Hz
230V 125 HP, 460 V 150 HP or above
0.12 inch (3 mm): 2 to less than 9 Hz
2 m/s®: 9 o less than 55 Hz, 1 m/s% 55 to less than 200 Hz

Storage temperature

-25 to +65°C (-13 to +149°F)

Storage humidity

5 to 95% RH (without condensation)
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2.4 Terminal Specifications

2.4.1 Terminal functions

Main circuit and analog input terminals

=

E5 .
25| Symbol Name Functions
6 o

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

L2/S, power inputs

L3/T

U, VW |Inverter Connect a three-phase motor.
outputs

RO, TO | Auxiliary Connect AC power lines.
power input for
the control
circuit

% P1,P(+) |DC reactor Connect a DC reactor (DCR).

S connection

5 P(+), DB |Braking Connect an external braking resistor (option).
= resistor

P(+), N(-) | DC link bus Terminal for DC bus link system.

R1,T1 |Auxiliary Normally, no need to use these terminals. Use these terminals for an auxiliary
power input for | power input of the fans in a power system using a power regenerative PWM
the fans converter.

(For 230 V series of inverters with 60 HP and 460 V series with 125 HP or above)

&G Grounding for | Grounding terminals for the inverter’s chassis (or case) and motor. Earth one of
inverter and the terminals and connect the grounding terminal of the motor. Inverters provide a
motor pair of grounding terminals that function equivalently.

[13] Power supply | Power supply (+10 VDC) for an external frequency command potentiometer
for the (Variable resistor: 1 to 5kQ)
potentiometer | e notentiometer of 1/2 W rating or more should be connected.

[12] Analog setting | (1) The frequency is commanded according to the external voltage input.
voltage input « 0to +10 VDC/0 to £100% (Normal operation)

‘g » +10to 0 VDC/0 to 100% (Inverse operation)

i (2) In addition to frequency setting, PID command, PID feedback signal,
S auxiliary frequency command setting, ratio setting, torque limiter level
Z setting, or analog input monitor can be assigned to this terminal.

(3) Hardware specifications

* Input impedance: 22kQ

» 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 VVDC) to terminal [12] requires
setting function code C35 to "0."
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2.4 Terminal Specifications

Classifi-
cation

Symbol

Name

Functions

Analog input

[C1]

Analog
setting
current input

(1) The frequency is commanded according to the external current input.
* 4to0 20 mA DC/0 to 100% (Normal operation)
» 20 to 4 mA DC/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, or analog
input monitor can be assigned to this terminal.

(3) Hardware specifications
* Input impedance: 250Q

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

PTC/NTC
thermistor
input

(1) Connects PTC (Positive Temperature
Coefficient)/NTC (Negative
Temperature Coefficient) thermistor Sl
for motor protection. Ensure that the
slide switch SW5 on the control PCB
is turned to the PTC/NTC position
(see Section 2.4.2 "'Setting up the
slide switches").

The figure shown at the right
illustrates the internal circuit diagram
where SW5 (switching the input of
terminal [C1] between C1 and
PTC/NTC) is turned to the PTC/NTC
position. For details on SW5, refer to
Section 2.4.2 "Setting up the slide
switches." In this case, you must
change data of the function code
H26.

<Control circuit>
\%

Figure 2.1 Internal Circuit Diagram
(SW5 Selecting PTC/NTC)

[V]

Analog
setting
voltage input

(1) The frequency is commanded according to the external voltage input.
« 0to +10 VDC/0 to +100 % (Normal operation)
« +10to 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, or analog
input monitor can be assigned to this terminal.

(3) Hardware specifications
* Input impedance: 22kQ
e 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 C45to "0."

[11]

Analog
common

Common for analog input/output signals ([13], [12], [C1], [V2], [FM1] and [FM2]).
Isolated from terminals [CM] and [CMY].

- Since low level analog signals are handled, these signals are especially susceptible to the external
noise effects. Route the wiring as short as possible (within 66 ft (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, be sure to
ground the single end of the shield to enhance the shield effect.

- Use a twin-contact relay for low level signals if the relay is used in the control circuit. Do not
connect the relay's contact to terminal [11].
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command

For the settings of the

=
E5 .
25| Symbol Name Functions
6 o
- When the inverter is connected to an external device outputting the analog signal, the external
Note : . . . > 8 .
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 2.3.
- Do not apply a voltage of +7.5 VDC or higher to terminal [C1]. Doing so could damage the
internal control circuit.
i i Control Circuit i | Circui
_Shiededwire | <Control Ciruit> (Bemifnmion > | capsater <Control Giruit>
1\ 14 [13] 50V
[ [
I O _{>_<)\_L D [12]
> (0
! !
l\ ; l\ " [11] pd Q
Potentiometer ' — — — _ _ _ _ _ _ Ferrite Core
TkioSk® 4L — (Pass the same-phase
- wires through or turn
them around the ferrite
core 2 or 3 times.)
Figure 2.2 Connection of Shielded Wire Figure 2.3 Example of Electric Noise Reduction
[X1] Digital input 1| (1) Various signals such as "Coast to a stop,” "Enable external alarm trip,” and
"Select multi-frequency" can be assigned to terminals [X1] to [X7], [FWD] and
[X2] Digital input 2 [REV] by setting function codes E01 to EO7, E98, and E99. For details, refer to
. Chapter 5, Section 5.4 "Details of Function Codes."
[X3] Digital input 3 (2) Input mode, i.e. SINK/SOURCE, is changeable by using the slide switch SW1.
[X4] Digital input 4 (Refer to Section 2.4.2, "Setting up the slide switches.") The factory default is
SINK.
5 [X5] Digital input 5| (3) Switches the logic value (1/0) for ON/OFF of the terminals [X1] to [X7],
£ . [FWD], and [REV]. If the logic value for ON of the terminal [X1] is 1 in the
5 |[X6] Digital input 6 normal logic system, for example, OFF is 1 in the negative logic system and
= L vice versa.
a | [X7] Digital input 7 o . . L . .
(4) Digital input terminal [X7] can be defined as a pulse train input terminal with
[FWD] |Run forward the function codes.
command Maximum wiring length 66 ft (20 m)
[REV] |Runreverse | Maximuminputpulse 30 kHz: When connected to a pulse generator with open

collector transistor output
(Needs a pull-up or pull-down resistor. See notes
on page 2-24.)

100 kHz: When connected to a pulse generator with
complementary transistor output

function codes, refer to Chapter 5 "FUNCTION CODES."

(Digital input circuit specifications)

< Control circuit >

[PLC] P +24|YDC )
» <l L Item Min. Max.
_____ Operating voltage | ON level ov 2V
Photocoupler (SINK) OFF level | 22V | 27V
SWi ! Operating voltage |ONlevel | 22V | 27V
! (SOURCE) OFF level | 0V 2V
_____ I | Operating current at ON
1
SOURCE | . (Input voltage is at 0 V) 25mA | SmA
[X1] to|[X7], 5.4kQ T T For [X7 97mA) | (16mA)
[FWD]J [REV] (1.6kQ for [X7]) (For [X7) OrmA ¢ )
(oM Allowable leakage currentat OFF  — 05mA

Figure 2.4 Digital Input Circuit
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2.4 Terminal Specifications

Classifi-
cation

Symbol

Name

Functions

Digital input

[EN]

Enable input

(1) This terminal has the Safe Torque Off (STO) function that is compliant with
EN954-1, Category 3. It allows the hardware circuit to stop the inverter's output
transistors and coast the motor to a stop.

(2) This terminal is exclusively used for the source mode input. When it is
short-circuited with terminal [PLC], the Enable input is ON (ready for inverter
run); when it is opened, the inverter coasts the motor to a stop. (This terminal is
not interlocked with the slide switch SW1.)

(3) By factory default, terminals [EN] and [PLC] are short-circuited with each other
using a jumper wire, disabling this function. To enable it, be sure to remove the
jumper wire.

For details of connection to this terminal and precautions, refer to FRENIC-MEGA
Instruction Manual, Chapter 9, Section 9.4 "Compliance with EN954-1, Category 3."

<Terminal [EN] circuit specification>

<Control circuit>
[PLC] +24 VDC

Item Min. Max.

Photocoupler
e ON level 2V | 271V

: Operating voltage
| (SOURCE) OFFlevel | OV | 2V
: Operating current at ON

(Input voltage is at 24 V) SmA | 10mA
Allowable leakage current at OFF -

[EN]

gt

05mA

[CM]

[PLC]

PLC signal
power

(1) Connects to PLC output signal power supply.
Rated voltage: +24 VDC (Allowable range: +22 to +27 VDC), Maximum 100
mADC

(2) This terminal also supplies a power to the load connected to the transistor output
terminals. Refer to "Transistor output” described later in this table for more.

[CM]

Digital input
common

Two common terminals for digital input signals
These terminals are electrically isolated from the terminals [11]s and [CMY].

Tip

[X1] to [X7],
[FWD], [REV]

B Using a relay contact to turn [X1] to [X7], [FWD], and [REV] ON or OFF

Figure 2.5 shows two examples of a circuit that uses a relay contact to turn control signal inputs [X1]
to [X7], [FWD], and [REV] ON or OFF. In circuit (a), the slide switch SW1 is turned to SINK,
whereas in circuit (b) it is turned to SOURCE.

Note: To configure this kind of circuit, use a highly reliable relay.

<Control circuit>

<Control circuit>

[PLC)

SINK [PLC] SINK

SOURCE

——————————————————

+24 VDC

| ‘
|
+24 VDC

_____ |
SOURCE

[X1] to [X7], [ A

Photocoupler [FWD], [REV] Photocoupler

T[CM]

[cM]

(a) With the switch turned to SINK

(b) With the switch turned to SOURCE

Figure 2.5 Circuit Configuration Using a Relay Contact
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=
E5 .
25| Symbol Name Functions
6 o
Tip ™ Using a programmable logic controller (PLC) to turn [X1] to [X7], [FWD], and [REV] ON or
OFF
Figure 2.6 shows two examples of a circuit that uses a programmable logic controller (PLC) to turn
control signal inputs [X1] to [X7], [FWD], and [REV] ON or OFF. In circuit (a), the slide switch
SW1 is turned to SINK, whereas in circuit (b) it is 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 control signals [X1] to [X7], [FWD], and [REV] ON or OFF.
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.
< Egm; <Control circuit> < i&m: <Control circuit>
[PLC] TTO% K
3 & &
= X1 to|[x7], Le————-—- [X1] to
'5 [FWD], [REV] Photocoupler [FWD], [REV] Photocoupler
[cM] [CM]
(a) With the switch turned to SINK (b) With the switch turned to SOURCE

Figure 2.6 Circuit Configuration Using a PLC

For details about the slide switch setting, refer to Section 2.4.2 "Setting up the slide switches."”

Note

B 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 and the
digital common terminal (terminal [CM]) if the switch selects the SOURCE mode input.

A recommended pull-up/down resistor is 1kQ 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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2.4 Terminal Specifications

Classifi-
cation

Symbol

Name

Functions

Analog output

[FM1]
[FM2]

Analog
monitor

Both terminals output monitor signals for analog DC voltage (0 to +10 V) or analog
DC current (+4 to +20 mA). The output form (VO/10) for each of [FM1] and [FM2]
can be switched with the slide switches on the control PCB and the function codes, as
listed below.

Terminal function is Output form Content is
specified by: | Analog DC voltage | Analog DC current| specified by:
Slide switch SW4 VOl 101 Function code
Function code F29 0 1 F31
Slide switch SW6 V02 102 Function code
Function code F32 0 1 F35

Terminal

[FM1]

[FM2]

The signal content can be selected from the following with function codes F31 and
F35.

« Output frequency  Qutput current * Output voltage

« Qutput torque « Load factor * Input power

« PID feedback amount « Speed (PG feedback value) « DC link bus voltage

« Universal AO  Motor output * Calibration

« PID command « PID output, etc.

* Input impedance of the external device: Min. 5kQ (at 0 to 10 VDC 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. 500Q2 (at 4 to 20 mA DC output)
* Adjustable range of the gain: 0 to 300%

[11]

Analog
common

Two common terminals for analog input and output signals.
These terminals are electrically isolated from terminals [CM] and [CMYT.

Transistor output

[Y1]

Transistor
output 1

[Y2]

Transistor
output 2

[Y3]

Transistor
output 3

[Y4]

Transistor
output 4

(1) Various signals such as inverter running, speed/freq. arrival and overload early
warning can be assigned to any terminals, [Y1] to ['Y4] by setting function code
E20 to E24. Refer to Chapter 5, Section 5.4 "Details of Function Codes" for
details.

(2) Switches the logic value (1/0) for ON/OFF of the terminals between [Y1] to
[Y4], and [CMY]. If the logic value for ON between [Y1] to [Y4] and [CMYT] is
1 in the normal logic system, for example, OFF is 1 in the negative logic system
and vice versa.

(Transistor output circuit specification)

<Control circuit>
Photocoupler Current
|

<
JAY
Lo—mmmm 7\ 311035V
" A
{1

Figure 2.7 Transistor Output Circuit

Item Max.

Operation | ON level 2V
voltage | OFF level 21V
Maximum current at ON 50 mA
Leakage current at OFF 0.1 mA

Voltage

Figure 2.8 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.

Note
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25| Symbol Name Functions
6 o
[CMY] | Transistor Common terminal for transistor output signals
output This terminal is electrically isolated from terminals [CM] and [11]s.
common
Tip ™ Connecting programmable logic controller (PLC) to terminal [Y1], [Y2], [Y3] or [Y4]

Figure 2.8 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.

=
o P <l i it> rogrammable
§ <Control circuit> <E;ﬂ§’j§;’{:§ﬁ'§> Control circuit <’|anii contr0|l|);r>
g Photocoupler Current Photosoupler cunent co :———————i
(%)
§ SINK input § i i
= S i
| |
T
SOURCE input
(a) PLC serving as SINK (b) PLC serving as SOURCE
Figure 2.8 Connecting PLC to Control Circuit
[Y5A/C] |General (1) A general-purpose relay contact output usable as well as the function of the
purpose transistor output terminal [Y1], [Y2], [Y3] or [Y4].
relay output Contact rating: [250 VAC 0.3 A, cos ¢ = 0.3, 48 VDC, 0.5 A
(2) 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]
*é are opened (non-excited) if the signal is active while they are normally closed.).
3 |[30A/B/C]| Alarm relay | (1) Outputs a contact signal (SPDT) when a protective function has been activated to
=z output stop the motor.
e (for any - -
va erron) Contact rating: 250 VAC 0.3 A, cos ¢ = 0.3, 48 VDC, 0.5 A

(2) 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.

(3) 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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2.4 Terminal Specifications

remote keypad
TP-E1U)

= o
22| Symbol Name Functions
6 o
[DX+]/ |RS-485 A communications port transmits data through the RS-485 multipoint protocol
[DX-]/  |communications| between the inverter and a computer or other equipment such as a PLC.
[SD] port 2 (For setting of the terminating resistor, refer to Section 2.4.2 "Setting up the slide
(Terminals on ; "
switches.")
control PCB)
RJ-45 RS-485 (1) Used to connect the inverter with the keypad. The inverter supplies the power
connector | communications to the keypad through the pins specified below. The extension cable for
for the port 1 remote operation also uses wires connected to these pins for supplying the
keypad | (Standard RJ-45 keypad power.
connector) (2) Remove the keypad from the standard RJ-45 connector and 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
S to Section 2.4.2 "Setting up the slide switches."
g 5
i XD 3|2 6nb 8
E O[3 NC
§ vo < e— el il
DE/RE A+
0[Sl
J-GND Terminating 4_ O|8 Vee RJ-45 connector
resistor face
= SW3 RJ-45 connector
pin assignment
Figure 2.9 RJ-45 Connector and its Pin Assignment*
* Pins 1, 2, 7, and 8 are exclusively assigned to power lines for the keypad, so do
not use those pins for any other equipment.
usB USB port A USB port connector (mini B) that connects an inverter to a computer. FRENIC
connector | (On the optional | Loader (software) running on the computer supports editing the function codes,

transferring them to the inverter, verifying them, test-running an inverter and
monitoring the inverter running status.

Note: The standard keypad has no USB port.
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Wiring for control circuit terminals
For FRN125G1S-2U, FRN150G1S-2U and FRN250G1S-4U to FRN1000G1S-4U

(1) Asshown in Figure 2.10, route the control circuit wires along the left side panel to the outside of the
inverter.

(2) Secure those wires to the wiring support, using a cable tie (e.g., Insulok) with 0.15 inch (3.8 mm) or
less in width and 0.059 inch (1.5 mm) or less in thickness.

Cable tie

» Control circuit terminal block
Wiring
support

Wiring for control
circuit terminals

Ve
Wiring for control
circuit terminals

Figure 2.10 Wiring Route and Fixing Position for the Control Circuit Wires

(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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2.4 Terminal Specifications

2.4.2 Setting up the slide switches
AWARNING A

Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power
and wait at least five minutes for inverters of 40 HP or below, or at least ten minutes for those of 50 HP
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).

An electric shock may result if this warning is not heeded as there may be some residual electric
charge in the DC bus capacitor even after the power has been turned OFF.
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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 those switches
are shown in Figure 2.11.

To access the slide switches, remove the front cover so that you can see the control PCB. For inverters of
50 HP or above, open also the keypad enclosure.

[J For details on how to remove the front cover and how to open and close the keypad enclosure, refer
to FRENIC-MEGA Instruction Manual, Section 2.3.1 "Removing and mounting the front cover and
the wiring guide."

Table 2.1 lists function of each slide switch.

Table 2.1 Function of Each Slide Switch

Switch Function

Switches the service mode of the digital input terminals between SINK and SOURCE.
= This switches the input mode of digital input terminals [X1] to [X7], [FWD] and [REV] to

Swi be used as the SINK or SOURCE mode.

= The factory default is SINK.

Switches the terminating resistor of RS-485 communications port on the inverter ON and OFF.
SW2 (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.

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 form of analog output terminals [FM1] and [FM2] between voltage and

current.

When changing the setting of SW4 and SW6, also change the data of function codes F29 and
F32, respectively.

SW4/SW6 [FM1] [FM2]
Output form SW4 F29 data SW6 F32 data
\oltage output (Factory default) VO1 0 V02 0
Current output 101 1 102 1

Switches the property of the analog input terminal [C1] between analog setting current input,
PTC thermistor input, and NTC thermistor input.

When changing this switch setting, also change the data of function code H26.

SW5 Function SW5 H26 data
Analog setting current input (Factory default) C1 0
PTC thermistor input PTC/NTC 1 (alarm) or 2 (warning)
NTC thermistor input PTC/NTC 3
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Figure 2.11 shows the location of slide switches on the control PCB for the input/output terminal
configuration.

AN Switch Configuration and Factory Defaults
1

O* SW1 SW2 SW3 SW4/SW6 SW5
SW3 OFF |OFF VO1/VO2 c1
— - = —
L] Factory
[°] default E‘ l E t E t E t
] SINK
SOURCE ON
8 -
sws Jsw2 [] E t L ' L l L '
swallp ON 101102 | PTCINTC
swe s1 L]

Figure 2.11 Location of the
Slide Switches
on the Control PCB

@ To move a switch slider, use a tool with a narrow tip (e.g., a tip of tweezers). Be careful not to
touch other electronic parts, etc. 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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2.4 Terminal Specifications

2.4.3 Terminal arrangement and screw specifications

24.3.1

The tables and figures given below show the screw specifications and wire sizes. Note that the terminal
arrangements differ depending on the inverter types. In each of the figures, two grounding terminals (&G)

Main circuit terminals

are not exclusive to the power supply wiring (primary circuit) or motor wiring (secondary circuit).
Use crimp terminals covered with an insulation sheath or with an insulation tube.

The recommended wires for main circuit terminals are selected according to the sizes conforming to

UL508C.
Table 2.2 (1) Screw Specifications
Inverter type Screw specifications
Aucxiliary control Auxiliary fan
Main circuit Grounding power input power input
Three-phase Three-phase Refer to: terminals terminals t[eFr{rg)wl%l]s t[eFrler'll'all]s
230V 460 V - - - - - - . -
Screw Tlghtemng Screw Tightening Screw Tightening Screw Tightening
size lorque size torque size torque size torque
Ib-in (N-m) Ib-in (N-m) Ib-in (N-m) Ib-in (N-m)
R R oot Figure A | M35 | 106 (12) | M35 | 106(12) | - -
FRN002G1S-2U | FRN002G1S-4U
FRNO003G1S-2U | FRN003G1S-4U FigureB | M4 | 159(1.8) | M4 | 15.9(1.8)
FRNO05G1S-2U | FRN0O05G1S-4U
FRNO07G1m-2U | FRN007G1m-4U
e 2 POt rgwec | w5 | 51069 | 5 | 31069
FRN020G1m-2U | FRN020G1m-4U - -
FRN025G1m-2U | FRN025G1m-4U
FRNO30G1m-2U | FRNO30G1m-4U | FigureD | M6 | 51.3(5.8) | M6 | 51.3(5.8)
FRN040G1m-2U | FRN040G1m-4U
FRNO50G1m-4U
FRNO50G1m-2U Eﬁmggggi:iﬂ FigureE | M8 | 119 (13.5)
FRN100G1m-4U
FRN060G1m-2U M8 | 119 (13.5)
FRNO75G1m-2U | FRN125G1S-4U | Figure F M35| 106 (12)
FRN100G1m-2U M10 | 239 (27)
-- FRN150G1S-4U .
- FRN200G1s-4U | F'9ure G
FRN125G1S-2U -- Figure M
-- FRN250G1S-4U .
= FRN300G1s-4y | 'dure
M35 | 10.6(1.2)
FRN150G1S-2U FRN350G15-4U Figure |
FRN450G1S-4U
-- FRN500G1S-4U Figure J M12 | 425(48) | M10 | 239 (27)
-- FRN600G1S-4U
-- FRN700G1S-4U .
- FRN800GIS4U | '9ure K
-- FRN900G1S-4U .
- FRN1000G15-4U | '9ure L

Note: A box (M) in the above table replaces S or H depending on the enclosure.

AWARNING A\

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 11, Pollution degree 2)
Main circuit — Control circuit : Reinforced insulation (Overvoltage category 111, Pollution degree 2)
Relay output — Control circuit : Reinforced insulation (Overvoltage category Il, Pollution degree 2)

An electric shock may occur.
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Unit: inch (mm)

* Refer to
Section
2.4.4(9).
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2.4 Terminal Specifications

Table 2.2 (2) Recommended Wire Sizes

Inverter type

Recommended wire size AWG (mm2)

SPJ)Wfr / / di DCR Braking
volptgg):e LD mode MD mode HD mode L1 Eé/EI'Z S, Grc[)éré]mg U, Vv,Ww [PL, P(+)] resistor
[P(+), DB]
FRNGOTGTS 2U ——FANOOTGISSU 14 21)
FRN002G15-2U - FRN002G1S2U | @D ey | 146D 14@D
FRN003G1S-2U - FRN003G15-2U
FRN005G1S-2U - FRNOOSGLS-2U | 10(53) | 1955 | 12(33) 10(5.3)
FRN007G1m-2U - FRNO07G1m-2U :

- = FRNO10G1m-2U
FRNO10G1m-2U - - 8(84) 8 (8.4) 8(84) | 10(53)

- - FRNOI5G1m-2U 8 (8.4)

Single- [FRNOI5G1m-2U - FRNO20G1m-2U | 6 (13.3) 4(212)
phase/ | FRN020G1m-2U - FRNO25G1m2U | 4 (21.2) 6 (13.3) 3(26.7)
Three- [FRN025G1m-2U - FRNO30G1m-2U | 3(26.7) | 6(133) | 4(2L2) 2 (33.6)
gggi‘; FRN030G1m-2U -- FRN040G1m-2U 2 (33.6) 3(26.7) 1(42.4)
FRNO40G1m-2U - - 2 (33.6)

® = RNooeTezU | 20674 | 4QL2) [T ipp—| 2067
FRNO50G1m-2U - _ 1/0 (53.5)

- - FrRNosoGim2U | 0B | 30067 40 (107.2)
FRNO60G1m-2U - FRNO75G1E-2U | 4/0 (107.2) 4/0(107.2) | 250 127)
FRNO75G1m-2U - FRNI00G1M-2U | 2/0 (67.4) x 2
FRN100G1m-2U - FRN1256152U | 30085 x2 | 2% [Bo@Esxz | P 77
FRN125G15-2U - FRNI50G15-2U |4/0 (107.2) x 2| 1 (42.4) [4/0 (107.2) x 2| 500 (253)
FRN150G1S-2U - ~ 300 (152) x 2 | 1/0 (53.5) | 300 (152) x 2 |4/0 (107.2) x 2
FRNFO5G1S-4U - FRNFO5G1S-4U
FRN001G15-4U = FRN001G15-4U @

FRN002G15-4U - FRNO02G1S-4U | 14 (2.1) : 14 (2.1) 14 (2.1)
FRN003G15-4U - FRN003G15-4U

FRN005G1S-4U - FRN005G1S-4U 12 (33)

FRN007G1m-4U - FRNO07G1m-4U

- - FRN010G1m2U | 2 (3) 12 (3.3) 12(33)
FRNO10G1m-4U - FRNOI5G1m-4U | 10(53) | 10(5.3) 1053 | 10(53)
FRNO15G1m-4U - ~ PP

- = FRNO20G1M-4U | 8 (8.4) : 8 (8.4)
FRNO20G1m-4U - _ 8(84) :

- - FRN025G1m-4U 884)

FRN025G1m-4U - FRNO30G1m-4U | 6 (13.3) : 6 (139 6 (13
FRN030G1m-4U - FRNO40G1m-4U : :
FRN040G1m-4U - -

- - FRNOsocim4au | 4 (L2 4@1.2)

_ FRNO50G1m-4U - FRNO60G1N-4U | 3 (26.7) | 6(133) 2 (33.6)
Single- FRN060G1m-4U -- FRNO75G1m-4U 2 (33.6) 2(336) 1(42.4)
phase/ FRN075G1m-4U - FRN100G1m-4U
Three- MERN100G1m-4U - ~ 1/0(53.5) 10(535) | 1/0(535)
phase - = FRN125G15-4U 4(212)
460V I FRN125G15-4U - FRN150G1s-4U | 20(674) 400(107.2) ™3/5 g5

FRNI50GLS-4U | FRNIS0GLS-4U [FRN200GISAU | | oo 1™ o o 7T 1/0(538) | 400 (107.2)
FRN200G1S-4U | FRN200G15-4U | FRN250G1S-4U : : 2(336) | 250 (127)
FRN250G15-4U | FRN250G15-4U | FRN300G1S-4U | 3/0 (85)x 2 | 2(33.6) | 3/0(85)x2 | 350 (177)
FRN300G15-4U | FRN300G15-4U | FRN350G1S-4U |4/0 (107.2) x 2| 1 (42.4) | 250 (127) x 2| 600 (304)
FRN350G154U_| FRN350G1S-4U | FRN450G1S4U | 250 (127) x 2| 0 o o [300 (152) < 2[40 007.2) 2|~

- FRN450G15-4U ~ 300 (152) x 2 ) [350 (177) x 2| 250 (127) x 2
FRN450G15-4U - - 400 (203) x 2 400 (208) x 2 300 1o

- - FRN500G1S-4U | 250 (127) x 2 | 2/0 (67.4) [ 300 (152) x 2

- FRN500G15-4U | FRN600GLS-4U | 300 (152) x 2 350 (177) x 2| 350 (177) x 2
FRNS00G1S4U_| FRN6OGLS-4U | FRN700G1S-4U | 400 (203) x 2| ¢ o ™[ 400 (208) 2] 400 (203) 2
FRN600G1S-4U | FRN700G15-4U | FRNB00GLS-4U | 500 (253) x 2 500 (253) x 2 | 500 (253) x 2
FRN700G15-4U | FRN800G1S-4U - 600 (304) 2 [ 7 > [600 (304) x 2300 (152) » 3
FRNB00G1S-4U - FRN900G15-4U | 350 (177) 3 ) [200 (203) x 3] 400 (203) x 3
FRN900G1S-4U - FRN1000G15-4U | 500 (253) x 3 | 250 (127) | 600 (304) x 3 | 600 (304) x 3
FRN1000G15-4U = - 600 (304) x 3 | 350 (177) | 500 (253) x 4 | 400 (203) x 4

Note: A box (M) in the above table replaces S or H depending on the enclosure.
The wire sizes above are specified for 75°C (167°F) Cu wire.
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. . Recommended wire size
Terminals common to all inverters AWG (mmz) Remarks

Auxiliary control power input terminals
[RO] and [TO] 14 2.1
Auxiliary fan power input terminals ' 230 V series with 60 HP or above and
[R1] and [T1] 460 V series with 125 HP or above

2 HP or above

2.4.3.2  Control circuit terminals (common to all inverter types)

The control circuit terminals are common to all inverter types regardless of their capacities.

v3 [ va [v2 [rmi]em2] x1 [ x2 [ xa [xa [xs [x6[ x7]  [EN]

00000000
| efslslslslelels

AUX-contact

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

Recommended wire size: AWG 19 or 18 (0.7 to 0.8 mm?)*

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

2.4.4 Wiring precautions

Follow the rules below when performing wiring for the inverter.

(1) Make sure that the source voltage is within the rated voltage range specified on the nameplate.

(2) Be sure to connect the three-phase power wires to the main circuit power input terminals L1/R, L2/S
and L3/T of the inverter. If the power wires are connected to other terminals, the inverter will be
damaged when the power is turned ON.

(3) Always connect the grounding terminal to prevent electric shock, fire or other disasters and to reduce
electric noise.

(4) Use crimp terminals covered with insulated sleeves for the main circuit terminal wiring to ensure a
reliable connection.

(5) Keep the power supply wiring (primary circuit) and motor wiring (secondary circuit) of the main
circuit, and control circuit wiring as far away as possible from each other.

(6) After removing a screw from the main circuit terminal block, be sure to restore the screw even if no
wire is connected.
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2.4 Terminal Specifications

(7) Use the wiring guide to separate wiring. For inverters of 5 HP or below, the wiring guide separates the
main circuit wires and the control circuit wires. For those of 7.5 to 40 HP, it separates the upper and
lower main circuit wires, and control circuit wires. Be careful about the wiring order.

uuuuuuuuuuuuuuuuuyY © Lower main circuit
= = = wires
; ]

of ] ©

e.g. FRN005G1S-4U e.g. FRN020G1S-4U

W Preparing for the wiring guide

Inverters of 20 to 40 HP (three-phase, 230 V series) are sometimes lacking in wiring space for main
circuit wires depending upon the wire materials used. To assure a sufficient wiring space, remove the
clip-off sections (see below) as required with a nipper. Note that the enclosure rating of IP20 may not
be ensured when the wiring guide itself is removed to secure a space for thick main circuit wiring.

= e

Clip-off sections

Before removal of clip-off sections After removal of clip-off sections

Wiring Guide (e.g. FRN025G1S-4U)

(8) In some types of inverters, the wires from the main circuit terminal block cannot be routed straight
into the terminal. Route such wires as shown below so that the front cover can be reinstalled.
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(9) For inverters of 900 and 1000 HP, two L2/S input terminals are arranged vertically to the terminal
block. When connecting wires to these terminals, use the bolts, washers and nuts that come with the
inverter, as shown below.

AWARNING

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

» Be sure to use wires in the specified size.
 Tighten terminals with specified torque.
Otherwise, a fire could occur.
* When there is more than one combination of an inverter and motor, do not use a multiconductor cable for
the purpose of running the leads together.
» Do not connect a surge Killer to the inverter's output (secondary) circuit.
Doing so could cause a fire.
» Ground the inverter in compliance with the national or local electric code.
» Be sure to ground the inverter's grounding terminals &G.
Otherwise, an electric shock or fire could occur.
 Qualified electricians should carry out wiring.
» Be sure to perform wiring after turning the power OFF.
Otherwise, electric shock could occur.
 Be sure to perform wiring after installing the inverter unit.
Otherwise, electric shock or injuries could occur.
» Ensure that the number of input phases and the rated voltage of the product match the number of phases
and the voltage of the AC power supply to which the product is to be connected.
Otherwise, a fire or an accident could occur.
» Do not connect the power source wires to inverter output terminals (U, V, and W).
Doing so could cause fire or an accident.
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2.5 Operating Environment and Storage Environment

2.5 Operating Environment and Storage Environment

2.5.1 Operating environment

Install the inverter in an environment that satisfies the requirements listed in Table 2.3.

Table 2.3 Environmental Requirements

Item Specifications

Site location Indoors

Surrounding/ambient | ;1 4500 (14 to 122°F) (Note 1)

n
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temperature
Relative humidity 5 to 95% (No condensation)
Atmosphere The inverter must not be exposed to dust, direct sunlight, corrosive gases,

flammable gases, oil mist, vapor or water drops.

Pollution degree 2 (IEC60664-1) (Note 2)

The atmosphere can contain a small amount of salt.

(0.01 mg/cm? or less per year)

The inverter must not be subjected to sudden changes in temperature that will
cause condensation to form.

Altitude 3300 ft (1000 m) max. (Note 3)

Atmospheric pressure | 86 to 106 kPa

Vibration Inverters of Inverters of
100 HP or below (230 V series) 125 HP or above (230 V series)
125 HP or below (460 V series) 150 HP or above (460 V series)
0.12inch (3 mm) : 2tolessthan 9 Hz | 0.12 inch (3 mm) : 2 to less than 9 Hz
(Max. amplitude) (Max. amplitude)
9.8 m/s’ : 9to less than 20 Hz | 2 m/s* : 9 to less than 55 Hz
2 m/s* : 20 to less than 55 Hz | 1 m/s* : 55 to less than 200 Hz
1 m/s? : 55 to less than 200 Hz

(Note 1) When inverters (40 HP or below) are mounted side-by-side without any clearance between them, the
surrounding temperature should be within the range from -10 to +40°C (14 to 104°F). This
specification also applies to the inverters (40 HP) equipped with a NEMAL kit.

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

(Note 3) If you use the inverter in an altitude above 3300 ft (1000 m), you should apply an output current
derating factor as listed in Table 2.4.

Table 2.4 Output Current Derating Factor in Relation to Altitude

Altitude Output current derating factor
3300 ft (1000 m) or lower 1.00
3300 to 4900 ft (1000 to 1500 m) 0.97
4900 to 6600 ft (1500 to 2000 m) 0.95
6600 to 8200 ft (2000 to 2500 m) 0.91
8200 to 9800 ft (2500 to 3000 m) 0.88
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2.5.2 Storage environment

2.5.21 Temporary storage

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

Table 2.5 Storage and Transport Environments

Item Specifications
olorage 1| 2510 +70°C (-13 to +158°F) _
emperature Places not subjected to abrupt temperature changes or
Relative o 2 condensation or freezing
humidity 50 95%

The inverter must not be exposed to dust, direct sunlight, corrosive or flammable gases, oil
Atmosphere mist, vapor, water drops or vibration. The atmosphere must contain only a low level of salt.
(0.01 mg/cm? or less per year)

Atmospheric 86 to 106 kPa (during storage)
pressure 70 to 106 kPa (during transportation)

*1 Assuming comparatively short time storage, e.g., during transportation or the like.

*2 Even if the humidity is within the specified requirements, avoid such 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 above, 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 described in item (2).

2.5.2.2 Long-term storage

The long-term storage method of the inverter varies largely according to the environment of the storage
site. General storage methods are described below.

(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 (14 to 86°F). 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) If the 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 2.5.

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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2.6 Precautions for Using Inverters

2.6 Precautions for Using Inverters

2.6.1 Precautions in introducing inverters

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

B Installation environment
Install the inverter in an environment that satisfies the requirements listed in Table 2.3 in Section 2.5.1.

Fuji Electric strongly recommends installing inverters in a panel for safety reasons, in particular, when
installing the ones whose enclosure rating is 1P00.

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

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, metal
processing, and a
particular process in
textile factories.

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

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

Any of the following measures
may be necessary.

- Mount the inverter in a sealed
panel.

- Place the panel in a room free

from influence of the conductive

dust.

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

A lot of fibrous or
paper dust

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

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

Any of the following measures
may be necessary.

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

- Ensure a maintenance space for
periodical cleaning of the heat

sink in panel engineering design.

- Employ external cooling when

mounting the inverter in a panel

for easy maintenance and

perform periodical maintenance.

Textile manufacturing and
paper manufacturing.

High humidity or
dew condensation

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

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

Outdoor installation.

Film manufacturing line,
pumps and food
processing.
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Environments

Possible problems

Sample measures

Applications

Vibration or shock
exceeding the
specified level

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

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

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

Ventilating fan at a
construction site or a press
machine.

Fumigation for
export packaging

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

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

Exporting.

inverter alone for export, use a
laminated veneer lumber (LVL).

B Wiring precautions

(1) 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.

(2) 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).

(3) If more than one motor is to be connected to a single inverter, the wiring length should be the sum of
the length of the wires to the motors.

(4) Drive output terminals (U, V, W)
1) Connect these terminals to a 3-phase motor in the correct phase sequence. If the direction of motor
rotation is incorrect, exchange any two of the U, V, and W phases.
2) Do not connect a power factor correction capacitor or surge absorber to the inverter output.

3) If the cable from the inverter to the motor is very long, a high-frequency current may be generated
by stray capacitance between the cables and result in an overcurrent trip of the inverter, an
increase in leakage current, or a reduction in current indication precision.

When a motor is driven by a PWM-type inverter, the motor terminals may be subject to surge voltage
generated by inverter element switching. If the motor cable (with 460 V series motors, in particular) is
particularly long, surge voltage will deteriorate motor insulation. To prevent this, use the following
guidelines:

Inverter 7.5 HP and larger

Motor Insulation Level 1000 V 1300V 1600 V

460 VAC Input Voltage 66 ft (20 m) 328 ft (100 m) 1312 ft (400 m)*
230 VAC Input Voltage 1312 ft (400 m)* 1312 ft (400 m)* 1312 ft (400 m)*
Inverter 5 HP and smaller

Motor Insulation Level 1000 V 1300V 1600 V

460 VAC Input Voltage 66 ft (20 m) 165 ft (50 m)* 165 ft (50 m)*
230 VAC Input Voltage 328 ft (100 m)* 328 ft (100 m)* 328 ft (100 m)*

* For this case the cable length is determined by secondary effects and not voltage spiking.

« When a motor protective thermal O/L relay is inserted between the inverter and the
motor, the thermal O/L relay may malfunction (particularly in the 460 V series), even
when the cable length is 165 ft (50 m) or less. To correct, insert a filter or reduce the
carrier frequency. (Use function code F26 "Motor sound".)

« For the vector control mode, wiring length is 328 ft (100 m) or less.
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2.6 Precautions for Using Inverters

®)

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 the 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 1) to "1" and keep the inverter output voltage at a higher level by
configuring H50/H52 (Non-linear V/f Pattern, Frequency) and H51/H53 (Non-linear V/f Pattern,
Voltage).

W Precautions for connection of peripheral equipment

M)

)

@)

(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) or output (secondary) circuit. Mounting it in the input (primary) circuit takes no effect. To
correct the inverter power factor, use an optional DC reactor (DCR). 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. 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 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).
Max voltag e (V) - Min voltag e (V)
Three - phase average voltage (V)

Voltage unbalance (%) = x67 (IEC 61800 - 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.

DCR models Input power factor Remarks

DCR2/4-00/0O00A/O0OB | Approx. 90% to 95% | The last letter identifies the capacitance.

Exclusively designed for inverters of 50 HP or

DCR2/4-0003C Approx. 86% to 90%
above.

@ For selecting DCR models, refer to Chapter 2 "SPECIFICATIONS."

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 down detection by setting the function code H72 to "0." If the main power loss
detection is enabled (H72 = 1 by factory default), the inverter interprets the main power as being shut
down, ignoring an entry of a run command.
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®)

Molded case circuit breaker (MCCB) or residual-current-operated protective device (RCD)/earth
leakage circuit breaker (ELCB)

Install a recommended MCCB or RCD/ELCB (with overcurrent protection) in the primary circuit of
the inverter to protect the wiring. Since using an MCCB or RCD/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 a residual-current-operated protective device (RCD)/earth leakage circuit breaker
(ELCB) individually to inverters to break the individual inverter power supply lines only.

Otherwise, a fire could occur.

(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 @ / @ / &9 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.

Tip * 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.

» 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). To avoid such a breakdown
linkage, introduce an MC and configure a sequence that shuts down the MC if a DC link
voltage establishment signal is not issued within three seconds after the MC is switched on.

» 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.

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.

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.

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

B 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's 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 (if any).

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.

Problem Measures

An earth leakage circuit 1) Decrease the carrier frequency.

breaker that is connected to | 2) Make the wires between the inverter and motor shorter.

the input (primary) side has 3) Use an earth leakage circuit breaker with lower sensitivity than the one
tripped. currently used.

* With overcurrent protection 4) Use an earth leakage circuit breaker that features measures against the
high frequency current component (Fuji SG and EG series).

An external thermal relay was | 1) Decrease the carrier frequency.
activated. 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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2.6.2 Precautions in running inverters

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

B Motor temperature

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
be weakened, so decrease the output torque of the motor when running the inverter in the low-speed range.

B 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 higher noise level.

B 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. If it happens, do any of the following:

- 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."

2.6.3 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.

B 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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2.6 Precautions for Using Inverters

B 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 Fuji Electric
representative for details.

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

W 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 the safe operation.
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2.7 External Dimensions

2.7.1 Standard Inverter

The diagrams below show external dimensions of the FRENIC-MEGA series of inverters according to the
inverter capacity. (Three-phase 230/460 V series)

Unit: inch [mm]
B FRNF50G1S-2U/4U

B FRN001G1S-2U/4U
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2.7 External Dimensions

Unit: inch [mm]
B FRN002G1S-2U/4U, FRN003G1S-2U/4U, FRN005G1S-2U/4U
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Unit: inch [mm]
B FRN025G1S-2U/4U, FRN030G1S-2U/4U, FRN040G1S-2U/4U
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2.7 External Dimensions

Unit: inch [mm]
B FRN060G1S-2U, FRNO75G1S-4U
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Unit: inch [mm]

B FRNO75G1S-2U, FRN100G1S-2U, FRN125G1S-4U
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2.7 External Dimensions

Unit: inch [mm]
B FRN150G1S-2U
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2.7 External Dimensions

Unit: inch [mm]
B FRN500G1S-4U, FRN600G1S-4U
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Unit: inch [mm]

B FRN900G1S-4U, FRN1000G1S-4U
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2.7 External Dimensions

2.7.2 Inverter with built-in DC reactor

Unit: inch [mm]
B FRN007G1H-2U/4U, FRN010G1H-2U/4U, FRNO15G1H-2U/4U, FRN020G1H-2U/4U
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B FRN025G1H-2U/4U, FRN030G1H-2U/4U, FRN040G1H-2U/4U
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Unit: inch [mm]
B FRNO50G1H-2U/4U, FRNO60G1H-4U

B FRNO060G1H-2U, FRNO75G1H-4U
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2.7 External Dimensions

Unit: inch [mm]
B FRN075G1H-2U, FRN100G1H-2U
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B FRN100G1H-4U
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2.7.3 Keypad (TP-G1W-J1)
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2.8 Connection Diagrams

2.8 Connection Diagrams

This section shows connection diagrams with the Enable input function used.

SINK mode input by factory default

2.8.1 Running a standard motor

Auxiliary control power input *3 [

MCCBor . !

Power supply RCD/ELCB ! MC "2 I
230 V series |
200to 240V T ]
50/60 Hz 5 :
460 V series = ;
380 to 480 V |
50/60 Hz i :

|

|

Auxiliary fan power input 4 [
Grounding terminal

Analog input

©T0 - Power switching connector

(CN UX)*10

(CN RY(CN W)*10

Potentiometer power supply
Voltage input for
frequency setting

0to +10 VDC

(0 to =10 VDC)
Voltage input for

frequency setting

0to £10 VDC
Current input for

frequency setting

4o 20 mA DC [H

PTCINTC
Sw5*11

+24 VDCJ[_0V

Enable input*12 \_

* -
Safety switch L

Digital input 2

Run forward command
Run reverse command
Digital input common terminal

PLC

w
==

1
SOQURCE
FWDFy —

Ay —

7

X3 73—,
=
7

TN

Select multi-frequency (0 to 1 step)
Select multi-frequency (0 to 3 step)
Select multi-frequency (0 to 7 step)
Select multi-frequency (0 to 15 step)
Select ACC/DEC time (2 steps)

)

Select ACC/DEC time (4 steps
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*1

*2

*3

*4

*5

*6

*7
*8

*9

*10
*11

*12

Install a recommended molded case circuit breaker (MCCB) or residual-current-operated protective device
(RCD)/earth leakage circuit breaker (ELCB) (with overcurrent protection function) in the primary circuit of the
inverter to protect wiring. Ensure that the circuit breaker capacity is equivalent to or lower than the
recommended capacity.

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

The RO and TO terminals are provided for inverters of 2 HP or above.

To retain an alarm output signal ALM issued on inverter's programmable output terminals by the protective
function or to keep the keypad alive even if the main power has shut down, connect these terminals to the power
supply lines. Without power supply to these terminals, the inverter can run.

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

When connecting an optional DC reactor (DCR), remove the jumper bar from the terminals P1 and P(+).
The FRN100G1S-2/4U and higher types come with a DCR. Be sure to connect the DCR.

Use a DCR when the capacity of the power supply transformer exceeds 500 kVA and is 10 times or more the
inverter rated capacity, or when there are thyristor-driven loads in the same power supply line.

The Inverter with built-in DC reactor has no DCR at this location.

Inverters of 15 HP or below have a built-in braking resistor (DBR) between the terminals P(+) and DB.
When connecting an external braking resistor (DBR), be sure to disconnect 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, connect the
shield of them to the common terminals of the control circuit. To prevent malfunction due to noise, keep the
control circuit wiring away from the main circuit wiring as far as possible (recommended: 3.9 inches (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 [X7],
[FWD] and [REV], transistor output terminals [Y1] to [Y4], and relay contact output terminals [Y5A/C] and
[30A/BIC].

Switching connectors in the main circuits. For details, refer to "& Switching connectors™ later in this section.

Slide switches on the control printed circuit board (control PCB). Use these switches to customize the inverter
operations. For details, refer to Section 2.4.2 "Setting up the slide switches."

When using the Enable input function, be sure to remove the jumper wire from terminals [EN] and [PLC]. For
opening and closing the hardware circuit between terminals [EN] and [PLC], use safety components such as
safety relays and safety switches that comply with EN954-1, Category 3 or higher. Be sure to use shielded wires
exclusive to terminals [EN] and [PLC]. (Do not put them together with any other control signal wire in the same
shielded core.) Ground the shielding layer. For details, refer to FRENIC-MEGA Instruction Manual, Chapter 9,
Section 9.4 "Compliance with EN954-1, Category 3."

When not using the Enable input function, keep the terminals between [EN] and [PLC] short-circuited with the
jumper wire (factory default).
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2.8 Connection Diagrams

2.8.2 Running a Fuji motor exclusively designed for vector control
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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 residual-current-operated protective device
(RCD)/earth leakage circuit breaker (ELCB) (with overcurrent protection function) in the primary circuit of the
inverter to protect wiring. Ensure that the circuit breaker capacity is equivalent to or lower than the
recommended capacity.

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

The RO and TO terminals are provided for inverters of 2 HP or above.

To retain an alarm output signal ALM issued on inverter's programmable output terminals by the protective
function or to keep the keypad alive even if the main power has shut down, connect these terminals to the power
supply lines. Without power supply to these terminals, the inverter can run.

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

When connecting an optional DC reactor (DCR), remove the jumper bar from the terminals P1 and P(+).
The FRN100G1S-2/4U and higher types come with a DCR. Be sure to connect the DCR.

Use a DCR when the capacity of the power supply transformer exceeds 500 kVA and is 10 times or more the
inverter rated capacity, or when there are thyristor-driven loads in the same power supply line.

The Inverter with built-in DC reactor has no DCR at this location.

Inverters of 15 HP or below have a built-in braking resistor (DBR) between the terminals P(+) and DB.
When connecting an external braking resistor (DBR), be sure to disconnect 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, connect the
shield of them to the common terminals of the control circuit. To prevent malfunction due to noise, keep the
control circuit wiring away from the main circuit wiring as far as possible (recommended: 3.9 inches (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 [X7],
[FWD] and [REV], transistor output terminals [Y1] to [Y4], and relay contact output terminals [Y5A/C] and
[30A/BIC].

Switching connectors in the main circuits. For details, refer to "& Switching connectors™ later in this section.

Slide switches on the control printed circuit board (control PCB). Use these switches to customize the inverter
operations. For details, refer to Section 2.4.2 "Setting up the slide switches."

When using the Enable input function, be sure to remove the jumper wire from terminals [EN] and [PLC]. For
opening and closing the hardware circuit between terminals [EN] and [PLC], use safety components such as
safety relays and safety switches that comply with EN954-1, Category 3 or higher. Be sure to use shielded wires
exclusive to terminals [EN] and [PLC]. (Do not put them together with any other control signal wire in the same
shielded core.) Ground the shielding layer. For details, refer to FRENIC-MEGA Instruction Manual, Chapter 9,
Section 9.4 "Compliance with EN954-1, Category 3."

When not using the Enable input function, keep the terminals between [EN] and [PLC] short-circuited with the
jumper wire (factory default).

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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2.9 Protective Functions

2.9 Protective Functions

The table below lists the name of the protective functions, description, alarm codes on the LED monitor,
and presence of alarm output at terminals [30A/B/C]. If an alarm code appears on the LED monitor,
remove the cause of activation of the alarm function referring to Chapter 9 "TROUBLESHOOTING."

LED Alarm output 9
Name Description monitor | [30A/B/C] A
displays (Note) T
— 0
Overcurrent Stops the inverter output to protect the | During acceleration ol Yes b
protection inverter from an overcurrent resulting from e}
overload. g
Short-circuit Stops the inverter output to protect the
protection inverter from overcurrent due to a
short-circuiting in the output circuit. During I
deceleration
Ground fault Stops the inverter output to protect the
protection inverter from overcurrent due to a ground P

During running at I/

fault in the output circuit. constant speed -

(For 230 V series with 40 HP and 460 V
series with 40 HP or below)

Detects a zero-phase current in the output — cr Yes
current and stops the inverter output to

protect the inverter from overcurrent due to a
ground fault in the output circuit.

(For 230 V series with 50 HP and 460 V
series with 50 HP or above)

Overvoltage Stops the inverter output upon detection of an | During acceleration | [/ / Yes
protection overvoltage condition (400 VDC for 230 V - P

series, 800 VDC for 460 V series) in the DC | During iz

link bus. deceleration

This protection is not assured if extremely | During running at Ll

large AC line voltage is applied inadvertently. | constant speed

(stopped)

Undervoltage Stops the inverter output when the DC link bus voltage drops below LL Yes*

the undervoltage level (200 VDC for 230 V series, 400 VDC for 460

V 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 phase Lo Yes*
protection 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 loss | Detects breaks in inverter output wiring during running, stopping the | /57 Yes*
protection inverter output.

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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LED Alarm output
Name Description monitor [30A/B/C]
displays (Note)
Overheat - Stops the inverter output upon detecting excess heat sink D Yes
protection temperature in case of cooling fan failure or overload.
- Detects a failure of the internal air circulation DC fan and stops the
inverter
(For models of 75 HP in 230 V series and 125 HP or above in 460
V series )
Stops the inverter output upon detecting an excessively high LiHA Yes
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 P/ Yes*
inverter output to prevent the braking resistor from overheating.
(For models of 40 HP in 230 V series and 40 HP or below in 460 V
series)
* Function codes must be set according to the braking resistor.
Overload Stops the inverter output upon detection of the abnormal heat sink Ol 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 | /47 Yes*
input signal THR.
Fuse blown Upon detection of a fuse blown in the inverter’s main circuit, this FLS Yes
function stops the inverter output. (For models of 125 HP in 230 V
series and 150 HP or above in 460 V series )
Abnormal Upon detection of an abnormal condition in the charger circuit inside Fh- Yes
condition in the inverter, this function stops the inverter output. (For models of 60
charger circuit HP in 230 V series and 125 HP or above in 460 V 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)
Overspeed Stops the inverter output if the detected speed is 120% or over of the [75 Yes
maximum frequency
*1to*4
PG wire break Stops the inverter output if a PG wire break is detected. il Yes
*1, *2, *4

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

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

*2 Auvailable under dynamic torque vector control with speed sensor. (PG option required)

*3 Auvailable under vector control without speed sensor.

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

LED Alarm output
Name Description monitor [30A/B/C]
displays (Note)
Electronic In the following cases, the inverter stops running the motor to i Yes*
thermal protect the motor in accordance with the electronic thermal overload =
overload protection setting. /__/; ___/
- Protects general-purpose motors over the entire frequency range ey
[/
(F10=1)
- Protects inverter motors over the entire frequency range
(F10=2)
The operation level and thermal time constant can be set. (0.5to 75.0
minutes)
s [PTC A PTC thermistor input stops the inverter output for motor L= Yes*
Z |thermistor | protection.
D
g_ Connect a PTC thermistor between terminals [V2] and [11] and set
5 the function codes and slide switch on the interface PCB
° accordingly.
=
NTC An NTC thermistor input detects the motor temperature.
thermistor Connect an NTC thermistor between terminals [\VV2] and [11] and set
the function codes and slide switch on the interface PCB
accordingly.
NTC wire Stops the inverter upon detecting the NTC wire break inside the b Yes
break error | inverter.
Overload Outputs a preliminary alarm at a preset level before the inverter is — —
early stopped by the electronic thermal overload protection for the motor.
warning (Only for the first motor only)
Memory error The inverter checks memory data after power-on and when the data Er Yes
detection is written. If a memory error is detected, the inverter stops.
Keypad Stops the inverter output upon detecting a communications error Erc 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 Erd Yes
detection some other factors, this function stops the inverter.
Option Upon detection of an error in the communication between the ErH —

communications
error detection

inverter and an optional card, stops the inverter output.

Option error
detection

When an option card has detected an error, this function stops the
inverter output.

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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LED

Alarm output

Name Description monitor [30A/B/C]
displays (Note)
Operation STOP Pressing the &9 key on the keypad forces the inverter to Erf Yes
protection key decelerate and stop the motor even if the inverter is
priority | running by any run commands given via the terminals or
communications (link operation). After the motor stops,
the inverter issues alarm ~-5.
Start To prevent a sudden start, the inverter prohibits any run Erb Yes*
check operations and displays <~/ on the 7-segment LED
function | monitor if any run command is present when:
- 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
and the run command is active in the linked source.
Tuning error During tuning of motor parameters, if the tuning has failed or has Er Yes
detection 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 Ere 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 preset
*1 to *4 | value.
Data save error If the data could not be saved during activation of the undervoltage ErF Yes
during under- protection function, the inverter displays the alarm code.
voltage
RS-485 When the inverter is connected to a communications network via the i Yes*
communications | RS-485 port on the control terminals DX+ and DX-, detecting a
error detection communications error stops the inverter output.
(COM port 2)
Hardware error Stops the inverter output upon detecting a malfunction of LSI on the ErH Yes
detection power printed circuit board.
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 Lo Yes*
wire break break is detected, whether the warning with transistor output or the
detection alarm output can be selected.
Positioning Stops the inverter output upon detection of an excessive positioning Ero Yes*
control error deviation when the servo-lock function is activated.
detection
Enable circuit Stops the inverter output upon detection of an Enable circuit failure. EcF Yes

failure detection

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

setting.

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

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

*4 Auvailable under vector control with speed sensor. (PG option required)
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2.9 Protective Functions

LED Alarm output
Name Description monitor [30A/B/C]
displays (Note)
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 >

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.

Stall prevention

When the output current exceeds the current limiter level (F44)
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 broken

Yy iy

I

detected 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

power failure

If restart after momentary power failure is selected, this function
invokes a restart process when power has been restored within a
predetermined period (allowable momentary power failure time).

Light alarm
(warning)

Upon detecting a failure or warning status that has been registered as
/]

a light alarm item, the inverter displays . -/~ on the LED monitor
without stopping the operation.

Light alarm object

I Iy

Heat sink overheat (Li~' /), External alarm (_i=:="), Inverter internal

17 /-

overheat (Li~='), Braking resistor overheat (=i=~'), Overload of
motor 1 through 4 (Z/. / to [i. /), Option communications error
(£~*/), Option error (5~5), RS-485 communications error (COM
port 1) (£~5), RS-485 communications error (COM port 2)
(5~F), Speed mismatch or excessive speed deviation (5~£), PID
feedback wire break (/= ), DC fan locked (~/. ), Motor overload
early warning (/Z.), Heat sink overheat early warning (i),
Lifetime alarm (DC link bus capacitor, electrolytic capacitors on
printed circuit boards or cooling fans) (/. /=), Reference command
loss detected (~5~), PID alarm (~ /=), Low torque output
Li™L ), PTC thermistor activated (/7 /), Inverter life (cumulative
run time) (~/"~ ), Inverter life (number of startups) (Z ")

;o

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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Chapter 3

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, inverter mode (LD, MD, or HD), and motor drive control.
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3.2 Selecting a Braking Resistor

3.1 Selecting Motors and Inverters

When selecting a general-purpose inverter, first select a motor and then inverter as follows:

(1) Key point for selecting a motor: Determine what kind of machinery is to be used, calculate its
moment of inertia, and then select the appropriate motor capacity.

(2) Key point for selecting an inverter: Taking into account the operation requirements (e.g., acceleration
time, deceleration time, and frequency in operation) of the machinery to be driven by the motor
selected in (1) above, calculate the acceleration/deceleration/braking torque.

This section describes the selection procedure for (1) and (2) above. First, it explains the output torque
characteristics obtained by using the motor driven by the inverter (FRENIC-MEGA).

3.1.1 Motor output torque characteristics

Figures 3.1 and 3.2 graph the output torque characteristics of motors at the rated output frequency
individually for 50 Hz and 60 Hz base. The horizontal and vertical axes show the output frequency and
output torque (%), respectively. Curves (a) through (f) depend on the running conditions.
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Figure 3.1 Output Torque Characteristics (Base frequency: 50 Hz)
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Figure 3.2 Output Torque Characteristics (Base frequency: 60 Hz)

(1) Continuous allowable driving torque

@ Standard motor (Curve (al) in Figures 3.1 and 3.2)

Curve (al) shows the torque characteristic that can be obtained in the range of the inverter continuous
rated current, where the standard motor's cooling characteristic is taken into consideration. When the
motor runs at the base frequency of 60 Hz, 100 % output torque can be obtained; at 50 Hz, the output
torque is somewhat lower than that in commercial power, and it further lowers at lower frequencies. The
reduction of the output torque at 50 Hz is due to increased loss by inverter driving, and that at lower
frequencies is mainly due to heat generation caused by the decreased ventilation performance of the motor
cooling fan.

@ Motor exclusively designed for vector control (Curve (a2) in Figures 3.1 and 3.2)

Curve (a2) shows the torque characteristic that can be obtained in the range of the inverter continuous
rated current, where the motor exclusively designed for vector control is connected. In the motor
exclusively designed for vector control, the attached forced-cooling fan reduces heat generation from the
motor, so that the torque does not drop in the low-speed range, compared to the standard motor.

(2) Maximum driving torque in a short time (Curves (b) and (c) in Figures 3.1 and 3.2)

Curve (b) shows the torque characteristic that can be obtained in the range of the inverter overload
capability in a short time (LD mode: output torque is 120% for 1 minute, HD mode: output torque is 150%
for 1 minute and 200% for 3 seconds) when torque-vector control is enabled. At that time, the motor
cooling characteristics have little effect on the output torque.

Curve (c) shows an example of the torque characteristic when one class higher capacity inverter is used to
increase the short-time maximum torque. In this case, the short-time torque is 20 to 30% greater than that
when the standard capacity inverter is used.
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3.2 Selecting a Braking Resistor

(3) Starting torque (around the output frequency 0 Hz in Figures 3.1 and 3.2)
The maximum torque in a short time applies to the starting torque as it is.

(4) Braking torque (Curves (d), (e), and (f) in Figures 3.1 and 3.2)

In braking the motor, kinetic energy is converted to electrical energy and regenerated to the DC link bus
capacitor (reservoir capacitor) of the inverter. Discharging this electrical energy to the braking resistor
produces a large braking torque as shown in curve (e). If no braking resistor is provided, however, only the
motor and inverter losses consume the regenerated braking energy so that the torque becomes smaller as
shown in curve (d).

When an optional braking resistor is used, the braking torque is allowable only for a short time. Its time
ratings are mainly determined by the braking resistor ratings. This manual and associated catalogs list the
allowable values (kW) obtained from the average discharging loss and allowable values (kWs) obtained
from the discharging capability that can be discharged at one time.

Note that the torque % value varies according to the inverter capacity.

Selecting an optimal brake unit enables a braking torque value to be selected comparatively freely in the
range below the short-time maximum torque in the driving mode, as shown in curve (f).

For braking-related values when the inverter and braking resistor are normally combined, refer to
Chapter 4, Section 4.4.1.1 "Braking resistors (DBRs) and braking units."
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3.1.2 Selection procedure

Figure 3.3 shows the general selection procedure for optimal inverters. Iltems numbered (1) through (5) are

described on the following pages.

You may easily select inverter capacity if there are no restrictions on acceleration and deceleration times.
If "there are any restrictions on acceleration or deceleration time" or "acceleration and deceleration are
frequent,” then the selection procedure is more complex.

Constant speed

Rated torque > p
running torque

Select capacity under the condition of

No Acceleration and
deceleration time

restricted?

Acceleration time calculation

The calculated time is correct?

Deceleration time calculation

Raise the capacity class

B

| Acceleration time calculation I— --(2)

The calculated time is correct?

Yes

The calculated time is correct’?,

Yes

Add optional braking resistor

3

Deceleration time calculation

- @)

<
<

Y

Regenerative energy calculation

Is the loss permissible?

gy neyuen aveeieiauvn
and deceleration?

The calculated time is correct?

rating.

Select a braking resistor of higher

[,
calculation

Is the loss permissible?

Is the RMS current
lower or equal to the rated
current ?

A

Figure 3.

3 Selection Procedure

No

No

Consult with FUJI.
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3.2 Selecting a Braking Resistor

1)

)

Calculating the load torque during constant speed running (For detailed calculation, refer to
Section 3.1.3.1)

It is essential to calculate the load torque during constant speed running for all loads.

First calculate the load torque of the motor during constant speed running and then select a tentative
capacity so that the continuous rated torque of the motor during constant speed running becomes
higher than the load torque. To perform capacity selection efficiently, it is necessary to match the
rated speeds (base speeds) of the motor and load. To do this, select an appropriate reduction-gear
(mechanical transmission) ratio and the number of motor poles.

If the acceleration or deceleration time is not restricted, the tentative capacity can apply as a defined
capacity.

Calculating the acceleration time (For detailed calculation, refer to Section 3.1.3.2)

When there are some specified requirements for the acceleration time, calculate it according to the
following procedure:

1) Calculate the moment of inertia for the load and motor
Calculate the moment of inertia for the load, referring to Section 3.1.3.2, "Acceleration and
deceleration time calculation." For the motor, refer to the related motor catalogs.

2) Calculate the minimum acceleration torque (See Figure 3.4)
The acceleration torque is the difference between the motor short-time output torque (base
frequency: 60 Hz) explained in Section 3.1.1 (2), "Maximum driving torque in a short time" and
the load torque (t_/ mg) during constant speed running calculated in the above (1). Calculate the
minimum acceleration torque for the whole range of speed.

3) Calculate the acceleration time
Assign the value calculated above to the equation (3.15) in Section 3.1.3.2, "Acceleration and
deceleration time calculation” to calculate the acceleration time. If the calculated acceleration
time is longer than the expected time, select the inverter and motor having one class larger
capacity and calculate it again.

A
g
T Motor output torque Tm
o
= Load torque at
constant speed
TL
Minimum acceleration Ne
| ___forque 4 ____
Load torque TL
0 >

Figure 3.4 Example Study of Minimum Acceleration Torque
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®3)

o

Torque

(4)

()

Deceleration time (For detailed calculation, refer to Section 3.1.3.2)

To calculate the deceleration time, check the motor deceleration torque characteristics for the whole
range of speed in the same way as for the acceleration time.

1) Calculate the moment of inertia for the load and motor
Same as for the acceleration time.

2) Calculate the minimum deceleration torque (See Figures 3.5 and 3.6.)
Same as for the deceleration time.

3) Calculate the deceleration time
Assign the value calculated above to the equation (3.16) to calculate the deceleration time in the
same way as for the acceleration time. If the calculated deceleration time is longer than the
requested time, select the inverter and motor having one class larger capacity and calculate it

again.
A
Load torque 7.
_______________________ Load torque at A
“~.constant speed
L Mo 0 Speed
Speed @ [Tttt ommmsooss-gm-o-o-- Load torque at
— P ™~ constant speed
Minimum deceleration e
torque o 4 Load torque TL.
3
K £ | Minimum deceleration _;
| torque
Motor output torque Zw Motor output torque zw
Figure 3.5 Example Study of Minimum Figure 3.6 Example Study of Minimum

Deceleration Torque (1) Deceleration Torque (2)

Braking resistor rating (For detailed calculation, refer to Section 3.1.3.3)
Braking resistor rating is classified into two types according to the braking periodic duty cycle.

1) When the periodic duty cycle is 100 sec or less:
Calculate the average loss to determine rated values.

2) When the periodic duty cycle exceeds 100 sec:
The allowable braking energy depends on the maximum regenerative braking capacity. The
allowable values are listed in Chapter 4, Section 4.4.1.1 "Braking resistors (DBRs) and braking
units.”

Motor RMS current (For detailed calculation, refer to Section 3.1.3.4)

In metal processing machine and materials handling machines requiring positioning control, highly
frequent running for a short time is repeated. In this case, calculate the maximum equivalent RMS
current value (effective value of current) not to exceed the allowable value (rated current) for the
motor.
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3.2 Selecting a Braking Resistor

3.1.3 Equations for selections

Expressions given in this section are based on Sl units (International System of Units). For other units,
make a conversion, referring to the following.

(inch) + 0.03937 = (mm)
(inch) = 39.37 = (m)

(ft) +3.2808 = (m)

(N) = (kg-m/s2)

(Ibs) + 2.2046 = (kg)
(N-m) x 8.8507 = (Ib-in)

3.1.3.1 Load torque during constant speed running

[1] General equation

The frictional force acting on a horizontally moved load must be calculated. Calculation for driving a load
along a straight line with the motor is shown below.

Where the forcelto move a load linearly at constant speed v (m/s) is F (N) and the motor speed for driving
this is Nm (min ™), the required motor output torque ty (N-m) is as follows:

60.v F
™ — «— N-m 31
"o e ™ (3.1)

where, 1 is Reduction-gear efficiency.

When the inverter brakes the motor, efficiency works inversely, so the required motor torque should be
calculated as follows:

= 60.v
M 27+ Nm

JFem. (N.m) (3.2)
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(60-v) / (2n:Nyy) in the above equation is an equivalent turning radius corresponding to speed v (m/s)
around the motor shaft.

The value F (N) in the above equations depends on the load type.
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[ 2] Obtaining the required force F

B Moving a load horizontally

A simplified mechanical configuration is assumed as shown in Figure 3.7. If the mass of the carrier table is
W, (kg), the load is W (kg), and the friction coefficient of the ball screw is p, then the friction force F (N)
is expressed as follows, which is equal to a required force for driving the load:

F=(Wy+W).g.n (N) (3.3)
where, g is the gravity acceleration (~ 9.8 (m/s?)).

Then, the driving torque around the motor shaft is expressed as follows:
e 60.v  (Wy+W)-g-p (N.m) 3.4
2 T e NM T]G

~—u(m/s)
Load\

Carrier table
WK/~ Wo (ko)

Reduction-gear |
Motor j ARNRRY

Nm (min-") Ball screw

Figure 3.7 Moving a Load Horizontally

H Vertical lift load

A simplified mechanical configuration is assumed as shown in Figure 3.8. If the mass of the cage is W,
(kg), the load is W (kg), and the balance weight is W (kg), then the forces F (N) required for lifting the
load up and down are expressed as follows:

F=(W, +W-W;).g(N) (For lifting up) (3:5)

F=(W,-W-W;).g(N) (For lifting down) (3.6)
Assuming the maximum load is W, the mass of the balance weight W5 (kg) is generally obtained with
the expression Wg = Wo + Wiy /2. Depending on the mass of load W (kg), the values of F (N) may be
negative in both cases of lifting up and down, which means the lift is in braking mode. So, be careful in
motor and inverter selection.

For calculation of the required output torque t around the motor shaft, apply the expression (3.1) or (3.2)
depending on the driving or braking mode of the lift, that is, apply the expression (3.1) if the value of F (N)
is positive, and the (3.2) if negative.

Reduction-gear
Cage Motor
Wo (kg) )
N (min™)
Load
W (kg)
Balance weight
We (kg)

Figure 3.8 Vertical Lift Load
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3.2 Selecting a Braking Resistor

m Inclined lift load

Although the mechanical configuration of an inclined lift load is similar to that of a vertical lift load,
unignorable friction force in the inclined lift makes a difference; in an inclined lift load, there is a distinct
difference between the expression to calculate the lift force F (N) for lifting up and that for lifting down.

If the incline angle is 8, and the friction coefficient is u, as shown in the figure 3.9, the driving force F (N)
is expressed as follows:

F=((W,+W)(sin@+ u.cos8)—Wg).g (N) (For lifting up) (3.7
F=((Wg—(W,+W) (sin@+ p.cosf)).g (N) (For lifting down) (3.8)

The braking mode applies to both lifting up and down as in the vertical lift load. And the calculation of the
required output torque t around the motor shaft is the same as in the vertical lift load; apply the expression
(3.1) if the value of F (N) is positive, and the (3.2) if negative.

Reduction-gear

Carrier

Wo (ki Motor
Load o (ko)

W (ki
(a) N (min™)

Balance weight
W (kg)

Figure 3.9 Inclined Lift Load
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3.1.3.2 Acceleration and deceleration time calculation

When an object whose moment of inertia is J (kg-m?) rotates at the speed N (min'l), it has the following
Kinetic energy:

J 2n.N.
E=Z. J 3.9
5 &0 ) ) 3.9)
To accelerate the above rotational object, the kinetic energy will be increased; to decelerate the object, the
kinetic energy must be discharged. The torque required for acceleration and deceleration can be expressed

as follows:

2n ,dN
. —) (N.m 3.10

%0 ( m ) (N.m) (3.10)
This way, the mechanical moment of inertia is an important element in the acceleration and deceleration.
First, calculation method of moment of inertia is described, then those for acceleration and deceleration

time are explained.

T=1J

[ 1] Calculation of moment of inertia

For an object that rotates around the shaft, virtually divide the object into small segments and square the
distance from the shaft to each segment. Then, sum the squares of the distances and the masses of the
segments to calculate the moment of inertia.

J=3(W;-r?) (kg.m?) (3.11)
The following describes equations to calculate moment of inertia having different shaped loads or load
systems.

(1) Hollow cylinder and solid cylinder

The common shape of a rotating body is hollow cylinder. The moment of inertia J (kg-m?) around the
hollow cylinder center axis can be calculated as follows, where the outer and inner diameters are D:and D:
(m) and total mass is W (kg) in Figure 3.10.

J=W (kg - m?) (3.12)

For a similar shape, a solid cylinder, calculate the moment of inertia as D, is 0.

W (kg)

D1 (m)
D: (m)

Figure 3.10 Hollow Cylinder
(2) For a general rotating body

Table 3.1 lists the calculation equations of moment of inertia of various rotating bodies including the
above cylindrical rotating body.
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3.2 Selecting a Braking Resistor

Table 3.1 Moment of Inertia of Various Rotating Bodies

Mass: W (kg) Mass: W (kg)
Shape Moment of inertia: Shape Moment of inertia:
J (kg-m?) J (kg-m?)
Hollow cylinder W:%.(Dlz—Dzz).L.p W=A.B.Lep
1 C axis baxis aaxis
J:§.W.(D12+D22) > > KJ.)
— %)
o Jazlow-(L2+A2) m
12 [
Sphere w=2.p3. It ow.2+1.A2 Q
A e W RAT |72 (gAY =
a J A We (L2 +L, RTENT %
J=L.w.p? ’ %
100 g
>
P
Cone w=".D%.L. w=L.p2.L. <
12 P P o)
T 3
. | ¢ axis baxis aaxis Py
[a] 3 2 >
— J=—-W.D > > 3 Z
40 1 2.3 2 Y
R ‘]a: -W-(L +—-D) =
A 12 4 Z
X —A.B.L. 1 3 m
Rectangular prism (W=ABelen =3 W L2+ T D?%) 2
T Lo L ) 1, %
m | Jc zW-(LO +L0-L+*-L)
_I - J:llz.w.(A2+BZ) 3 Q
A . 3
@)
d
Square cone (Pyramid, W=1.A.B.L.p W-=1.A.B.L.p m
rectangular base) I caxis  baxis R S
b
;) 1
J=—«W.(A%+B?) m[ Jbzl.w.(l_2+1.A2)
N 20 10 4
p-Y H@ 2 3 3,
Lo ] L | Jo. *We (L +E.LO.L+5.L)
: : - |
Triangular prism W \i_ A2 L.p
=\ [
LMAL—.‘ ‘]ZE'W'AZ c axis b axis W:lTEZ-DZ.L.p
> Db
TEtr'?htEdr(l)T with e:n ] W= f A% L.p _
equilateral triangularbase | =~ 12 =~~~ " ), - 1w, g 3. b?)
$ N\ 10 8
» ) Lo L 3 3
A L JZ%-W-AZ 1 \]CzW-(L02+E-L0-L+g-L2)
Main metal density (at 20°C (68 °F)) p(kg/m®) Iron: 7860, Copper: 8940, Aluminum: 2700
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(3) For aload running horizontally

Assume a carrier tlable driven by a motor as shown in Figure 3.7. If the table speed v (m/s) when the motor
speed is Ny (min™), then an equivalent distance from the shaft is equal to 60-v / (2-Ny;) (m). The moment
of inertia of the table and load to the shaft is calculated as follows:

I=( 60.v
2meN

)2« (W, +W) (kg - m?) (3.13)

M

(4) For a vertical or inclined lift load

The moment of inertia J (kg-m?) of the loads connected with a rope as shown in Figures 3.8 and 3.9 is
calculated with the following equation using the mass of all moving objects, although the motion
directions of those loads are different.

)= (z?.—'NUM)Z «(Wp+W+Wg) (kgem?) (3.14)

[ 2] Calculation of the acceleration time

Figure 3.11 shows a general load model. Assume that a motor drives a load via a reductlon -gear with
efficiency ng. The time required to accelerate this load in stop state to a speed of Ny (min® ) is calculated
with the following equation:

J1+Jz/11e 21« (Nw—0)
e 0 ) (3.15)

where,

Ji: Motor shaft moment of inertia (kg-m?)

J,: Load shaft moment of inertia converted to motor shaft (kg-m?)
v: Minimum motor output torque in driving motor (N-m)

t.: Maximum load torque converted to motor shaft (N-m)

ne: Reduction-gear efficiency.

ACC =

As clarified in the above equation, the equivalent moment of inertia becomes (J;+J,/ng) by considering the
reduction-gear efficiency.

Figure 3.11 Load Model Including Reduction-gear
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3.2 Selecting a Braking Resistor

[ 3] Calculation of the deceleration time

In a load system shown in Figure 3.11, the time needed to stop the motor rotating at a speed of Ny (min'l)
is calculated with the following equation:

Jit+J2eMNg . 21+ (0—Nwm)
TM_TLOTIG 60

s) (3.16)

toec =

where,

J1: Motor shaft moment of inertia (kg-m?)

J,: Load shaft moment of inertia converted to motor shaft (kg-m?)

v: Minimum motor output torque in braking (or decelerating) motor (N-m)
7. Maximum load torque converted to motor shaft (N-m)

Ne: Reduction-gear efficiency

In the above equation, generally output torque Ty is negative and load torque 1, is positive. So,
deceleration time becomes shorter.

<Tip For lift applications, calculate the deceleration time using the negative value of 7 (maximum
load torque converted to motor shaft).

[4] Calculating non-linear acceleration/deceleration time

In applications requiring frequent acceleration/deceleration, the inverter can accelerate/decelerate the
motor in the shortest time utilizing all torque margin. The inverter in a vector control mode can easily
perform this type of operation.

Torque/Power —>

TL
n6

01 No N1
Speed ——

Figure 3.12 An Example of Driving Characteristics with a Constant Output Range

In this case, the acceleration/deceleration vs. speed curve will form a non-linear figure, and the
acceleration/deceleration time cannot be calculated by a single expression.

Generally, the acceleration/deceleration time is obtained by calculating the acceleration/deceleration time
of AN that is a difference of speed N broken into small parts, and then integrating it to obtain the total
acceleration/deceleration time from start to end. Because the smaller AN provides higher accuracy, this
numerical calculation needs an aid of a computer program.

The following is a guide for the numerical calculation method using a computer program.

Figure 3.12 illustrates an example of driving characteristics with a constant output range. In the figure, the
range under N is of constant torque characteristics, and the range between Ng and N is of a constant
output with the non-linear acceleration/deceleration characteristics.
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[4-1] Calculating non-linear acceleration time
The expression (3.17) gives an acceleration time Atacc within a AN speed thread.

J1+J2/T]G . 2n . AN
™ -1/ MG 60

Atacc = © (3.17)

Before proceeding this calculation, obtain the motor shaft moment of inertia J;, the load shaft moment of
inertia converted to motor shaft J,, maximum load torque converted to motor shaft 7., and the
reduction-gear efficiency ng. Apply the maximum motor output torque ty according to an actual speed
thread AN as follows.

[tm in N < Ng] Constant output torque range
_ 60 . Po
™ o Ne (N.m) (3.18)

[tminNg <N <N;]  Constant output power range
(The motor output torque is inversely proportional to the motor speed)

60 . Po

= e (Nm) (3.19)

If the result obtained by the above calculation does not satisfy the target value, select an inverter with one
rank higher capacity.

[4-2] Calculating non-linear deceleration time

Use the following expression to obtain the non-linear deceleration time as well as for the acceleration time
shown in [4-1].

\]1+\]2-T]G 2. AN
™~ T NG 60

Atpec = © (3.20)

In this expression, both ty, and AN are generally negative values so that the load torque 7, serves to assist
the deceleration operation. For a lift load, however, the load torque 7 is a negative value in some modes.
In this case, the Ty, and t_ will take polarity opposite to each other and the t_ will serve to prevent the
deceleration operation of the lift.
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3.2 Selecting a Braking Resistor

3.1.3.3  Heat energy calculation of braking resistor

If the inverter brakes the motor, the kinetic energy of mechanical system is converted to electric energy to
be regenerated into the inverter circuit. This regenerative energy is often consumed in so-called braking
resistors as heat. The following explains the braking resistor rating.

[ 1] Calculation of regenerative energy

In the inverter operation, one of the regenerative energy sources is the kinetic energy that is generated at
the time an object is moved by an inertial force.

(1) Kinetic energy of a moving object
When an object with moment of inertia J (kg-m?) rotates at a speed Ng(min'l), its kinetic energy is as

follows:
J 2n.N. 2
E==. 2y (I=Ws (3.21)
2" 60 ) )
1 .
~ N2 (O (3.21)
1824 " N2 @

When this object is decelerated to a speed Ny (min'l), the output energy is as follows:

3z

J-(N=N2) () (3.22)"

The energy regenerated to the inverter as shown in Figure 3.11 is calculated from the reduction-gear
efficiency ng and motor efficiency ny as follows:
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1
Ez@'(‘llJr‘]z'nG) 'nM'(NZZ_NlZ) V) (3:23)

(2) Potential energy of a lift

When an object whose mass is W (kg) falls from the height h, (m) to the height h; (m), the output energy is
as follows:

E=W.g.(hy—h) (I=Ws) (3.24)
g ~ 9.8065 (m/s?)

The energy regenerated to the inverter is calculated from the reduction-gear efficiency ngand motor
efficiency ny as follows:

E=W-.g+(h—hy) enc emm(J) (3.25)
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3.1.3.4  Calculating the RMS rating of the motor

In case of the load which is repeatedly and very frequently driven by a motor, the motor current fluctuates largely
and enters the short-time rating range of the motor repeatedly. Therefore, you have to review the allowable
thermal rating of the motor. The heat value is assumed to be approximately proportional to the square of the
motor current.

If an inverter drives a motor in duty cycles that are much shorter than the thermal time constant of the motor,
calculate the "equivalent RMS current™ as mentioned below, and select the motor so that this RMS current will
not exceed the rated current of the motor.

NmAx

(Motor speed) ****** fommmm s

(Load torque) |

|
deceleration torque) |_| u

] RN L
: !

1
-

{Motor required ‘

torque) : D
o 2 3t 14 tls

Figure 3.13 Sample of the Repetitive Operation

(Load current)

First, calculate the required torque of each part based on the speed pattern. Then using the torque-current
curve of the motor, convert the torque to the motor current. The "equivalent RMS current, leq" can be
finally calculated by the following equation:

2oty o2 ety etat 1al otat 152 -
leg = I ety ctot 13" st3t 14" cta T 5" - t5 (A (326)
tittottattattstis

The torque-current curve for the dedicated motor is not available for actual calculation. Therefore,
calculate the motor current | from the load torque t; using the following equation (3.27). Then, calculate
the equivalent current leq:

2
'j/(%xltloo] +1m100° (A) (3.27)

Where, 1 is the load torque (%), luoo is the torque current, and 100 IS €Xciting current.
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3.2 Selecting a Braking Resistor

3.2 Selecting a Braking Resistor

3.2.1 Selection procedure
Depending on the cyclic period, the following requirements must be satisfied.

@ If the cyclic period is 100 s or less: Requirements 1) and 3) below
@ If the cyclic period exceeds 100 s: Requirements 1) and 2) below

1) The maximum braking torque should not exceed values listed in Tables 4.6 to 4.9 in Chapter 4, Section
4.4.1.1 "Braking resistors (DBRs) and braking units." To use the maximum braking torque exceeding
values in those tables, select the braking resistor having one class larger capacity.

2) The discharge energy for a single braking action should not exceed the discharging capability (kWs)
listed in Tables 4.6 to 4.9 in Chapter 4, Section 4.4.1.1 "Braking resistors (DBRs) and braking units."
For detailed calculation, refer to Section 3.1.3.3 "Heat energy calculation of braking resistor."

3) The average loss that is calculated by dividing the discharge energy by the cyclic period must not
exceed the average allowable loss (kW) listed in Tables 4.6 to 4.9 in Chapter 4, Section 4.4.1.1
"Braking resistors (DBRs) and braking units."

3.2.2 Notes on selection

The braking time Ty, cyclic period Ty, and duty cycle %ED are converted under deceleration braking
conditions based on the rated torque as shown below. However, you do not need to consider these values
when selecting the braking resistor capacity.
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0

Braking time T ! Braking time T+ | Time —»
-——— e =
~ Cyclic period To :

Figure 3.14 Duty Cycle

T1
Duty cycle %ED = —— x 100 (%)
TO
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3.3

Selecting an Inverter Drive Mode (LD/MD/HD)

3.3.1 Precaution in making the selection

The FRENIC-MEGA series of inverters is applicable to three ratings--low duty (LD) for light load
applications, medium duty (MD) for medium load ones, and high duty (HD) for heavy load ones. The MD
mode is available for inverters of 150 to 800 HP with three-phase 460 V input.

Note: For 7.5 HP and smaller, when LD mode is selected, the HD mode specification applies.
Select the inverter drive mode appropriate to the user application, considering the motor capacity,

overload characteristics, and LD/MD/HD mode referring to Section 3.3.2 "Guideline for selecting inverter
drive mode and capacity."

LD mode designed for light duty load applications

Apply to variable load equipment such as fans, pumps, and centrifugal machines where the inverter’s load
current in normal operations is less than the inverter rated current, and the load current in overcurrent
operation is less than 120% of the rated current for 1 minute.

MD mode designed for medium duty load applications

Apply to equipment where the inverter’s load current in normal operations is less than the inverter rated
current, and the load current in overcurrent operation is less than 150% of the rated current for 1 minute.

HD mode designed for heavy duty load applications

Apply to general-purpose equipment where the inverter’s load current in normal operations is less than the
inverter rated current, and the load current in overcurrent operation is less than 150% of the rated current
for 1 minute and 200% for 3 seconds.
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3.3 Selecting an Inverter Drive Mode (LD/MD/HD)

3.3.2

Table 3.2 lists the differences between LD, MD, and HD modes.
Note: The MD mode is available for inverters of 150 to 800 HP with three-phase 460 V input.

Note: For inverters of 7.5 HP and smaller, when LD mode is selected, the HD mode specification applies.

Table 3.2 Differences between LD, MD, and HD modes

Guideline for selecting inverter drive mode and capacity

Function LD mode MD mode HD mode Remarks
Application Light duty load Medium duty load Heavy duty load —
Function code data F8o=1 F80 =2 F80=0
setting (Factory default)

(Switching between —
LD, MD, and HD
modes)

Continuous current
rating level (inverter
rated current level)

Drives a motor whose
capacity is the same as
the inverter's one.

Drives a motor whose
capacity is the same as
the inverter's one or
derates a motor one
rank lower than the
inverter's capacity.

Derates a motor one
rank or two ranks lower
than the inverter's
capacity.

Overload capability

120% for 1 min.

150% for 1 min.

150% for 1 min.
200% for 3 s

Switching to the MD/HD
mode increases the overload
capability (%) against the
continuous current level up
to 150%, but it requires
derating the motor one or two
ranks lower than the
inverter's capacity. For the
rated current level, refer to
Chapter 2
"SPECIFICATIONS."

Maximum frequency

Setting range: 25 to 500 Hz

Upper limit: 120 Hz

Setting range:
25 to 500 Hz

Upper limit: 500 Hz

In the LD/MD mode, if the
maximum frequency exceeds
120 Hz, the actual output
frequency is internally
limited to 120 Hz.

DC braking
(Braking level)

Setting range:
0to 80%

Setting range:
0 to 100%

Motor sound
(Carrier frequency)

Setting range:

0.75 to 16 kHz
(0.5 to 30 HP)

0.75 to 10 kHz
(40 to 100 HP)

0.75 to 6 kHz
(125 to 900 HP)

0.75t0 4 kHz
(1000 HP)

Setting range:

0.75 to 2 kHz
(150 to 800 HP)

Setting range:

0.75 to 16 kHz
(0.5 to 100 HP)

0.75 to 10 kHz
(125 to 800 HP)

0.751t0 6 kHz
(900 and 1000 HP)

In the LD/MD mode, a value
out of the range, if specified,
automatically changes to the
maximum value allowable in
the LD mode.

Current limiter
(Level)

Initial value: 130%

Initial value: 145%

Initial value: 160%

Switching the drive mode
between LD, MD, and HD
with function code F80
automatically initializes the
F44 data to the value
specified at left.

Current indication and
output

Based on the rated
current level for LD
mode

Based on the rated
current level for MD
mode

Based on the rated
current level for HD
mode
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3.4  Selecting a Motor Drive Control

341 Features of motor drive controls

The FRENIC-MEGA supports the following motor drive controls.
This section shows their basic configurations and describes their features.

Basic | Speed Drive
Drive control control | feedback control Speed control Other restrictions
class
V/f control
with slip compensation inactive Frequency control -
Dynamic torque vector control Disable VIif —
V/f control Frequency control
withcglri] r(c):om ensation active | V/f with slip compensation T
P P control
V/f control . trol
with speed sensor * requency contro i
5 p_ : : ol Enable PG V/f | with automatic speed Mea(;ﬂg:gy_ 200 Hz
namic torque vector contro :
w?;h speed sgnsor * regulator (ASR)
Maximum
frequency: 120 Hz
Vector control Estimated w/o PG f _y
control with automatic speed | MD-mode
regulator (ASR) inverters.
Vector control Maximum
with speed sensor * Enable w/PG frequency: 200 Hz

Note that the controls marked with an asterisk (*) require an optional PG (Pulse Generator) interface card.
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3.4 Selecting a Motor Drive Control

B V/f control with slip compensation inactive

<Main circuit>
{_Comerer_}, -
| | .
TET [
A K K | |
) ! . I 7
L I
1 T —()
|
i NN N ! _{iéti
| | | .
e —— ._________@______I
<Control block>
\%i IV#
> Accelerator/ pr‘c))i‘e“s?;gr > :;Ef:see- > -
dpe}((:)ileesrzgr £* voltage | PWM
Frequency processor |3
command

Figure 3.15 Schematic Block Diagram of V/f Control with Slip Compensation Inactive

As shown in the above configuration, the inverter does not receive any speed information feedback from
the target machinery being controlled and it controls the load shaft speed only with a frequency command
given by the frequency setting device (open-loop control). The inverter outputs the voltage/frequency
following the V/f pattern processor's output to drive a motor. This control disables all automatically
controlled features (such as the slip compensation), causing no unpredictable output fluctuation and
enabling stable operation with constant output frequency.

This control is suitable for applications that do not need quick speed change such as variable torque load
equipment, fans and pumps.
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B Dynamic torque vector control

<Main circuit >
[ comerer 1, - e -
| | | |
| | | |
: Current
Power | | DC link bus | 4@ 4@ Gurren
supply i ;N N N i capacor | ! e 1 Motor
| AD
() ] ot A A 4
@/ ! | T ! i/‘ A\, \ \ M
| |
| N N N | ! i
| | | I
| |
| T
<Control block>
| Accelerator/ |
P decelerator [~} ]
processor Dynamic torque PWM
vector controller
Frequency with flux estimator
command or voltage calculator
<
<
<

Figure 3.16 Schematic Block Diagram of Dynamic Torque Vector Control
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The FRENIC-MEGA features the dynamic torque vector controller with the flux estimator, which is
always correcting the magnetic flux phase while monitoring the inverter output current as the feedback.
This feature allows the inverter to always apply the drive power with an optimal voltage and current and
consequently respond to quick load variation or speed change.

The feature also estimates the generated torque of the motor from the estimated flux data and output
current to the motor to improve the motor efficiency for matching the current operation situation.

This control mode is effective for applications that need large torque in low speed range or that have quick
load fluctuations. Selecting the dynamic torque vector control automatically enables the auto-torque boost
and slip compensation.

B V/f control with slip compensation active

<Main circuit>
A cowerr 1, e
| | | |
| | e B KA
|
. | :
| AA
=)\ i | : e {
@/ l | m ! i , \IA A\ \@
|
I | @ @i
| |
| | | |
. I _
<Control block>
R + | Vit pattern ﬂ Three- |—] | L
d ] processor
A P phase
ccelerator/ ¢ | voltage > PWM
decelerator »|processor| )
Frequency processor
command
Outpui_<—| v
torque
processor i

Figure 3.17 Schematic Block Diagram of V/f Control with Slip Compensation Active

Applying any load to an induction motor causes a rotational slip due to the motor characteristics,
decreasing the motor rotation. The inverter’s slip compensation function first presumes the slip value of
the motor based on the motor torque generated and raises the output frequency to compensate for the
decrease in motor rotation. This prevents the motor from decreasing the rotation due to the slip.

That is, this function is effective for improving the motor speed control accuracy.
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3.4 Selecting a Motor Drive Control

W Vector control without speed sensor

<Main circuit>
|T_Converter _} [~ 1 _nverter  }--—
i | : |
! | | eBeB B
KX | .
h LAA
t 1
(ANA | .- T (
SE= T VAN
I
| XX | @ i
| |
|
| | | !
-1 |
<Control block>
o ———
N* < T+,o »| Current |Vr_ | _ < >
+ Speed 2 - A analyzer g @ -
> regulator g |- Vi 8o | PwMm
N i L Current | Q" 31 = = >
K] >0-> >
S " A | analyzer
Speed = $
command 2 _ v
= Im ~ <§
B BEK
T N EE
A 4
. Speed
estimator

Figure 3.18 Schematic Block Diagram of Vector Control without Speed Sensor

This control estimates the motor speed based on the inverter's output voltage and current to use the
estimated speed for speed control. In addition, it decomposes the motor drive current into the exciting and
torque current components, and controls each of those components in vector. No PG (pulse generator)
interface card is required. It is possible to obtain the desired response by adjusting the control constants (Pl
constants) using the speed regulator (PI controller).

The vector control without speed sensor in the FRENIC-MEGA series has adopted the magnetic flux
observer system, improving the control performance in the low speed domain.

Since this control controls the motor current, it is necessary to secure some voltage margin between the
voltage that the inverter can output and the induced voltage of the motor, by keeping the former lower than
the latter. Usually the voltage of the general-purpose motor has been adjusted to match the commercial
power, however, in order to secure the voltage margin, it is necessary to keep the motor terminal voltage
low.

If the motor is driven under this control with the motor terminal voltage being low, the rated torque cannot
be obtained even when the rated current originally specified for the motor is applied. To secure the rated
torque, therefore, it is necessary to use a motor with higher rated current. (This also applies to the vector
control with speed sensor.)

This control is not available for MD-mode inverters, so do not set F42 data to "5" for those inverters.
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B Vector control with speed sensor

<Main circuit>
A Converer 1, - e -
| | ! |
| | | | s
peed
i ZS ZS ZS i | I sensor
|
=) i I p T {
Sa= T A M
| |
I | @ @i
| 1
| | | i
| o1 S R R
<Control block>
e ]
tolc
N+* § b ¢ anlixrl;ir:etr > 3 s ]
- Speed ) 89 ¥ pwMm
-4 regulator g ive |+ Current =8 L,
N 5 :’)_» analyzer >
A
Speed 4 4
command = ] v
Im <
99 I« i
I PG interface card

Figure 3.19 Schematic Block Diagram of Vector Control with Speed Sensor

As shown in the above configuration, the inverter is equipped with an optional PG (Pulse Generator)
interface card and receives the feedback signals from the PG to detect the motor rotational position and
speed. This enables rapid-response control of the motor speed with high accuracy. (It is recommended to
use Fuji motors exclusively designed for vector control.)

By dividing the current flowing across the motor into the exciting current and torque current to control
them separately, the inverter can control an induction motor with as high controllability as a DC motor.

This control is suitable for:
« Applications that need to minimize the speed fluctuation over quick load variations
 Applications that need highly precise positioning

« Applications that need the servo-lock function to generate a holding torque negating external
disturbances even while the motor is stopping

» Applications that need large torque output in low speed operation

« Applications that need to protect the equipment from an unexpectedly outputted large torque, because
the torque limiting/controlling function is available
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3.4 Selecting a Motor Drive Control

3.4.2 Selecting a Motor Drive Control by Purpose

Listed below is a general guide for selecting a motor drive control by purpose. Use this guide just for
reference. In individual cases, selection should be made carefully after a technical consultation regarding
the detailed specifications of your system.

Table 3.3 Motor Drive Control by Purpose

Drive control abbreviation: "V/f" (\V/f control), "Torque vector" (Dynamic torque vector control),
"w/o PG" (Vector control without speed sensor), "w/ PG" (Vector control with speed sensor)

Type of o Drive control
industry Applications Segment v | Toraue [ oo b *
vector m
Delivery Crane (Hoisting) | Large crane N N N Y H
equipment Overhead crane N N N Y 9
Compact hoist-type crane N Y Y Y %
(Traveling) | 1:1 Y* Y* Y* Y %
(Traveling) | 1:N Y N N N =
(Traversing) N Y* Y* Y ;i
(Traversing) | With anti-sway control N N N Y =
Traveling dolly Single motor Y Y Y Y 9
Multiple motors Y Y N Y* %
Roller table N N N Y JZ>
Parking tower Less than 50 m/min Y* Y Y Y W)
(Elevator type) 50 m/min or above Y* Y* Y* Y Z
i m
o v e e %
Parking tower (Circulation type) Y* Y Y Y %
Multistory warehouse With position compensation N N Y* Y g
(Stacker crane) Without position compensation Y Y Y Y E
Variable speed escalator Y* Y Y Y g
Plastic Extruding machine Low precision N Y N Y @
High precision N N N Y
Metalworking | Wire drawing machine Straight type with dancer N N N Y
Storage type Y* Y Y Y
Drawbench Y* Y Y Y
Twisting machine Main unit N N N Y
Aucxiliary machine N N N Y
Press main engine driving Standard type Y Y Y Y
High-speed press Y* Y Y Y
Winder/unwinder for iron and steel N N N Y*
Printing and Cut-sheet printer N N N Y
binding Offset printer N N N Y
?Fggf;p;gfgs‘;e)ed printer Line shaft N N N Y
Textile Synthetic fiber spinning Winder N N N Y
Traverser N N N Y
Various rolls, gear pump Y Y Y Y
Preparing machine Taking-up N N N Y*
Feeding N N N Y*

Y: Applicable (Examination required), Y*: Examination required, N: Not applicable
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Table 3.3 Motor Drive Control by Purpose (Continued)

Drive control abbreviation: "V/f" (\V/f control), "Torque vector" (Dynamic torque vector control),
"w/o PG" (Vector control without speed sensor), "w/ PG" (Vector control with speed sensor)

Drive control
J])é%estcr); Applications Segment v | Torave | oooe | wipe
vector

Others Winder without dancer Center drive (winding off) N N N Y*
Surface drive N N N Y
Winder with dancer Center drive (winding off) Y* Y Y Y
Center drive (taking up) Y* Y Y Y
(Cement) kiln Y* Y Y Y
Centrifuge Y* Y Y Y
Agitator Y* Y Y Y
Crusher Y* Y Y* Y

Vibration exciter N N N Y*
Straightening machine N N N Y
Grinder N N N Y
Machine tool (large) N N N Y

Automotive test equipment | Mission tester N N N Y*

Y: Applicable (Examination required), Y*: Examination required, N: Not applicable
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Chapter 4
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.
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4.1 Configuring the FRENIC-MEGA

4.1 Configuring the FRENIC-MEGA

This section lists the names and features of peripheral equipment and options for the FRENIC-MEGA
series of inverters and includes a configuration example for reference. Refer to Figure 4.1 for a quick
overview of available options.

=

Standard keypad

[TP-G1W-J1]
1t can be used to operate the inverter
remotely.

Inverter support software for
Windows (FRENIC Loader)

This software is used to configure
function codes in the inverter from a
computer, and to manage data, etc.
{Itis available as a free download from our
website at:
http:/iweb1.fujielectric.co.jp/Kiki-Info-

® Control option

PG interface cards
- Synchronous operation card
[OPC-G1-PGO]
1) Performs PG vector control with
feedback signals from the encoder.
2) Simultaneously run two motors with

Power ) EN/Userfindex htmi) feedback signals from the encoder.
suppl Extension cable for remote
PPy operation @ -Relay output interface card
[CcB-[I8] [OPC-G1-RY]

Converts the inverter's transistor

This cable is used if remote operation = output to relay output signal.
is to be performed. Computer
+Digital input interface card
MCCB [OPC-G1-Dl]
or Frequency settings with binary or
RCO/ BCD codes.
Arrestor ELCB

[CN23000)

Used to absorb lightning-induced
surges that come in from the power
supply to protect all the equipment
connected to the power supply.
[Handled by Fuji Electric Technica Co., Ltd]

Radio noise reducing zero
phase reactor

[ACL-40B, ACL-74B, F200160]
Used to reduce noise. Effects can be obtained
in frequency band of about 1 MHz or higher.
With the broad frequency band where sffects
can be obtained, itis useful as a simple
countermeasure against noise. If the wiring
length between a motor and the inverter is
short {up to about 66 ft (20 m}), itis recom-
mended to connect one to the power supply
side, and if the length exceeds 66 ft (20 m),
connect it to the output side.

EMC compliant filter

{under contemplation)

Power filter

[Forinput cirewit: RNFCICOIO- CIC1]

[For output circuit: RNFLISCIC - CICT]
Power filters can be used for the
same purpose as EMC compliant
filter, however, they do not comply
with the EMC Directives.

)
—— !
h
.
|
1
,
|
' Keypad
' mounting
)
.
|
I
|

Filter capacitor for radio noise
reduction

[NFMOOIM315KPDO]

Used to reduce noise. It is effective
in the AM radio frequency band.
* Do not use this in the inverter output side.

[Made by NIPPON CHEMI-CON, handled
by Fuji Electric Technica Co., Ltd.]

position

[ Juss (mini B)
N

RJ-45
cannectar
{for keypad)

1
1
:
'
Optional board L
I
'
1
'
'

Control circuit
terminal block

_g Analog frequency meter

Frequency command

Main circuit terminal block

elele L1/R|L2is[Lam
Rls|T 010 QO

Contactor |o—a—0 M

DB | P1 [P(+)|NG-)
QRS

u|v|w
I

Output circuit filter
Connected to the inverter output
circuit, this filter suppresses
fluctuation of motor terminal voltage
Itis used to prevent damage to the
motor insulation caused by surge
voltage, in 460 V series inverters.
3K When this fiter is connected, the "automalic
lowering of carrier frequency” function
cannot be used. Motor tuning is possible
with this filter being connected.

Surge killer
Used to suppress surge voltage
generated by the L-load such as the
magnetic contactor or solencid
valves, to prevent damages and
malfunctions of the electric devices.

-Surge absorber

(Connected in parallel with the cail of

the surge source.)

[S2-A-0 (For magnetic contactor and

solenaid valve)]

[S1-B-0 (For mini control relay and timer))

+Surge killer for L-load

{Connected to the power supply

circuit of the surge source)

[FSL-323 (For three-phase)]

[FSL-123 (For single-phase)]
[Handled by Fuji Electric Technica Co., Ltd]

Motor

Braking resistor
[bBOO- O, bBOO-OC]

Used to improve the braking capacity in
cases where there is frequent starting and
stopping or when the load is great from the
inertial moment, etc.

When using it combined with the
braking unit, connect it to the terminal
on the braking unit.

DC reactor

[