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Thank you for choosing this SYSDRIVE 3G3MV-series product. Proper use
and handling of the product will ensure proper product performance, will
lengthen product life, and may prevent possible accidents.

Please read this manual thoroughly and handle and operate the product
with care.

NOTICE

1. This manual describes the functions of the product and relations with other
products. You should assume that anything not described in this manual is
not possible.

2. Although care has been given in documenting the product, please contact
your OMRON representative if you have any suggestions on improving this
manual.

3. The product contains potentially dangerous parts under the cover. Do not
attempt to open the cover under any circumstances. Doing so may result in
injury or death and may damage the product. Never attempt to repair or dis-
assemble the product.

4. We recommend that you add the following precautions to any instruction
manuals you prepare for the system into which the productis being installed.

* Precautions on the dangers of high-voltage equipment.

* Precautions on touching the terminals of the product even after power has
been turned off. (These terminals are live even with the power turned off.)

5. Specifications and functions may be changed without notice in order to
improve product performance.

Items to Check Before Unpacking

Check the following items before removing the product from the package:

» Has the correct product been delivered (i.e., the correct model number and
specifications)?

» Has the product been damaged in shipping?
* Are any screws or bolts loose?
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Checking Before Unpacking

m Checking the Product

On delivery, always check that the delivered product is the SYSDRIVE 3G3MV Inverter
that you ordered.

Should you find any problems with the product, immediately contact your nearest local
sales representative.

e Checking the Nameplate

Inverter model (" OMRON INVERTER 3G3MV-A2001 h

Input specifications ———=| INPUT : AC3PH 200-230V 50/60Hz 1.1A

Output specifications — | OUTPUT: AC3PH 0-230V 0-400Hz 0.8A 0.3kVA
put sp LOT NO: MASS : 0.6kg

SERNO: PRG :

FILE NO : E179149 INSTALLATION CATEGORY II

k|P20 OMRON Corporation MADE IN JAPAN Mg )

e Checking the Model

3G3MV-A 4 007 N Z 00001

—— Special software option

No Heatsink

No potentiometer

Maximum applicable motor capacity
Voltage class

Installation type

Series name: 3G3MV Series

Installation Type
|A [Closed wall mounting

Voltage Class

2 Three-phase 200-VAC input
(200-V class)

B Single-phase 200-VAC input
(200-V class)

4 Three-phase 400-VAC input
(400-V class)




Maximum Applicable Motor Capacity

001 0.1 (0.1) KW
002 |0.2 (0.25/0.37) kW
004 |0.4 (0.55) kW

007 |0.75 (1.1) kW

015 |[1.5 (1.5) kW

022 (2.2 (2.2) kW
030 |[3.0 (3.0) kW
040 |4.0 (4.0) KW
055 |5.5 (5.5) kW
075 |7.5 (7.5) kW

Note The figures in parentheses indicate capacities for motors used outside Japan.

Front Cover options

B Blank cover
N No potentiometer

Heatsink option
|Z  |No Heatsink |

e Checking for Damage
Check the overall appearance and check for damage or scratches resulting from trans-
portation.



Warning Labels

Warning labels are pasted on the product as shown in the following illustration. Be sure to
follow the instructions given there.

m Warning Labels

J :
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/\WARNING

& Caution

&Caution

& Caution

&Caution

Be sure confirm that the RUN signal is turned OFF before turning ON the power
supply, resetting the alarm, or switching the LOCAL/REMOTE selector. Doing so
while the RUN signal is turned ON may result in injury.

Be sure to confirm permissible ranges of motors and machines before operation
because the Inverter speed can be easily changed from low to high. Not doing so
may result in damage to the product.

Provide a separate holding brake when necessary. Not doing so may result in injury.

Do not perform a signal check during operation. Doing so may result in injury or dam-
age to the product.

Do not carelessly change settings. Doing so may result in injury or damage to the
product.

Maintenance and Inspection Precautions

/\WARNING

/\WARNING

/\WARNING

/\WARNING

& Caution

& Caution

Do not touch the Inverter terminals while the power is being supplied.

Maintenance or inspection must be performed only after turning OFF the power
supply, confirming that the CHARGE indicator (or status indicators) is turned OFF,
and after waiting for the time specified on the front cover. Not doing so may result in
electrical shock.

Maintenance, inspection, or parts replacement must be performed by authorized
personnel. Not doing so may result in electrical shock or injury.

Do not attempt to take the Unit apart or repair. Doing either of these may result in
electrical shock or injury.

Carefully handle the Inverter because it uses semiconductor elements. Careless
handling may result in malfunction.

Do not change wiring, disconnect connectors or Operator, or replace fans while
power is being supplied. Doing so may result in injury or malfunction.



&Caution

& Caution

&Caution

&Caution

& Caution

&Caution

Install external breakers and take other safety measures against short-circuiting in
external wiring. Not doing so may result in fire.

Confirm that the rated input voltage of the Inverter is the same as the AC power sup-
ply voltage. An incorrect power supply may result in fire, injury, or malfunction.

If you use a Braking Resistor or a Braking Resistor Unit, connect them as specified in
the manual. Not doing so may result in fire.

Be sure to wire correctly and securely. Not doing so may resultin injury or damage to
the product.

Be sure to firmly tighten the screws on the terminal block. Not doing so may result in
fire, injury, or damage to the product.

Do not connect an AC power to the U, V, or W output. Doing so may resultin damage
to the product or malfunction.

Operation and Adjustment Precautions

/\WARNING

/\WARNING

/\WARNING

/\WARNING

/\ WARNING

/\WARNING

/\WARNING

Turn ON the input power supply only after mounting the front cover, terminal covers,
bottom cover, Operator, and optional items. Not doing so may result in electrical
shock.

Do not remove the front cover, terminal covers, bottom cover, Operator, or optional
items while the power is being supplied. Not doing so may result in electrical shock.

Do not operate the Operator or switches with wet hands. Doing so may result in
electrical shock.

Do not touch the inside of the Inverter. Doing so may result in electrical shock.

Do not come close to the machine when using the error retry function because the
machine may abruptly start when stopped by an alarm. Doing so may result in injury.

Do not come close to the machine immediately after resetting momentary power
interruption to avoid an unexpected restart (if operation is set to be continued in the
processing selection function after momentary power interruption is reset). Doing so
may result in injury.

Provide a separate emergency stop switch because the STOP Key on the Operator
is valid only when function settings are performed. Not doing so may result in injury.



Transportation Precautions

& Caution

& Caution

& Caution

Do not hold by front cover or panel , instead, hold by the radiation fin (heat sink) while
transporting the product. Doing so may result in injury.

Do not pull on the cables. Doing so may result in damage to the product or malfunc-
tion.

Use the eye-bolts only for transporting the Inverter. Using them for transporting the
machinery may result in injury or malfunction.

Installation Precautions

&Caution

& Caution

& Caution

& Caution

&Caution

Be sure to install the product in the correct direction and provide specified clear-
ances between the Inverter and control panel or with other devices. Not doing so
may result in fire or malfunction.

Do not allow foreign objects to enter inside the product. Doing so may result in fire or
malfunction.

Do not apply any strong impact. Doing so may result in damage to the product or
malfunction.

Provide an appropriate stopping device on the machine side to secure safety. (A
holding brake is not a stopping device for securing safety.) Not doing so may resultin
injury.

Provide an external emergency stopping device that allows an instantaneous stop of
operation and power interruption. Not doing so may result in injury.

Wiring Precautions

/\WARNING

/\WARNING

/\WARNING

/\WARNING

Wiring must be performed only after confirming that the power supply has been
turned OFF. Not doing so may result in electrical shock.

Wiring must be performed by authorized personnel. Not doing so may result in
electrical shock or fire.

Be sure to confirm operation only after wiring the emergency stop circuit. Not doing
SO may result in injury.

Always connect the ground terminals to a ground of 100 Q or less for the 200-VAC
class, or 10 Q or less for the 400-VAC class. Not connecting to a proper ground may
result in electrical shock.



General Precautions

Observe the following precautions when using the SYSDRIVE Inverters and peripheral

devices.

This manual may include illustrations of the product with protective covers removed in order
to describe the components of the product in detail. Make sure that these protective covers
are on the product before use.

Consult your OMRON representative when using the product after a long period of storage.

/\WARNING

/\WARNING

/\WARNING
/\WARNING

/\WARNING

&Caution

&Caution

& Caution

&Caution

Do not touch the inside of the Inverter. Doing so may result in electrical shock.

Operation, maintenance, or inspection must be performed after turning OFF the
power supply, confirming that the CHARGE indicator (or status indicators) are OFF,
and after waiting for the time specified on the front cover. Not doing so may result in
electrical shock.

Do not damage, pull on, apply stress to, place heavy objects on, or pinch the cables.
Doing so may result in electrical shock.

Do not touch the rotating parts of the motor under operation. Doing so may result in
injury.

Do not modify the product. Doing so may result in injury or damage to the product.

Do not store, install, or operate the product in the following places. Doing so may
result in electrical shock, fire or damage to the product.

* Locations subject to direct sunlight.

* Locations subject to temperatures or humidity outside the range specified in the
specifications.

* Locations subject to condensation as the result of severe changes in temperature.
* Locations subject to corrosive or flammable gases.

* | ocations subject to exposure to combustibles.

* Locations subject to dust (especially iron dust) or salts.

e Locations subject to exposure to water, oil, or chemicals.

» L ocations subject to shock or vibration.

Do not touch the Inverter radiator, regenerative resistor, or Servomotor while the
power is being supplied or soon after the power is turned OFF. Doing so may resultin
a skin burn due to the hot surface.

Do not conduct a dielectric strength test on any part of the Inverter. Doing so may
result in damage to the product or malfunction.

Take appropriate and sufficient countermeasures when installing systems in the fol-
lowing locations. Not doing so may result in equipment damage.

* Locations subject to static electricity or other forms of noise.

* Locations subject to strong electromagnetic fields and magnetic fields.
* L ocations subject to possible exposure to radioactivity.

* Locations close to power supplies.



Notice:

OMRON products are manufactured for use according to proper procedures by a qualified
operator and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual.
Always heed the information provided with them. Failure to heed precautions can result in
injury to people or damage to property.

/N\DANGER Indicates animminently hazardous situation which, if not avoided, will result in death
or serious injury.

/N\WARNING Indicates a potentially hazardous situation which, if not avoided, could resultin death
or serious injury.

& Caution Indicates a potentially hazardous situation which, if not avoided, may result in minor
or moderate injury, or property damage.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when
it refers to an OMRON product, regardless of whether or not it appears in the proper name
of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products,
often means “word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation
for anything else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different
types of information.

Note Indicates information of particular interest for efficient and convenient operation of the product.

© OMRON, 2001

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted,
in any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior
written permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because

OMRON is constantly striving to improve its high-quality products, the information contained in this manual
is subject to change without notice. Every precaution has been taken in the preparation of this manual. Never-
theless, OMRON assumes no responsibility for errors or omissions. Neither is any liability assumed for dam-

ages resulting from the use of the information contained in this publication.
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Overview

Chapter 1

1-1 Function

The high-function compact SYSDRIVE 3G3MV-Series Inverter is the first
compact Inverter to feature open-loop vector control.
The 3G3MV Inverter meets EC Directives and UL/cUL standard require-
ments for worldwide use.
Furthermore, the 3G3MV-Series Inverter incorporates a variety of conve-
nient control, network, and I/O functions that are versatile and easy-to-use.

m SYSDRIVE 3G3MV Inverter Models

* The following 200-V-class (three- and single-phase 200-VAC types) and 400-V-class

(three-phase 400-VAC type) 3G3MV models are available.

Rated voltage Protective Maximum applied Model
structure motor capacity
3-phase 200 VAC Panel mounting type | 0.1 (0.1) KW 3G3MV-A2001
(conform to 1P20) 0.2 (0.25) kW 3G3MV-A2002
0.4 (0.55) kW 3G3MV-A2004
0.75 (1.1) kW 3G3MV-A2007
1.5 (1.5) KW 3G3MV-A2015
3G3MV-A2022
3G3MV-A2040

Closed wall
mounting type

2.2 (2.2) kKW
4.0 (4.0) KW
5.5 (5.5) kKW

3G3MV-A2055

(conform to NEMA1 |7 5 (7.5) kW 3G3MV-A2075
and 1P20)
Single-phase 200 VAC | Panel mounting type [ 0.1 (0.1) kW 3G3MV-AB001
(conforming to IP20) [0.2 (0.25) kW 3G3MV-AB002
0.4 (0.55) kW 3G3MV-AB004
0.75 (1.1) kW 3G3MV-AB007
1.5 (1.5) kW 3G3MV-AB015
2.2 (2.2) kW 3G3MV-AB022
4.0 (4.0) kW 3G3MV-AB040

1-2
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3-phase 400 VAC Panel mounting type |0.2 (0.37) kW 3G3MV-A4002

(conform to 1P20) 0.4 (0.55) kW 3G3MV-A4004

0.75 (1.1) kW 3G3MV-A4007

1 5 (1.5) kW 3G3MV-A4015

2 (2.2) kW 3G3MV-A4022

3 0 (3.0) kW 3G3MV-A4030

4 0 (4.0) kW 3G3MV-A4040

Closed wall mounting 5 (5.5) kKW 3G3MV-A4055

type

()égnform to NEMA1 7.5 (7.5) kW 3G3MV-A4075

and IP20)

Note The figures in parentheses indicate capacities for motors used outside Japan.

m Powerful Torque Ideal for a Variety of Applications

The 3G3MV is OMRON:'s first compact Inverter incorporating an open-loop vector con-
trol function, which ensures a torque output that is 150% of the rated motor torque at an
output frequency of 1 Hz.

Ensures a more powerful revolution at low frequencies than any conventional inverter.
Furthermore, the 3G3MV Inverter suppresses the revolution fluctuation caused by the
load.

Incorporates a fully automatic torque boost function that drives the motor powerfully in
V/f control.

Incorporates a high-speed current limit function, thus suppressing overcurrent caused
by high torque and ensuring smooth operation of the motor.

m Convenient Easy-to-use Functions

* The FREQUENCY adjuster of the Digital Operator allows easy operation. The default
setting is for operation according to the FREQUENCY adjuster setting.

* The Digital Operator has a parameter copy function ensuring easy parameter control.

* Ease of maintenance is ensured. The cooling fan is easily replaceable. The life of the
cooling fan can be prolonged by turning ON the cooling fan only when the Inverter is in
operation.

e Incorporates a braking transistor. Therefore, the Inverter will provide powerful control
by just connecting a braking resistor.

* Incorporates an inrush current preventive circuit that prevents contact weld at the input
power supply block.
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m International Standards (EC Directives and UL/cUL
Standards)

The 3G3MV Inverter meets the EC Directives and UL/cUL standard requirements for
worldwide use.

Classification Applicable standard
EC Directives |EMC directive EN50081-2 and EN50082-2
Low-voltage directive | prEN50178
UL/cUL UL508C

m Compatible with CompoBus/D and RS-422/485

* Supports RS-422 and RS-485 communications conforming to the MODBUS Commu-
nications Protocol, thus making it possible to easily construct networks with the use of
the Protocol Macro or ASCII Unit mounted on an OMRON SYSMAC PC. The MOD-
BUS Communications Protocol is a trademark of AEG Schneider Automation.

* Connects to the 3G3MV-PDRT1-SINV CompoBus/D Communications Unit. A remote
I/O function for CompoBus/D communications is available to the 3G3MV Inverter,
which ensures ease of communications just like standard I/O communications.
Furthermore, CompoBus/D communications conform to the DeviceNet communica-
tions protocol for open networks, thus allowing construction of multi-vendor networks
in which other companies’ devices can coexist.

Note Modbus communication and CompoBus/D communication cannot be performed
simultaneously. It is necessary to select the type of communication required.

m Handles a Variety of I/O Signals

Handles a variety of 1/O signals over a wide application range as described below.
* Analog voltage input: Oto10V

* Analog current input: 4 to 20 or 0 to 20 mA

* Pulse train input: 0.1 to 33.0 kHz

* Multi-function analog output or pulse train output is selectable as monitor output

m Suppression of Harmonics
Connects to DC reactors, thus suppressing harmonics more effectively than conven-
tional AC reactors.

Furtherimprovement in the suppression of harmonics is possible with the combined use
of the DC and AC reactors.

1-4



Overview

Chapter 1

1-2 Nomenclature

m Panel

B

MIN
FREQUENCY

DIGITAL OPERATCR
PJVOP140

OMRON

Front panet
mounting
screw

Terminal —3—
cover

Four
mounting —_@ l
.

;@ RUN

SYSDRIVE
3G3MV INVERTER

200V 3PHASE l | ||II| I nermstzoraosr  1.5KW

A WARN'NG — Risk of electric shock.

* Read manual before installing.
A & Wait 1 minute for capacitor discharge after
disconnecting power supply.
® To conform toC € requirements, make sure
to ground the supply neutral for 400V class.

Q AVERTISSMENT Risque de décharge
— électrique.
© Lisez manuel avant d'installer.
A o Attendez 1 minute apres d'étachment d'electricite,
juscequ'a les condensateurs sont décharges.

* Pour répondre aux exigences C€, s'assurer que~
le neutre est a la masse pour la série 400V.

VAN e IR — U5 - BEOBZNEBOET.

® BXAHI, EHROFICIEATERRHABESTH T,
A o BRERUBREN%  SLUARETOY b/-Z
AEHNTTE L.
® 400VHRA V)~ DIBHIF. BROPHEADEIIINT
WD T EEMEBULTTEL. (CEX)

]

ALARM[ <}—

—— RUN indicator
—— ALARM display

— Front cover

holes

Bottom cover

Note None of the following 200-V models have a terminal cover or mounting holes.
Instead, the front cover is used as a terminal cover and two U-shaped cutouts are
provided in place of the mounting holes.
3G3MV-A2001 (0.1 kW), 3G3MV-A2002 (0.2 kW), 3G3MV-A2004 (0.4 kW), and

3G3MV-A2007 (0.75 kW)

3G3MV-AB001 (0.1 kW), 3G3MV-AB002 (0.2 kW), and 3G3MV-AB004 (0.4 kW)
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m Digital Operator

Data display ——
Simplified-LED
indicators { — FBEQUENCY
adjuster
Operation keys
Appearance Name Function
Data display Displays relevant data items, such as frequency
reference, output frequency, and parameter set
values.
FREQUENCY Sets the frequency reference within a range
adjuster between 0 Hz and the maximum output

Q7
MIN MAX
FREQUENCY

frequency.

FREF indicator

The frequency reference can be monitored or set
while this indicator is lit.

FOUT indicator The output frequency of the Inverter can be
monitored while this indicator is lit.

IOUT indicator The output current of the Inverter can be
monitored while this indicator is lit.

VINTR MNTR indicator The values set in UO1 through U18 are
monitored while this indicator is lit. Depending on
the inverter capacity, the quantity of the Uxx will
be different.

R F/R indicator The direction of rotation can be selected while
this indicator is lit when operating the Inverter
with the RUN Key.

LO/RE indicator The operation of the Inverter through the Digital

Operator or according to the set parameters is

selectable while this indicator is lit.

Note This status of this indicator can be only
monitored while the Inverter is in operation.
Any RUN command input is ignored while
this indicator is lit.

1-6




Overview Chapter 1
Appearance Name Function
PRGM indicator The parameters in n001 through n179 can be set
or monitored while this indicator is lit.

Note While the Inverter is in operation, the
parameters can be only monitored and only
some parameters can be changed. Any
RUN command input is ignored while this
indicator is lit. Unless n001 is 5.

Mode Key

Switches the simplified-LED (setting and
monitor) item indicators in sequence.

Parameter being set will be canceled if this key is
pressed before entering the setting.

Increment Key

Increases multi-function monitor numbers,
parameter numbers, and parameter set values.

Decrement Key

Decreases multi-function monitor numbers,
parameter numbers, and parameter set values.

6o B

Enter Key

Enters multi-function monitor numbers,
parameter numbers, and internal data values
after they are set or changed.

o)
2

u

RUN Key

Starts the Inverter running when the 3G3MV is in
operation with the Digital Operator.

STOP
RESET

STOP/RESET Key

Stops the Inverter unless parameter n007 is set
to disable the STOP Key. Functions as a Reset
Key when an inverter error occurs (see note).

Note For safety reasons, the reset will not work while a RUN command (forward or reverse) is in effect.
Wait until the RUN command is OFF before resetting the Inverter.
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1-3 New Features

New features have been added to 3G3MV-Series models with 5.5-kW and 7.5-kW ca-
pacities (i.e., the 3G3MV-A2055/A2075/ A4055/A4075). These features are outlined
below and explained in detail in Chapter 6.

m New Features for 3G3MV-A2055/A2075/ A4055/A4075 only

e Enclosure Rating: Closed Wall-mounting Conforming to IP20/NEMA1
The 5.5-kW and 7.5-kW Inverters have closed wall-mounting specifications that conform to
IP20/NEMAT1, so they can operate in an ambient temperature range of -10 to 40°C.

Note To operate this Inverter within an ambient temperature range of -10 to 50°C, remove the top and
bottom covers to convert it to a panel-mounting model (IP00).

e Default Settings Changed for V/f Patterns (Parameters: n011 to n017)

For 5.5-kW and 7.5-kW Inverters, two of the default settings have been changed. The default settings
for the middle output frequency voltage (VC) (n015) and the minimum output frequency voltage (VMIN
(n017) have both been changed to 10 V for 200-V-class models and to 20 V for 400-V-class models.

e Inverter Overheating Warning Input

(Parameters: n050 to n056; Fault Display: oH3)
An Inverter overheating warning input has been added as a new function that can be set for multi-func-
tion inputs 1 to 7 (n050 to n056). When this warning is input, an oH3 fault (nonfatal error, please check
page 8-11) will be displayed. This input can be used for functions such as thermal contact connections
for peripheral overheating detection.

® Frequency Reference Loss Detection (Parameter: n064)

When the frequency is referenced using analog frequency reference inputs (0to 10 V/4 to 20 mA/0 to 20
mA), this function detects sudden changes in analog inputs as errors (disconnection, short circuit,
breakdown, etc.) and outputs the frequency reference loss output that is set in multi-function outputs 1
to 3 (n057 to n059). After the change is detected, operation continues at 80% of the frequency reference
prior to the change.

e Accumulated Operating Time (Monitor: U-13; Parameters: n087, n088)
This function calculates and stores in memory the Inverter’s accumulated power-ON time or RUN time.
Use it for checking and determining the maintenance schedule.

e Speed Search Adjustment (Parameters: n101, n102)

Afunction has been added for adjusting the speed search. (The speed search is a function for detecting
and smoothly controlling the speed of a free running motor.) The speed search operating time and
search level can be adjusted.

e Input Open-phase Detection

(Parameters: n166, n167; Fault Display: PF)
This function detects the Inverter’s input power supply open phase. Open phases are detected through
main circuit voltage fluctuations, so this function can also be used for detecting abnormal voltage fluc-
tuations in the input power supply voltage.
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e Output Open-phase Detection
(Parameters: n168, n169; Fault Display: LF)

This function detects open phases between the Inverter output and the motor.

e Ground Fault Detection (Fault Display: GF)
This function detects ground faults between the Inverter output and the motor.

e Load Short-circuit Detection (Fault Display: SC)
Prior to an Inverter output, this function detects whether the output is short-circuited. If short-circuiting
occurs during an output, it detects an overcurrent (0C).

1-9
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2-1 Installation

2-1-1 Dimensions

¢ 3G3MV-A2001 to 3G3MV-A2007 (0.1 to 0.75 kW) 3-phase 200-VAC Input
3G3MV-AB001 to 3G3MV-AB004 (0.1 to 0.4 kW) Single-phase 200-VAC

Input
.
° iRl
¢ Hl ¢ g ] l
mof 1
i 0
— 11
5 t
6 56 8.5 D
68
Rated voltage Model 3G3MV- Dimensions (mm) Weight (kg)
D t
3-phase 200 VAC |A2001 76 3 Approx. 0.6
A2002 76 3 Approx. 0.6
A2004 108 5 Approx. 0.9
A2007 128 5 Approx. 1.1
Single-phase ABOO1 76 3 Approx. 0.6
200 VAC AB002 76 3 Approx. 0.7
AB004 131 5 Approx. 1.0
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e 3G3MV-A2015 to 3G3MV-A2022 (1.5 to 2.2 kW) 3-phase 200-VAC Input
3G3MV-AB007 to 3G3MV-AB015 (0.75 to 1.5 kW) Single-phase 200-VAC
Input
3G3MV-A4002 to 3G3MV-A4022 (0.2 to 2.2 kW) 3-phase 400-VAC Input

) g o :r;[—
O O || HE 1
¢ 2 8 | H I
( I |
ejtil I
? Ee—mE=ilis
. 96 Four, 5 dia. 5
108 8.5 D
Rated voltage Model 3G3MV- Dimensions (mm) Weight (kg)
D
3-phase 200 VAC A2015 131 Approx. 1.4
A2022 140 Approx. 1.5
Single-phase 200 VAC |AB007 140 Approx. 1.5
ABO15 156 Approx. 1.5
3-phase 400 VAC A4002 92 Approx. 1.0
A4004 110 Approx. 1.1
A4007 140 Approx. 1.5
A4015 156 Approx. 1.5
A4022 156 Approx. 1.5
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® 3G3MV-A2040 (4.0 kW) 3-phase 200-VAC Input
3G3MV-AB022 (2.2 kW) Single-phase 200-VAC Input
3G3MV-A4030 to 3G3MV-A4040 (3.0 to 4.0 kW) 3-phase 400-VAC Input

ff ki — | o -
° S
“Blay ||| Il
¢ i 0 EE: E
o a0 ||
OF=H
128 Four, 5 dia. 5
140 8.5 D
Rated voltage Model 3G3MV- Dimensions (mm) Weight (kg)
D
3-phase 200 VAC A2040 143 Approx. 2.1
Single-phase 200 VAC |AB022 163 Approx. 2.2
3-phase 400 VAC A4030 143 Approx. 2.1
3-phase 400 VAC A4040 143 Approx. 2.1

e 3G3MV-AB040 (4.0 kW) Single-phase 200-VAC Input

& o ;
0 onnenaannann
O ] %E
@ 8 [+ 2o B ——H—T,_ m__”
( o QOnanonn %
00) fl 'j
? 4 e —— SIS ==
‘ 158 5
170 85 D
Rated voltage Model 3G3MV- Dimensions (mm) Weight (kg)
D
Single-phase 200 VAC |AB040 180 Approx. 2.9
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® 3G3MV-A2055 to 3G3MV-A2075 (5.5 to 7.5kW) 3-phase 200-VAC Input
3G3MV-A4055 to 3G3MV-A4075 (5.5 to 7.5kW) 3-phase 400-VAC Input

Two, 6 dia. 0 o
(o g -
0
4 || e
O - 1| |
LIyl
o UL (0L
00 0000
WD) |
oooooo
N @ /Y DOD —-
- N I — 7 -
6 LIl|. 3
8 164 1.6
180 8.5 D
Rated voltage Model 3G3MV- Dimensions D Weight (kg)
(mm)
3-phase 200 VAC A2055 170 Approx. 4.6
3-phase 200 VAC A2075 170 Approx. 4.8
3-phase 400 VAC A4055 170 Approx. 4.8
3-phase 400 VAC A4075 170 Approx. 4.8
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2-1-2 Installation Conditions

/\WARNING Provide an appropriate stopping device on the machine side to secure safety.

(A holding brake is not a stopping device for securing safety.) Not doing so
may result in injury.

/\WARNING Provide an external emergency stopping device that allows an instantaneous
stop of operation and power interruption. Not doing so may result in injury.

/1\ Caution Be sure to install the product in the correct direction and provide specified
clearances between the Inverter and control panel or with other devices. Not
doing so may result in fire or malfunction. See explanation below.

/\ Caution Do not allow foreign objects to enter inside the product. Doing so may resultin
fire or malfunction.

&Caution Do not apply any strong impact. Doing so may resultin damage to the product
or malfunction.

m [nstallation Direction and Dimensions
* Install the Inverter under the following conditions.

Ambient operating temperature:
Panel-mounting models (conforming to IP20): -10 to 50°C (0.1- to 4.0-kW Inverters)
Closed wall-mounting models (conforming to NEMA1 and IP20):

-10 to 40°C (5.5- to 7.5-kW Inverters)

Humidity: 95% max. (with no condensation)
Note 1. By removing the top and bottom covers from a 5.5- to 7.5-kW Inverter, it can be used

as a panel-mounting model (conforming to IP00) within an ambient temperature
range of -10 to 50°C.

* Install the Inverter in a clean location free from oil mist and dust. Alternatively, install it in a
totally enclosed panel that is completely protected from floating dust.

* When installing or operating the Inverter, always take special care so that metal powder, oil,
water, or other foreign matter does not get into the Inverter.

* Do not install the Inverter on inflammable material such as wood.

* Ifa5.5kW or 7.5kW Inverter is to be installed inside of a control panel, it must have the top and
bottom covers removed and be used as a panel-mounting model (conforming to IP00).
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m Direction

* Install the Inverter on a vertical surface so that the characters on the nameplate are
oriented upward.

® Dimensions

* When installing the Inverter, always provide the following clearances to allow normal
heat dissipation from the Inverter.

]
W =30 mm min. 100 mm min. Air ‘i:
L]
Inverter Inverter Inverter Side
[
| W LW | W 100 mm min. Air 4
T

m Ambient Temperature Control

 To enhance operation reliability, the Inverter should be installed in an environment free
from extreme temperature changes.

* If the Inverter is installed in an enclosed environment such as a box, use a cooling fan
or air conditioner to maintain the internal air temperature below 50°C.
The life of the built-in electrolytic capacitors of the Inverter is prolonged by maintaining
the internal air temperature as low as possible.

* The surface temperature of the Inverter may rise approximately 30°C higher than the
ambient temperature. Be sure to keep away equipment and wires from the Inverter as
far as possible if the equipment and wires are easily influenced by heat.

m Protecting Inverter from Foreign Matter during Installation

* Place a cover over the Inverter during installation to shield it from metal power pro-
duced by drilling.
Upon completion of installation, always remove the cover from the Inverter. Otherwise,
ventilation will be affected, causing the Inverter to overheat.
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2-1-3 Removing and Mounting the Covers

To mount the Inverter, it is necessary to remove the front cover, terminal
cover (unless the Inverter is a 200-V model), and the Digital Operator. To
wire the Inverter, it is necessary to remove the front cover, terminal cover
(unless the Inverter is a 200-V model), and bottom cover from the Inverter.
Follow the instructions below to remove the covers from the Inverter.

To mount the covers, take the opposite steps.

m Removing the Front Cover
*Loosen the front cover mounting screws with a screwdriver.

* Press the left and right sides of the front cover in the arrow 1 directions and lift the bot-

tom of the cover in the arrow 2 direction to remove the front cover as shown in the fol-
lowing illustration.
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m Removing the Terminal Cover

e 0.2- to 3.7-kW Inverters

« After the front cover is removed, press the left and right sides of the terminal cover in
the arrow 1 directions and lift the terminal cover in the arrow 2 direction as shown in the
following illustration.

e 5.5-/7.5-kW Inverters
» Loosen the terminal cover screws in the direction of arrows 1.

* Press the left and right sides of the terminal cover in the direction of arrows 2 and lift it in
the direction of arrow 3 as shown in the following illustration.

Note None of the following 200-V models have a terminal cover. Instead, the front
cover is used as a terminal cover.
3G3MV-A2001 (0.1 kW), 3G3MV-A2002 (0.2 kW), 3G3MV-A2004 (0.4 kW),
3G3MV-A2007 (0.75 kW), 3G3MV-AB001 (0.1 kW), 3G3MV-AB002 (0.2 kW),
and 3G3MV-AB004 (0.4 kW)
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m Removing the Bottom Cover

* After removing the front cover and terminal cover, press the bottom cover in the arrow 1
direction based on position A as a fulcrum.

m Removing the Digital Operator

* After removing the front cover, lift up the upper and lower right-hand sides (positions A)
of the Digital Operator in the arrow 1 direction as shown in the following illustration.
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2-2 Wiring

/\WARNING

/\WARNING

/\WARNING

/A WARNING

/1\ Caution

/I\ Caution

/\ Caution

/I\ Caution

/I\ Caution

/1\ Caution

Wiring must be performed only after confirming that the power
supply has been turned OFF. Not doing so may result in electrical
shock.

Wiring must be performed by authorized personnel. Not doing so
may result in electrical shock or fire.

Be sure to confirm operation only after wiring the emergency stop
circuit. Not doing so may result in injury.

Always connect the ground terminals to a ground of 100 Q or less for
the 200-VAC class, or 10 Q or less for the 400-VAC class. Not
connecting to a proper ground may result in electrical shock.

Install external breakers and take other safety measures against
short-circuiting in external wiring. Not doing so may result in fire.

Confirm that the rated input voltage of the Inverter is the same as the
AC power supply voltage. An incorrect power supply may result in
fire, injury, or malfunction.

If you use a Braking Resistor or a Braking Resistor Unit, connect
them as specified in the manual. Not doing so may result in fire.

Be sure to wire correctly and securely. Not doing so may result in
injury or damage to the product.

Be sure to firmly tighten the screws on the terminal block. Not doing
so may result in fire, injury, or damage to the product.

Do not connect an AC power to the U, V, or W output. Doing so may
result in damage to the product or malfunction.
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2-2-1 Terminal Block

To wire the terminal block of the Inverter, remove the front cover, terminal
cover (unless the Inverter is a 200-V model), and bottom cover from the
Inverter.

There is a label under the front cover indicating the arrangement of main
circuit terminals. Be sure to remove the label after wiring the terminals. The
output terminal of the motor has a label as well. Remove the label before
wiring the motor terminal.

m Arrangement of Control Circuit Terminals

22000002000 S
e e e Control circuit terminals
QPP

: — 5|s6[s7]P1]P2|R-HR-|FS|FR]FC]
; l DDV DDDD
[ [ [ ] BRGNS o N B g T s T s e e s e s | e e men
O] AR %N XX XX XXX XXX,
N 8 [MATMB]MC] [s1]s2]s3][s4]sc|Pc|s+|s—|am|ac]|RrP]

m Arrangement of Main Circuit Terminals

e 3G3MV-A2001 through 3G3MV-A2007 (0.1 through 0.75 kW):
3-phase 200-VAC Input
3G3MV-AB001 through 3G3MV-AB004 (0.1 through 0.4 kW):
Single-phase 200-VAC Input

Power supply input

!R/L1 ,S/L2|T/L3| +1 |U/T1 ‘V/TZ‘W[BI

LI TE 1 [ 17 1f 1
SIS

I I T P
[©] - [+2]e [e2[D]

Note For single-phase input, connect R/L1 and S/L2.
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® 3G3MV-A2015 to 3G3MV-A2022 (1.5 to 2.2 kW): 3-phase 200-VAC Input
3G3MV-AB007 to 3G3MV-AB015 (0.75 to 1.5 kW):
Single-phase 200-VAC Input
3G3MV-A4002 to 3G3MV-A4022 (0.2 to 2.2 kW): 3-phase 400-VAC Input

| - | +1 ] +2 |

79N

oD

1 I \& . .

TN 7N IZENTTZEN 7NN 7N 79N
slolelcloelolo
LU b ol e o o o
LR/U SN2 | TAL3 B1 I B2 wTt ] V/TZ]W/TS]
%) 5%

Note For single-phase input, connect R/L1 and S/L2.

¢ 3G3MV-A2040 (4.0 kW) to -A2075 (4.0 to 7.5kW): 3-phase 200-VAC Input
3G3MV-AB022 to 3G3MV-AB040 (2.2 to 4.0 kW):
Single-phase 200-VAC Input
3G3MV-A4030 to 3G3MV-A4075 (3.0 to 7.5 kW): 3-phase 400-VAC Input

ZIN ZENZN 72N NN 7N 7N 72N
ORI
[ N A ol Aol Aol ol s
l RA1 | S/L2 | TAS | - +1\[/+2 i B1 B2 U/t | v l W/T3 l
& &

Note For single-phase input, connect R/L1 and S/L2.
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m Main Circuit Terminals

Symbol Name Description

R/LA1 Power supply input  |3G3MV-A2[]: 3-phase 200 to 230 VAC

S/Lo terminals 3G3MV-AB[: Single-phase 200 to 240 VAC (see note

1)

T/L3 3G3MV-A4[: 3-phase 380 to 460 VAC

U/T1 Motor output 3-phase power supply output for driving motors. (see
terminals note 2)

VT2 3G3MV-A2[] and 3G3MV-ABL: 3-phase 200 to

W/T3 230 VAC

3G3MV-A4[]: 3-phase 380 to 460 VAC

B1 Braking Resistor Terminals for attaching an external Braking Resistor or
connection terminals |a Braking Resistor Unit. (Connect to detect overvoltage

B2 during braking.)

+1 Connection terminals | Connect the DC reactor for suppressing harmonics to
+1 and +2: terminals +1 and +2.

) DC reactor _ When driving the Inverter with DC power, input the DC
connection terminals | hower to terminals +1 and -.
+1 and -: (Terminal +1 is a positive terminal.)

DC power supply
input terminals

Ground terminal

Be sure to ground the terminal under the following
conditions.

3G3MV-A2[]: Ground at a resistance of 100 Q or less.
3G3MV-AB[]: Ground at a resistance of 100 Q or less.

3G3MV-A4[]: Ground at a resistance of 10 Q or less.
To conform to EC Directives, connect to the neutral
point of the power supply.

Note Be sure to connect the ground terminal directly
to the motor frame ground.

Note 1. Connect single-phase input to both the R/L1 terminal and the S/L2 terminal.

Note 2. The maximum voltage at the output side corresponds to the power supply volt-
age for Inverter input.
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m Control Circuit Terminals

Symbol Name Specification
Input | S1 | Multi-function input 1 | Photocoupler
(Forward/Stop) 8 mA at 24 V DC (See notes 2 and 3.)
S2 |Multi-function input 2
(Reverse/Stop)
S3 | Multi-function input 3
(External fault: Nor-
mally open)
S4 | Multi-function input 4
(Fault reset)
S5 | Multi-function input 5
(Multi-step speed ref-
erence 1)
S6 | Multi-function input 6
(Multi-step speed ref-
erence 2)
S7 | Multi-function input 7
(Inching frequency
command)
SC [Sequence input com-
mon
FS |Frequency reference |20 mA at 12V DC
power supply output
FR |Frequency reference |0to 10V DC (Input impedance: 20 kQ)
input
FC |Frequency reference
common
RP | Pulse train input Response frequency: 0 to 33 kHz (30% to 70% ED)*
H:3.5t013.2V
L: 0.8 V max.
(Input impedance: 2.24 kQ)
CN2 |1 Multi-function analog | Voltage input (between terminals 1 and 3):
voltage input 0to 10 V DC (Input impedance: 20 kQ2)
2 | Multi-function analog | Current input (between terminals 2 and 3):
current input 4 to 20 mA (Input impedance: 250 Q). This connector
3 |Multi-function analog |is located in the Unit Operator of the Inverter.
input common

* ED = Operating Duty Cycle.
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Symbol Name Specification
Out- | MA | Multi-function contact |Relay output
put output (Normally open: |1 A max. at 30 V DC
During operation) 1 A max. at 250 V AC

MB | Multi-function contact
output (Normally
closed:

During operation)
MC | Multi-function contact
output common

P1 | Multi-function photo- | Open collector output 50 mA max.
coupler output 1 at48 vV DC
(Fault)

P2 | Multi-function photo-
coupler output 2
(Fault)

PC |Multi-function photo-
coupler output com-

mon
AM | Multi-function analog | *Analog output: 2 mA max. at0to 10 V DC
output * Pulse train output (max. output voltage: 12 V DC)
(See note 4.)
When Used as Voltage Output
Output voltage (insulation type) | Load impedance | | AM
+5V 1.5 kQ min. Load
imped-
+10V 10 kQ min. AC ance
External
AC |Multi-function analo - power
g When External Power Supply is Used supply Load
output common 12V DC| | imped
External power supply (V) | Input current (mA) AM 1) ance
from external power
supply Input cur-
rent
12 V DC (+5%) 16 mA max. AC mA
X.
External power
Note Do not use a 5-V DC or 24-V DC extetAVfbwe?
supply. Doing so can cause internal circuit dam-
age or malfunctioning.
Com- | R+ |Receiver side Conforming to RS-422/485
mu- |R-
nica- -
tions S+ |Sender side
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Note 1. Parameter settings can be used to select various functions for multi-function inputs 1
to 7, multi-function contact outputs, and multi-function photocoupler outputs. The
functions in parentheses are the default settings.

Note 2. NPN is the default setting for these terminals. Wire them by providing a common
ground. No external power supply is required.

Note 3. To provide an external power supply and wire the terminals through a common posi-
tive line, set SW1 to PNP and use a 24 V DC +10% external power supply.

Note 4. When multi-function analog outputs are used for pulse train outputs, they can be di-
rectly connected to the pulse train inputs at other 3G3MV-series Inverters for simple
synchronization or other applications.

m Selecting Input Method

* Switches SW1 and SW2, both of which are located above the control circuit terminals,
are used for input method selection.
Remove the front cover and optional cover to use these switches.

Swi % Swz -«— Selectors
5665585858650

-+— Control circuit

0686688686888 terminal block
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e Selecting Sequence Input Method
* By using SW1, NPN or PNP input can be selected as shown below.

NPN I 24V

@ (Default setting) go

0.1 %
e O ¥ %’ K;
: sC

T
g sw1oj “

GND <L 9
j.f S1107)  4q O T % %7’ K;

24VDC ——
(+/-10%)

SC

e Selecting RS-422/485 Termination Resistance
 Termination resistance can be selected by setting pin 1 of the SW2 to ON. The default
setting for the pin is OFF.

------ Selects RS-422/485 termination resistance

------ Selects frequency reference input method

Sw2
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Communications method Pin 1 setting
RS-422 Setto ON
RS-485 Set to ON only if the Unit is the end Slave.

<
e >

LWV”\O“ 120-Q termination resistance (1/2 W)

Pin 1

e Selecting Frequency Reference Input Method

By using pin 2 of SW2, voltage input or current input can be selected as the input
method for frequency reference. The default setting is for voltage input.
Parameter settings are required together with the selection of the frequency reference

input method.

Frequency reference input Pin 2 setting Frequency reference
method selection (parameter n004)

Voltage input (default V (OFF) Set value 2

setting)

Current input I (ON) Set value 3 or 4

Note Do not set pin 2 to ON for current input while voltage input is ON, otherwise the

resistor in the input circuit may burn out.
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2-2-2 Standard Connections

DC reactor ;1 ~{"""i., Braking Resistor
(optional) ‘ i (optional)

3-phase 200/400 VAC
Single-phase 200 VAC (see note)

Multi-function contact cTutput
NO

NC

Common

Multi-function input 1

Multi-function input 2

Multi-function input 3

Multi-function input 4 o)

Multi-function input 5 Multi-function

photocoupler output 1

Multi-function input 6

Multi-function input 7

Sequence input common

X Multi-function

photocoupler output 2
Frequency reference power

supply 20 mA at +12 'V

FREQUENCY <Frequency reference input

adjuster (2kQ Frequency reference common
1/4 W min.)

Pulse @
generator =~ pylse train input

Multi-function
photocoupler output
common

Multi-function analog
output/Pulse monitor

S

FC
RP AM

output
R+
RS-422 - R—
communications S+ AC L Multi-function analog output
(RS-485 selection) B s l common
| Connector |
Multi-function analog voltage input (0-10V) ’ Digital Operator
Multi-function analog current input (4-20mA) 2 CN2 (rear side)
Analog input
nalog input common ols

3G3MV-PCN-CN2 cable can be used for
multi-function analog input

Note Connect single-phase 200 VAC to terminals R/L1 and S/L2 of the 3G3MV-AB[.
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e Example of 3-wire Sequence Connections

Stop RU_N
switch switch
(NC) (NO)
e.e O O

Direction switch

s3 Sequence input common

SC Sequence input common

s1 RUN input (Operates with the RUN switch closed)
s2 Stop input (Stops with the stop switch opened)

Note Set parameter 052 to forward/reverse rotation command O for 3-wire sequence
input.

2-2-3 Wiring around the Main Circuit

m Wire Size, Terminal Screw, Screw Tightening Torque, and

Molded-case Circuit Breaker Capacities

* For the main circuit and ground, always use 600-V polyvinyl chloride
(PVC) cables.
*If any cable is long and may cause voltage drops, increase the wire size according to
the cable length.

e 3-phase 200-VAC Model

Model Terminal symbol Termi- | Screw Wire | Recom- | Molded-
3G3MV- nal tighten- size |mended | case
screw ing (mm?) wire circuit
torque size breaker
(Nem) (mm2) | capac-
ity (A)
A2001 R/L1, S/L2, T/L3, B1, B2, |M3.5 0.8t01.0 |0.75t02 |2 5
-, +1, +2, U/T1, V/T2,
W/T3
®
A2002 R/L1, S/L2, T/L3, B1, B2, |M3.5 0.8t01.0 |0.75t02 |2 5
-, +1, +2, U/T1, V/T2,
W/T3
®
A2004 R/L1, S/L2, T/L3, B1, B2, |M3.5 0.8t01.0 |0.75t02 |2 5
-, +1, +2, U/T1, V/T2,
W/T3
©
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Model Terminal symbol Termi- | Screw Wire | Recom- | Molded-
3G3MV- nal tighten- size |mended | case
screw ing (mm?2) wire circuit
torque size breaker
(Nem) (mm?2) | capac-
ity (A)
A2007 R/L1, S/L2, T/L3, B1, B2, |M3.5 0.8t01.0 |0.75t02 |2 10
-, +1, +2, U/T1, V/T2,
W/T3
©
A2015 R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 |2 20
-, +1, +2, U/T1, V/T2,
W/T3
® 35
A2022 R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 [3.5 20
-, +1, +2, U/T1, V/T2,
W/T3
©
A2040 R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 [5.5 30
-, +1, +2, U/T1, V/T2,
W/T3
©
A2055 R/L1, S/L2, T/L3, B1, B2, M5 2.5 55t08 |8 50
-, +1, +2, U/T1, V/T2,
W/T3
©
A2075 R/L1, S/L2, T/L3, B1, B2, M5 2.5 55t08 |8 60
-, +1, +2, U/T1, V/T2,
W/T3
©)
e Single-phase 200-VAC Model
Model Terminal symbol Termi- | Terminal | Wire | Recom- | Circuit
3G3MV- nal torque size | mended | breaker
screw (Nem) (mm?) wire | capac-
size ity (A)
(mm?)
ABOO1 R/L1, S/L2, T/LS, B1, B2, |M3.5 0.8t01.0 |0.75t02 |2 5

-, +1, +2, U/T1, V/T2,
W/T3

©
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Model Terminal symbol Termi- | Terminal Wire | Recom- | Circuit
3G3MV- nal torque size | mended | breaker
screw (Nem) (mm?2) wire capac-
size ity (A)
(mm?)
AB002 |R/L1, S/L2, T/L3, B1, B2, |M3.5 0.8t01.0 |0.75t02 |2 5
-, +1, +2, U/T1, V/T2,
W/T3
®)
AB004 |R/L1, S/L2, T/L3, B1, B2, |M3.5 0.8t01.0 |0.75t02 |2 10
-, +1, +2, U/T1, V/T2,
W/T3
®)
AB007 |R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 [3.5 20
-, +1, +2, U/T1, V/T2,
W/T3
O 2
ABO15 |R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 [5.5 20
-, +1, +2, U/T1, V/T2,
W/T3
® 35
AB022 |R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 [2t055 |5.5 40
-, +1, +2, U/T1, V/T2,
W/T3
®)
AB040 |R/L1, S/L2, T/L3, B1, B2, |M5 23t02.4 |55t08 |8 50
-, +1, +2, U/T1, V/T2,
W/T3
O M4 1.2t01.5 |[2t08 5.5
e 3-phase 400-VAC Model
Model Terminal symbol Termi- | Screw Wire | Recom- | Molded-
3G3MV- nal tighten- size |mended | case
screw ing (mm?) wire circuit
torque size breaker
(Nem) (mm2) | capac-
ity (A)
A4002 R/L1, S/L2, T/L3, B1, B2, M4 1.2to01.5 [2t055 |2 5
-, +1, +2, U/T1, V/T2,
W/T3
©

2-23




Design Chapter 2
Model Terminal symbol Termi- | Screw Wire | Recom- | Molded-
3G3MV- nal tighten- size |mended | case
screw ing (mm?2) wire circuit
torque size breaker
(Nem) (mm?2) | capac-
ity (A)
A4004 R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 |2 5
-, +1, +2, U/T1, V/T2,
W/T3
©
A4007 R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 |2 5
-, +1, +2, U/T1, V/T2,
W/T3
©
A4015 R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 |2 10
-, +1, +2, U/T1, V/T2,
W/T3
©
A4022 R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 |2 10
-, +1, +2, U/T1, V/T2,
W/T3
©
A4030 R/L1, S/L2, T/LS, B1, B2, M4 1.2t01.5 |[2t05.5 |2 20
-, +1, +2, U/T1, V/T2,
W/T3
® 35
A4040 R/L1, S/L2, T/L3, B1, B2, |M4 1.2t01.5 |[2t05.5 |2 20
-, +1, +2, U/T1, V/T2,
W/T3
® 35
A4055 R/L1, S/L2, T/LS, B1, B2, M4 1.8 5.5 5.5 30
-, +1, +2, U/T1, V/T2,
W/T3
©
A4075 R/L1, S/L2, T/L3, B1, B2, M5 1.8 55t08 |[5.5 30
-, +1, +2, U/T1, V/T2,
W/T3
©)
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m Wiring on the Input Side of the Main Circuit

e Installing a Molded-case Circuit Breaker

Always connect the power input terminals (R/L1, S/L2, and T/L3) and power supply viaa
molded case circuit breaker (MCCB) suitable to the Inverter.

* Install one wiring circuit breaker per Inverter.
* Choose an MCCB with a capacity of 1.5 to 2 times the Inverter’s rated current.

*For the MCCB’s time characteristics, be sure to consider the Inverter’s overload
protection (one minute at 150% of the rated output current).

* [fthe MCCB is to be used in common among multiple Inverters, or other devices, set up

a sequence such that the power supply will be turned OFF by a fault output, as shown
in the following diagram.

Inverter
Power
ly mccs X
Single-phase ' OjO—QRU
200 VAC ORNO; O sn2
3-phase soe vw O O—QTA3
400 VAC
note
() we

Fault output
ON, (NC)

90 +—0O O O MC

Note Use a 400/200 V transformer for a 400-V model.

e Installing a Ground Fault Interrupter

Inverter outputs use high-speed switching, so high-frequency leakage current is gener-
ated.

In general, aleakage current of approximately 100 mA will occur for each Inverter (when
the power cable is 1 m) and approximately 5 mA for each additional meter of power
cable.

Therefore, at the power supply input area, use a special-purpose breaker for Inverters,
which detects only the leakage current in the frequency range that is hazardous to
humans and excludes high-frequency leakage current.
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* For the special-purpose breaker for Inverters, choose a ground fault interrupter with a
sensitivity amperage of at least 10 mA per Inverter.

* When using a general leakage breaker, choose a ground fault interrupter with a sensi-
tivity amperage of 200 mA or more per Inverter and with an operating time of 0.1 s or
more.

e Installing a Magnetic Contactor
If the power supply of the main circuit is to be shut off because of the sequence, a mag-
netic contactor can be used instead of a molded-case circuit breaker.

When a magnetic contactor is installed on the primary side of the main circuit to stop a
load forcibly, however, the regenerative braking does not work and the load coasts to a
stop.

* A load can be started and stopped by opening and closing the magnetic contactor on

the primary side. Frequently opening and closing the magnetic contactor, however,
may cause the Inverter to break down.

* When the Inverter is operated with the Digital Operator, automatic operation cannot be
performed after recovery from a power interruption.

* When using the Braking Resistor Unit, be sure to arrange a sequence in which the ther-
mal relay of the Unit turns the magnetic contactor OFF.

e Connecting Input Power Supply to the Terminal Block
Input power supply can be connected to any terminal on the terminal block because the

phase sequence of input power supply is irrelevant to the phase sequence (R/L1, S/L2,
and T/L3).

e Installing an AC Reactor

If the Inverter is connected to a large-capacity power transformer (660 kW or more) or
the external phase advance capacitor of the customer is switched, an excessive peak
current may flow through the input power circuit, causing the converter unit to break
down.

To prevent this, install an optional AC reactor on the input side of the Inverter.
This also improves the power factor on the power supply side.

e Installing a Surge Absorber

Always use a surge absorber or diode for the inductive loads near the Inverter. These
inductive loads include magnetic contactors, electromagnetic relays, solenoid valves,
solenoid, and magnetic brakes.
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e Installing a Noise Filter on the Power Supply Side

The Inverter’s outputs utilize high-speed switching, so noise may be transmitted from
the Inverter to the power line and adversely affect other devices in the vicinity. It is rec-
ommended that a Noise Filter be installed at the Power Supply to minimize this noise
transmission. Conversely, noise can also be reduced from the power line to the Inverter.

Wiring Example

Coy woos 3GSMV-PFI  3G3MV
il Noise

@ G0 Filter SYSDRIVE B:@
5
MCCB

Programmable
Controller

Other controllers

Note Use a special-purpose Noise Filter for the SYSDRIVE 3G3MV. A general pur-
pose noise filter will be less effective and may not reduce noise.
Please, use the noise filters as explained in Chapter 9-2.

m Wiring on the Output Side of the Main Circuit

e Connecting the Terminal Block to the Load

Connect output terminals U/T1, V/T2, and W/T3 to motor lead wires U, V, and W.
Check that the motor rotates forward with the forward command. Forward means shaft
of the AC motor rotates in CCW (Counter Clock Wise), if you look from shaft to motor

end. Switch over any two of the output terminals to each other and reconnect if the motor
rotates in reverse with the forward command.

e Never Connect a Power Supply to Output Terminals
Never connect a power supply to output terminals U/T1, V/T2, or W/T3.

If voltage is applied to the output terminals, the internal circuit of the Inverter will be dam-
aged.

e Never Short or Ground Output Terminals

If the output terminals are touched with bare hands or the output wires come into contact
with the Inverter casing, an electric shock or grounding will occur. This is extremely haz-
ardous.

Also, be careful not to short the output wires.
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e Do not Use a Phase Advancing Capacitor or Noise Filter
Never connect a phase advance capacitor or LC/RC Noise Filter to the output circuit.

Doing so will result in damage to the Inverter or cause other parts to burn.

e Do not Use an Electromagnetic Switch of Magnetic Contactor
Do not connect an electromagnetic switch of magnetic contactor to the output circuit.

If a load is connected to the Inverter during running, an inrush current will actuate the
overcurrent protective circuit in the Inverter.

e Installing a Thermal Relay

The Inverter has an electronic thermal protection function to protect the motor from
overheating. If, however, more than one motor is operated with one inverter or a multi-
polar motor is used, always install a thermal relay (THR) between the Inverter and the
motor and set n037 to 2 (no thermal protection).

In this case, program the sequence so that the magnetic contactor on the input side of
the main circuit is turned OFF by the contact of the thermal relay.

o Installing a Noise Filter on the Output Side

Connect a Noise Filter to the output side of the Inverter to reduce radio noise and induc-
tion noise.

Power
supply

O

MCCB 3G3MV 3G3IV-PFO

SYSDRIVE :( Q j : )
/ N\

| Induction noise Radio noise

)99

Signal line

Controller AM radio

Note Please, check page 2-41 for more detailed explanation.

Induction Noise: Electromagnetic induction generates noise on the signal line, caus-
ing the controller to malfunction.

Radio Noise: Electromagnetic waves from the Inverter and cables cause the
broadcasting radio receiver to make noise.
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e Countermeasures against Induction Noise

As described previously, a Noise Filter can be used to prevent induction noise from
being generated on the output side. Alternatively, cables can be routed through a
grounded metal pipe to prevent induction noise. Keeping the metal pipe at least 30 cm
away from the signal line considerably reduces induction noise.

Power supply  MccB 3G3MV Metal pipe
@ 5To—{ SYSDRIVE | }/M\
‘L‘ 30 cm min.
Signal line |
Controller

e Countermeasures against Radio Interference

Radio noise is generated from the Inverter as well as the input and output lines. To
reduce radio noise, install Noise Filters on both input and output sides, and also install
the Inverter in a totally enclosed steel box.

The cable between the Inverter and the motor should be as short as possible.

Steel box
Power supply MCCB 3G3MV Metal pipe
~| Noise | |sysprive| | Nose |/
Filter Filter

e Cable Length between Inverter and Motor

As the cable length between the Inverter and the motor is increased, the floating capa-
city between the Inverter outputs and the ground is increased proportionally. The in-
crease in floating capacity at the Inverter outputs causes the high-frequency leakage
current to increase, and this may adversely affect peripheral devices and the current
detectorin the Inverter’s output section. To prevent this from occurring, use a cable of no
more than 100 meters between the Inverter and the motor. If the cable must be longer
than 100 meters, take measures to reduce the floating capacity by not wiring in metallic
ducts, by using a separate cable for each phase, and so on.

Also adjust the carrier frequency (set in n80) according to the cable length between the
Inverter and the motor, as shown in the table below.
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Cable length

50 m max.

100 m max.

More than 100 m

Carrier frequency

10 kHz max.

5 kHz max.

2.5 kHz max.

e Single-phase motors cannot be used
The inverter is not suited for the variable speed control of single-phase motors. Single-
phase motors are either capacitor start motors or split-phase start motors (the method
for determining rotation direction at startup is different). If a capacitor start motor is used,
the capacitor may be damaged by a sudden electric discharge caused by inverter out-
put. If a split-phase motor is used, the starting coil may burn because the centrifugal
switch does not operate.
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m Ground Wiring

* Always use the ground terminal of the 200-V Inverter with a ground resistance of 100 €2

or less. Similarly, always use the ground terminal of the 400-V Inverter with a ground
resistance of 10 Q or less.

* Do not share the ground wire with other devices such as welding machines or power
tools.

* Always use a ground wire that complies with technical standards on electrical equip-
ment and minimize the length of the ground wire.

Leakage current flows through the Inverter. Therefore, if the distance between the

ground electrode and the ground terminal is too long, the potential on the ground termi-
nal of the Inverter will become unstable.

* When using more than one Inverter, be careful not to loop the ground wire.

D D D
v\
D D D
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m Harmonics

e Definition

Harmonics consist of electric power produced from AC power and alternating at fre-
quencies that are integral multiples of the frequency of the AC power.

The following frequencies are harmonics of a 60- or 50-Hz commercial power supply.
Second harmonic: 120 (100) Hz

Third harmonic: 180 (150) Hz

Second harmonic (120 Hz)

Basic frequency (60 Hz)

i
; w.IThlrd harmonic (180 Hz)

Problems Caused by Harmonics Generation

The waveform of the commercial power supply will be distorted if the commercial power
supply contains excessive harmonics. Machines with such a commercial power supply
will malfunction or generate excessive heat.

Basic frequency (60 Hz) Third harmonic (180 Hz)

N\ ;

Distorted current wav

form %

e Causes of Harmonics Generation

* Usually, electric machines have built-in circuitry that converts commercial AC power
supply into DC power.
Such AC power, however, contains harmonics due to the difference in current flow
between DC and AC.

Obtaining DC from AC Using Rectifiers and Capacitors

DC voltage is obtained by converting AC voltage into a pulsating one-side voltage with
rectifiers and smoothing the pulsating one-side voltage with capacitors. Such AC cur-
rent, however, contains harmonics.
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Inverter

The Inverter as well as normal electric machines has an input current containing har-
monics because the Inverter converts AC into DC. The output current of the Inverter is
comparatively high. Therefore, the ratio of harmonics in the output current of the
Inverter is higher than that of any other electric machine.

A current flows into the ——
capacitors. The current
is different from the
voltage in waveform.

Voltage
= lime
' | Rectified
Voltage V
/_\/_\ =sTime
mn
. L. Smoothed
b 4

Voltage

PN N e

Current
'\ = 1ime

/
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e Countermeasures with Reactors against Harmonics Generation

DC/AC Reactors
The DC reactor and AC reactor suppress harmonics and currents that change suddenly
and greatly.

The DC reactor suppresses harmonics better than the AC reactor. The DC reactor used
with the AC reactor suppresses harmonics more effectively.

The input power factor of the Inverter is improved by suppressing the harmonics of the
input current of the Inverter.

Connection
Connect the DC reactor to the internal DC power supply of the Inverter after shutting

OFF the power supply to the Inverter and making sure that the charge indicator of the
Inverter turns OFF.

Do not touch the internal circuitry of the Inverter in operation, otherwise an electric
shock or burn injury may occur.

Wiring Method
Please refer to Chapter 9 for more detailed information on AC and DC Reactors.

[With DC Reactor]
DC reactor
(optional) m

+1 2
Power supply ~MCCB

e
o}fe. O siL2 vim2 © @
3-phase 200 vac, (L0 9%

: W3 ©
single-phase

200 VAC, or SYSDRIVE

3-phase 400 VAC 3G3MV @m

[With DC and AC Reactors]

DC reactor
(optional) m

o/ o/
P \  Moce +1 42
ower supply ME“B
PPy 700 ——0O R um ©
TI——0O s VT2 © @
3-phase 200 VAC, 0O T3 w3 ©
single-phase AC reactor | SYSDRIVE
200 VAC, or (opt|ona|) 3G3MV

3-phase 400 VAC
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Reactor Effects

Harmonics are effectively suppressed when the DC reactor is used with the AC reactor
as shown in the following table.

Harmonics Harmonic generation rate (%)

suppression | s5th 7th 11th | 13th | 17th | 19th | 23rd | 25th

method har- | har- | har- | har- har- | har- | har- | har-
monic | monic | monic | monic | monic | monic | monic | monic

No reactor 65 41 8.5 7.7 4.3 3.1 2.6 1.8

AC reactor 38 14.5 7.4 3.4 3.2 1.9 1.7 1.3

DC reactor 30 13 8.4 5 4.7 3.2 3.0 2.2

DC and AC 28 9.1 7.2 4.1 3.2 2.4 1.6 1.4

reactors

m Connecting the Braking Resistor and Braking Resistor Unit
When running a load with a large inertia or a vertical axis, regeneration energy will return
to the Inverter. If OV (overvoltage) is generated during deceleration, this indicates that

the regeneration energy is exceeding the capacity of the Inverter. In this case, use a
Braking Resistor or a Braking Resistor Unit.

* Connect the Braking Resistor as shown in the following diagram.
Note 1. When using a Braking Resistor, install a thermal relay to monitor the tempera-
ture of the resistor.

Note 2. When using a Braking Resistor or a Braking Resistor Unit, be sure to include a
sequence whereby the power supply for the Inverter will be turned OFF in the
case of abnormal overheating. Not doing so may result in burning.

 Braking Resistor: Use the output of the thermal relay used to monitor the tempera-

ture of the thermometer.

« Braking Resistor Unit: Use the error contact output of the Braking Resistor Unit.
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*When using a Braking Resistor, be sure to set n092 (deceleration stall prevention
selection) to “1” (without deceleration stall prevention).

Inverter

Power

3-phase, 200 VAC (single-phase
200 VAC/3-phase 200 VAC)

Brakihg
ON, N ey Resistor/Braking

—O O XA i i
I_OXA NG DS @) Resistor Unit

XB  OFF
0 00!

O_

Contact points for thermal trip of Braking
Resistor Unit or external thermal relay

e Braking Resistors and Braking Resistor Units for 200-V-class Inverters

Inverter Braking Resistor Braking Resistor Unit Minimum
3G3MV- (3% usage rate ED) (10% usage rate ED) connection
3G3IV- 3G3IV- resistance
A2001/AB001 | PERF150WJ401 (400 Q) |--- 300 Q
A2002/AB002
A2004/AB004 | PERF150WJ201 (200 Q) |PLKEB20P7 (200 Q, 70 W) 200 Q
A2007/AB007 120 Q
A2015/AB015 | PERF150WJ101 (100 Q) |PLKEB21P5 (100 Q, 260 W) |60 2
A2022/AB022 | PERF150WJ700 (70 Q) PLKEB22P2 (70 2, 260 W)
A2040/AB040 | PERF150WJ620 (62 Q) PLKEB23P7 (40 Q, 390 W) (32 Q
A2055 PERF500WJ360T (36 ) |PLKEB25P5 (30 Q, 520 W) 9.6 Q
A2075 PERF101WJ360T (36 Q) |PLKEB27P5 (20 Q, 780 W) 9.6 Q

Note Do not use resistances less than than the minimum connection resistance value.
Doing so may damage the Inverter.

Note The usage rate is shown as a percentage of the braking time in one cycle. If one
cycle is 10 seconds, for example, one second of braking is possible using a Brak-
ing Resistor Unit (10% usage rate ED). If the usage rate is to be exceeded, a de-
tailed regeneration energy calculation will be required.
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e Braking Resistors and Braking Resistor Units for 400-V-class Inverters

Inverter Braking Resistor Braking Resistor Unit Minimum

3G3MV- (3% usage rate ED) (10% usage rate ED) connection
3G3IV- 3G3IV- resistance

A4002 |PERF150WJ751 (750 Q) PLKEB40P7 (750 Q, 70 W) 750 Q

A4004

A4007 510 Q

A4015 |PERF150WJ401 (400 Q PLKEB41P5 (400 Q, 260 W 240 Q

(
A4022 |PERF150WJ301 (300 Q PLKEB42P2 (250 Q, 260 W 200 Q
(

A4040 |PERF150WJ401 (400 Q) x 2 |PLKEB43P7 (150 Q, 390 W 100 Q

) ( )
) ( )
A4030 |PERF150WJ401 (400 Q) x 2 |PLKEB43P7 (150 Q, 390 W) 100 Q
) x2 ( )
) ( )

A4055 |PERF500WJ360T (36 Q PLKEB45P5 (100 , 520 W 32Q

A4075 |PERF101WJ360T (36 Q) PLKEB47P5 (75 @, 780 W) 320

Note Do not use resistances less than than the minimum connection resistance value.
Doing so may damage the Inverter.

Note The usage rate is shown as a percentage of the braking time in one cycle. If one
cycle is 10 seconds, for example, one second of braking is possible using a Brak-
ing Resistor Unit (10% usage rate ED). If the usage rate is to be exceeded, a de-
tailed regeneration energy calculation will be required.

Maounting screw

150 ﬁI

Dimensions Diagram

o The dimensions of a Braking Resistor Unit

Model No. Dimensions (mm) Weight

3G3IV- A B C D Mounting Screws | (k)
PLKEB40P7 105 275 50 260 M5x3 3.0
PLKEB41P5 130 350 75 335 M5x4 4.5
PLKEB42P2 130 350 75 335 M5x4 4.5
PLKEB43P7 130 350 75 335 M5x4 5.0
PLKEB45P5 250 350 200 335 M6x4 7.5
PLKEB47P5 250 350 200 335 M6x4 8.5
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2-2-4 Wiring Control Circuit Terminals

A control signal line must be 50 m maximum and separated from power

lines.

The frequency reference must be input into the Inverter through shielded,
twisted-pair wires.

m Wiring Control I/O Terminals

Wire each control I/O terminal under the following conditions.

e Wires and Tightening Torque

Multi-function Contact Output (MA, MB, and MC)

Terminal Tightening Wire Wire size Recom- Cable
screw size |torque Nem mm?2 (AWG) mended
wire size
mm?2 (AWG)
M3 0.5t00.6 Single wire  |0.51t0 1.25 0.75 (18) Cable with
(20 to 16) polyethylene
Stranded 0.5t0 1.25 sheath
wire (20 to 16)

Sequential Input (S1 through S7 and SC), Multi-function Photocoupler
Output (P1, P2, PC), RS-422/485 Communications (R+, R-, S+, S-) and
Multi-function Analog Output (AM or AC), and Pulse Train Input (RP)

Terminal Tightening Wire Wire size Recom- Cable
screw size |torque N em mm?2 (AWG) mended
wire size
mm? (AWG)
M2 0.221t0 0.25 |Single wire 0.5t01.25 0.75 (18) Cable with
(20 to 16) polyethylene
Stranded 0.5t0 0.75 sheath
wire (20 to 18)
Frequency Reference Input (FR, FS, and FC)
Terminal | Tighten- Wire Wire size Recom- Cable
screw size | ing torque mm?2 mended
Nem (AWG) wire size
mm?2 (AWG)
M2 0.22 to Single wire [0.5t0 1.25 |0.75 (18) Special cable with
0.25 (20 to 16) polyethylene sheath
Stranded |0.5t0 0.75 and shield for
wire (20 to 18) measurement use
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o Solderless Terminals for Control Circuit Terminals
The use of solderless terminals for the control circuit terminals is recommended
because solderless terminals are easy to connect securely.

Note When using the following solderless terminal, make sure that the wire size is
0.5 mm2,

1.0 dia.

e

A A
® Model: Phoenix Contact’s A1 0.5-8 WH
_

2.6 dia. (Size: mm)
e Wiring Method
1. Loosen the terminal screws with a thin-slotted screwdriver.
2. Insert the wires from underneath the terminal block
3. Tighten the terminal screws firmly to a torque of 0.5 Nem.

Note 1. Always separate the control signal line from the main circuit cables and other
power cables.

Note 2. Do not solder the wires to the control circuit terminals. The wires may not con-
tact well with the control circuit terminals if the wires are soldered.

Note 3. The end of each wire connected to the control circuit terminals must be stripped
for approximately 5.5 mm.

14

Thin-slotted screwdriver o
Control circuit

terminal block

QDD
Strip the end for 5.5 mm
if no solderless terminal E Note Applying a torque of greater
is used. _ than 0.5 Nem may damage the
Wires Solderless terminal block. If the tightening
terminal or wire torque is insufficient, however,
without soldering wires may be disconnected.

Note 4. Connect the shield to the ground terminal of the inverter. Do not ground the shield
on control side.

Note 5. Cover the shield with tape so that the shield will not come into contact with other
signal wires or machines.
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m Wiring Frequency Reference Input Terminals
Wire the frequency reference input terminals FR and FC as described below for execut-

ing frequency references with the D/A Unit for digital-to-analog data conversion or
external power supply.

® Wires Used

Use shielded, twisted-pair wires for wiring in order to prevent the Inverter from malfunc-
tioning due to noise.

Wire type Wire size Wire to be used
Single wire 0.5 to 1.25 mm?2 Polyethylene-shielded cable
Stranded wire 0.5 to 0.75 mm?2 for measurement use

e Solderless Terminals for Frequency Reference Input Terminals

The use of solderless terminals for the frequency reference input terminals is recom-
mended because solderless terminals are easy to connect securely.

Note Make sure thatthe wire size is 0.5 mm2 when using the following solderless termi-
nal.

< | Model: Phoenix Contact’s A1 0.5-8 WH

e Wiring Method

* The wiring method for the frequency reference input terminals is the same as that of
the control 1/0 terminals.

* Always separate the control signal line from the main circuit cables and other power
cables.

 Connect the shield to the ground terminal of the Inverter. Do not connect the shield to
the load.

* Cover the shield with tape so that the shield will not come into contact with other signal
wires or machines.
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2-2-5 Conforming to EC Directive

The following description provides the wiring method of the Inverter to
meet EC Directive requirements. If the following requirements are not

satisfied, the whole equipment incorporating the Inverter will need further
confirmation.

m Standard Connection

o Main Circuit Terminals

= (optional)
Clamp core

Line breakers ~ Noise Filter Clamp core

3-phase 200 VAC, single-phase
200 VAC, or 3-phase 400 VAC
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e Control Circuit Terminals

Multi-function input 1

O O

Multi-function input 2

O O

Multi-function input 3
O

Multi-function input 4

O O

Multi-function input 5

O O

Multi-function input 6

Multi-function input 7 -——=

O O
O O

Sequence input common

Frequency reference power
supply 20 mA at +12 'V

FREQUENCY <> Frequency reference input

adJUSter (2kQ Frequency reference common
1/4 W min.) |

Pulse @
generator Pulse train input

RS-422 -t

communications

(RS-485 selection)

-k
i}

. Multi-function contact output

—— wmal{

NO

—
-

NC

Y

Common

o

ooy
-

Multi-function

P1 ] photocoupler output 1
Eid
Multi-function
P2 photocoupler output 2
N Multi-function photocoupler
PC | output common

Multi-function analog
output/Pulse monitor
output

[y

>
g
O

-/

-

Multi-function analog
output common

Note 1/O signals can be connected to a single shielded cable.
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m Conforming to EC Directives

e Wiring the Power Supply
Make sure that the Inverter and Noise Filter are grounded together.

* Always connect the power input terminals (R/L1, S/L2, and T/L3) and power supply via
a dedicated Noise Filter.

* Reduce the length of the ground wire as much as possible.

* Locate the Noise Filter as close as possible to the Inverter. Make sure that the cable
length between the Noise Filter and the Inverter does not exceed 40 cm.

* The following Noise Filters are available (all footprint type).

3-phase 200-VAC Noise Filter

Inverter 3-phase 200-VAC Noise Filter
Model 3G3MV- Model 3G3MV- Rated current (A)
A2001/A2002/A2004/A2007 |PFI2010-E 10
A2015/A2022 PFI2020-E 16 to 20
A2040 PFI2030-E 26 to 30
A2055/A2075 PFI2050-E 50

Single-phase 200-VAC Noise Filter

Inverter Single-phase 200-VAC Noise Filter
Model 3G3MV- Model 3G3MV- Rated current (A)
AB001/AB002/AB004 PFI1010-E 10
AB007/AB015 PFI1020-E 20
AB022 PFI1030-E 30
AB040 PFI1040-E 40

3-phase 400-VAC Noise Filter

Inverter 3-phase 400-VAC Noise Filter
Model 3G3MV- Model 3G3MV- Rated current (A)
A4002/A4004 PFI3005-E 5
A4007/A4015/A4022 PFI3010-E 10
A4030/A4040 PFI3020-E 1510 20
A4055/A4075 PFI3030-E 30
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e Connecting a Motor to the Inverter
* When connecting a motor to the Inverter, be sure to use a cable with a braided shield.

* Reduce the length of the cable as short as possible and ground the shield on the
Inverter side as well as the motor side. Furthermore, it is recommended that a clamp
core (Clamp Filter) be connected close to the output terminals of the Inverter.

Product Model

Clamp Filter 3G3IV-PFO OC2 RASMI

Manufacturer

e Wiring a Control Cable

* Be sure to connect a cable with a braided shield to the control circuit terminals.
* Ground the shield on the Inverter side only.

e Grounding the Shield

In order to ground the shield securely, it is recommended that a cable clamp be directly
connected to the ground plate as shown below.

Ground plate Cable clamp

Cable

/

—
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m Conforming to LVD

* Always connect the Inverter and power supply via a molded case circuit breaker
(MCCB) suitable to the Inverter for protecting the Inverter from damage that may result
from short-circuiting.

*Use one MCCB per Inverter.
* Select a suitable MCCB from the following table.

200-V Models
Inverter MCCB (Mitsubishi Electric)
Model 3G3MV- Type Rated current (A)

A2001 NF30 5

A2002 5

A2004 5

A2007 10

A2015 20

A2022 20

A2040 30

A2055 50

A2075 60

ABO0O1 NF30 5

AB002 5

ABO004 10

ABO007 20

ABO15 20

AB022 40

AB040 50

400-V Models

Inverter MCCB (Mitsubishi Electric)
Model 3G3MV- Type Rated current (A)

A4002 NF30 5

A4004 5

A4007 5

A4015 10

A4022 10

A4030 20

A4040 20

A4055 30

A4075 30
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Note To satisfy LVD requirements, the Inverter must be protected with a line breaker in
case a short-circuiting accident occurs. When using a single line breaker to be
shared with other Inverters or devices, make sure that the Inverters and devices
will be fully protected if there is a one-point short-circuit, otherwise the Inverters
and devices may be damaged.

The frequency reference power supply (FS) of the Inverter is of basic insulation
construction. When connecting the Inverter to peripheral devices, be sure to increase
the degree of insulation.
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3-1 Nomenclature

3-1-1 Names of Parts and their Functions

Data display —— ,-,’ ,L',’ ,'-,’
. e B uT
Simplified-LED = | FREQUENCY
indicators — mw—— adjuster
Operation keys— FREQUENCY
Appearance Name Function
Data display Displays relevant data items, such as frequency
M reference, output frequency, and parameter set
values.
FREQ adjuster Sets the frequency reference within a range
oy between 0 Hz and the maximum output
N wx frequency.

FREQUENCY

FREF indicator The frequency reference can be monitored or set
while this indicator is lit.

FOUT FOUT indicator The output frequency of the Inverter can be
monitored while this indicator is lit.

IOUT indicator The output current of the Inverter can be
monitored while this indicator is lit.

MNTR indicator | The values set in U-01 through U-10 are

monitored while this indicator is lit.

R F/R indicator The direction of rotation can be selected while
this indicator is lit, when operating the Inverter
with the RUN Key.

LO/RE indicator | The operation of the Inverter through the Digital
Operator or according to the parameters set is
selectable while this indicator is lit.

!

LOR

Note This status of this indicator can be only
monitored while the Inverter is in operation.
Any RUN command input is ignored while
this indicator is lit.
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Appearance Name Function
PRGM indicator | The parameters in n001 through n179 can be set

or monitored while this indicator is lit.

Note While the Inverter is in operation, the
parameters can be only monitored and
only some parameters can be changed.
The RUN command input is ignored
while this indicator is lit.

bl

Mode Key

Switches the simplified-LED (setting and
monitor) item indicators in sequence.

Parameter setting being made is canceled if this
key is pressed before entering the setting.

Increment Key

Increases multi-function monitor numbers,
parameter numbers, and parameter set values.

Decrement Key

Decreases multi-function monitor numbers,
parameter numbers, and parameter set values.

;<1

Enter Key Enters multi-function monitor numbers,
parameter numbers, and internal data values
after they are set or changed.

® _UN RUN Key Starts the Inverter running when the 3G3MV is in
operation with the Digital Operator.
STOP STOP/RESET Stops the Inverter unless parameter n007 is set
RESET Key to disable the STOP Key. Functions as a Reset

Key when an inverter error occurs (see note).

Note For safety reasons, the reset will not work while a RUN command (forward or reverse) is in effect.
Wait until the RUN command is OFF before resetting the Inverter.

3-1-2 Outline of Operation

m Selecting Indicators

Whenever the Mode Key is pressed, an indicator is lit in sequence begin-
ning with the FREF indicator. The data display indicates the item corre-
sponding to the indicator selected.

The FOUT or IOUT indicator will be lit by turning the Inverter ON again ifthe
Inverter is turned OFF while the FOUT or IOUT indicator is lit. The FREF
indicator will be lit by turning the Inverter ON again if the Inverter is turned
OFF while an indicator other than the FOUT or IOUT indicator is lit.
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Power On

FREF (Frequency Reference)
Monitors and sets the frequency reference.

|
| @
|

FOUT (Output Frequency)

L Monitors the output frequency.

| Note This indicator will be lit by turning the Inverter ON again

: if the Inverter is turned OFF while this indicator is lit.

| b

: IOUT (Output Current)

L ] Monitors the output current.

Note Thisindicator will be lit by turning the Inverter ON again
if the Inverter is turned OFF while this indicator is lit.

@
MNTR (Multi-function Monitor)
Monitors the values set in U-01 through U-18.
Note Depending on the inverter capacity, the
number of the Uxx is different.

@
F/R (Forward/Reverse Rotation)
Selects the direction of rotation.

9 =

LO/RE (Local/Remote)
Selects the operation of the Inverter through the Digital
Operator or according to the parameters.

b
PRGM (Parameter Setting)
Monitors or sets the values in n001 through n179.

\
The FREF indicator is lit again.

Note The setting unit ofthe frequency reference and output frequency is determined by
the set value in n035. The default unit is Hz.

3-4



Preparing for Operation and Monitoring

Chapter 3

m Example of Frequency Reference Settings

lllll

Key
sequence

Indicator

Display
example

Explanation

FREF

Power On

Note If the FREF indicator has not been lit,
press the Mode Key repeatedly until the
FREF indicator is lit.

FREF

AR

Use the Increment or Decrement Key to set
the frequency reference.

The data display will flash while the
frequency reference is set. (see note 1)

FREF

6000

Press the Enter Key so that the set value will
be entered and the data display will be lit.
(see note 1)

Note 1. The Enter Key need not be pressed when n009 is 1. The frequency reference
will change when the set value is changed with the Increment or Decrement
Key while the data display is continuously lit.

Note 2. The frequency reference can be set in either of the following cases.

e Parameter n004 for frequency reference selection is setto 1 (i.e., frequency ref-
erence 1 is enabled) and the Inverter is in remote mode.

e Parameter n008 for frequency selection in local mode is setto 1 (i.e., the Digital
Operator is enabled) and the Inverter is in local mode.

e Frequency references 2 through 8 are input for multi-step speed operation.

Note 3. The frequency reference can be changed, even during operation.
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m Example of Multi-function Display

s (/=071 3 on (=05 == s [ 283
£ 3 A

Key Indicator Display Explanation
sequence
FREF Power On
pay VNTR m Press the Mode Key repeatedly until the
= - MNTR indicator is lit.
UOo1 will be displayed.
VINTR - Use the Increment or Decrement Key to
select the monitor item to be displayed.
VNTR Press the Enter Key so that the data of the
selected monitor item will be displayed.
MNTR ] The monitor item will appear again by
U-05 pressing the Mode Key.

o Status Monitor

Item Display Display Function
unit
U-01 |Frequency Hz (see |Monitors the frequency reference. (Same as FREF)
reference note 1)
U-02 |Output Hz (see |Monitors the output frequency. (Same as FOUT)
frequency note 1)
U-03 |Output current |A Monitors the output current. (Same as IOUT)
U-04 |Output voltage |V Monitors the internal output voltage reference value
of the Inverter.
U-05 |DC bus voltage |V Monitors the DC voltage of the internal main circuit of
the Inverter.
U-06 |Inputterminal |--- Shows the ON/OFF status of inputs.
status
{ ]
Jerennd I:ON |:OFF
®_Terminal S1: Multi-function input 1
L——Terminal S2: Multi-function input 2
Terminal S3: Multi-function input 3
Terminal S4: Multi-function input 4
Terminal S5: Multi-function input 5
Not Terminal S6: Multi-function input 6
usoea_ Terminal S7: Multi-function input 7
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Iltem Display Display Function
unit
U-07 | Output terminal |--- Shows the ON/OFF status of outputs.
status / p
Lo {:ON {:OFF
®_ Terminal MA-MC: Multi-function contact output
| Terminal P1-PC: Multi-function photo-coupler
Not output 1
used Terminal P2-PC: Multi-function photo-coupler
output 2
U-08 |Torque monitor |% Displays the torque being currently output as a
percentage of the rated motor torque. This display
can only be made in vector control mode.
U-09 |Errorlog (most |--- The four most recent errors can be checked.
recent one)
Error M
generation 4 4 Error
item
Note “1” means that the latest error is displayed.
Press the Increment Key to display the second
latest error. A maximum of four errors can be
displayed.
U-10 |Software No. OMRON use only.
U-11  |[Output power |W Monitors the output power of the Inverter (see note
2).
U-13 Accumulated x10H Monitor the accumulated operating time in 10-hour units.
operating time (See note 3.)
U-15 Communications Displays communications errors that occur during serial
error communications (RS-422/RS-485). The errors that are
displayed have the same content as the serial
communications error at register number 003D Hex.
{1 E N |
. error . Norma
! e ' ! 'operation
®_CRC error
— Data length error
(Not used.)
Parity error
Overrun error
Framing error
(Not used.) Communications time-over
U-16 |PID feedback |% Monitors the PID control feedback (Max. frequency:
100%)
U-17 |PID input % Monitors the PID control input (Max. frequency:
100%)
U-18 |PID output % Monitors the PID output (Max. frequency: 100%)
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Note 1. The setting unit of the frequency reference and output frequency is determined
by the set value in n035. The default unit is Hz.

Note 2. The output power monitor is not displayed in vector control mode. ’----"is
displayed instead

Note 3. This function is provided for 200- and 400-V (5.5/7.5kW) inverters only.

m Example of Forward/Reverse Selection Settings

-
¥

Key Indicator Display Explanation
sequence example
Press the Mode Key repeatedly until the F/R
FR

R indicator is lit.
The present setting will be displayed.
For: Forward; rEv: Reverse

A0~ Use the Increment or Decrement Key to

aE rfu change the direction of motor rotation. The

direction of motor rotation selected will be
enabled when the display changes after the
key is pressed.

Note The direction of motor rotation can be changed, even during operation.

m Example of Local/Remote Selection Settings

>

Key Indicator Display Explanation
sequence example

Press the Mode Key repeatedly until the

LO/RE indicator is lit.
The present setting will be displayed.
rE: Remote; Lo: Local

~1~ ; Use the Increment or Decrement Key to set

=223 the Inverter to local or remote mode. The

selection will be enabled when the display
changes after the key is pressed.
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Note 1. Local or remote selection is possible only when the Inverter is not in operation.
The present setting can be monitored when the Inverter is in operation.

Note 2. Local or remote settings in multi-function i